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Table 1b provides a brief description of the nonresidential development projects. The third

column lists the existing floor space for any existing buildings, and the fourth column lists

the proposed expansion. Overall, 5 million additional square feet of floor space are planned

for properties currently offering 8 million square feet. Approximately 90% of this additional

space will be evenly divided between retail stores and commercial-office space. Light

industry, warehouses, hotels, restaurants, medical offices, schools and churches make up the

remaining 10% of additional floor space.

The report proceeds as follows. The first section presents an overview of the REMI model

and how it will be used in this analysis. The economic impact of residential investment is

analyzed in Section 2, and the nonresidential development is explored in Section 3. Section

4 addresses development’s effect on state and local taxes. The final section summarizes the

main findings of the report.
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Overview of the REMI PI+ Model

REMI’s PI+ software is a regional simulation of the Delaware economy. The model is

tailored to Delaware using data from the Bureau of Census, the Bureau of Economic

Analysis, the Bureau of Labor Statistics and the Energy Information Administration. The

model is a regionalized version of a benchmarked national model. The region includes the

three counties in Delaware, Cecil County MD, Delaware and Chester counties in PA

combined, and the balance of the Delmarva Peninsula. Thus there are six sub-regions in the

model. The economic impacts are listed for the entire state, though most of the activity takes

place in New Castle County.

Each county in Delaware is modeled as an independent, fully functioning economy that

interacts with every other sub-region in the area and with the nation in general. Each

economy is founded on conventional assumptions, like households maximize utility and

firms maximize profits. Hundreds of equations have been developed over the last 25 years to

mathematically describe an economy’s structure. These equations can be organized into five

major components: Output and Demand, Labor and Capital Demand, Population and Labor

Force, Wages-Prices-Costs, and Market Shares. Figure 1 illustrates REMI’s main structure

and components.
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Figure 1 - Illustration of the REMI PI+ model

In the REMI model, businesses use labor, capital, and fuel as inputs in order to supply goods

and services as output. Households and some businesses supply the inputs of production

markets and also generate the demand for goods and services. Wages, prices, and profits

adjust to form equilibriums in each market, but the process might take time. High market

shares can generate cluster effects that influence factor productivity and input prices.

The REMI PI+ model is a general equilibrium model with feedback. This means that the

model describes the entire economy as it changes over time. For example, changes in

population, demographics, and wages each influence the labor supply at any moment in time,

but are themselves influenced in the future by the changes in the labor supply. These

adjustments happen gradually, so the economy does not statically jump from one equilibrium

to another. This is one main advantage of using the REMI model versus other economic

simulation models (RIMS II, IMPLAN).



Economic Impact on Delaware’s Economy The Development of Churchman’s Crossing

6

A second advantage of using a general equilibrium approach is that the model can capture a

multiplier effect from other parts of the economy. In a sense, the multiplier effect can be

described as the cumulative effect of demand generating additional demand. For example,

one dollar of retail sales is expected to generate 0.28¢ sales in construction, 0.30¢ in

fabricated metal product manufacturing, 1.1¢ in utilities, etc. As will be shown, the indirect

effects from the multiplier effect can be quite large.

Figure 2 illustrates how REMI estimates the effects of a policy. First, the REMI model is

calibrated and standard future scenario is predicted. This future scenario is called the control

forecast. A policy is then proposed that will impact the economy. A modeler adapts this

policy into REMI by changing appropriate input variables. A simulation is run on these new

parameters, which creates an alternative forecast. The alternative forecast is compared to the

control forecast and differences between the two are attributed to the policy. In the next

section, REMI will be used to estimate the effects of residential development.

Figure 2 – Illustration of a Policy Forecast in REMI
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The Impact of Residential Development

As indicated in Table 1a, the residential projects in this area will create 247 apartments, 218

townhomes, and 99 single family homes. Before estimating their effects, a brief discussion

will describe how these projects fit into the REMI framework.

The REMI model classifies houses and apartments as residential capital. Money spent on

residential capital is considered an investment and generally creates the need for construction

and professional services (i.e. engineers, architects, etc). In turn, these businesses require

intermediate goods from other businesses, such as lumber and metal. Higher compensation

for workers raises their consumption and stimulates sales in retail and other sectors. When

the money eventually stops recycling through the economy, the total effect is collectively

referred to as the multiplier effect.

Residential capital investment affects the model in other ways. For example, increasing the

supply of residential capital will drive down housing prices, which in turn lowers inflation.

Lower inflation reduces the demand for labor, capital, and fuel as real prices edge upwards

and affect the rest of the economy. Many other complicated relationships are captured in the

REMI model.
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The policy proposed here increases the level of residential capital investment over time.

REMI requires that the size of this investment enter as an input variable during the years that

investment occurs. Unfortunately, this information is not available and must be estimated. 2

Investment expenditures for the Traditions at Christiana, Patterson Lane, and Hudson Village

subdivisions are assumed to be 90% of the properties’ 2008 market value.3 This assumption

is based on a 2005 report from the National Association of Home Builders that found the

industry’s average profit margins to be 10%. The market value of each property is created

using data from New Castle County’s tax assessment records.

The Traditions at Christiana is a subdivision of 99 active-adult single family homes. Only 20

lots remained unsold at the end of FY 2008. A linear regression and data from previous sales

in this development predicted the 2008 market value for every home.4 The total 2008 market

value was estimated at $31,456,600. Assuming investment costs are approximately 90% of

this figure, expenditure would be $28.3 million.

The Hudson Village and Patterson Lane projects have not yet begun construction, so their

market value was assumed to be the county average. The average value of a townhouse

selling in 2008 was found to be $192,600.5 Therefore, the market values for Hudson Village

and Patterson Lane projects are forecasted to be $36,594,000 and $5,392,800 respectively.

Investment expenditure is projected to be $37.8 million.

2 Clearly, the developer’s cost estimates would be more accurate than anything derived in this report, but
unfortunately that information is not available. On the other hand, even if that data were available, there would
always be great uncertainty using those estimates.
3 http://www.nbnnews.com/NBN/issues/2005-11-21/Coast+to+Coast/index.html
4 A linear regression predicted the sales price given the total assessed value and quarter in which the property
sold. Unsold properties were assumed to have the average sales price, de-trended for 2008.
5 An assessment to sales ratio was generated for every townhome sale in the county. Outliers with assessment
to sales ratios greater than five and less than one were removed. The average assessment value and average
assessment to sales ratio was created for each quarter. Finally, the average assessed value of all townhomes
selling since 2004 was multiplied by the average 2008 assessment to sales ratio.
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The Churchman’s Meadows apartment complex is the last residential property. It is difficult

to ascribe a market value to apartments, so a different approach was used to estimate

investment costs.6 Diagrams from a similar apartment complex in Newark were used to

estimate the total square feet for a 277 apartment complex.7 The RSMeans CostWorks’

Conceptual Estimator was utilized to estimate construction costs of building each apartment

building. The website estimated that apartments would cost approximately $48.6 million.

Finally the timing of each investment project is discussed. Three of the four projects actually

will be developed in the future. Because each one likely takes four years to complete, it

would be wrong to spread the investment expenses out over the entire twenty year timeframe.

Therefore, the residential projects will be viewed separately. That way, the benefit of each

project may be viewed independently or with others in a group.

6 Apartment complexes are rarely bought and sold as a single unit. In addition, data is not readily available for
the number of apartments within a complex.
7 Each apartment is assumed to be 1060 sq. ft and 64 apartments can likely fit in a four level, 81,500 square foot
apartment building.
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Table 2 reports the economic impact of increasing residential capital investment by the

estimated amounts. The Churchman’s Meadows apartment complex had the highest capital

investments, so it affected the economy more than the other projects. Each year that the

apartment complex is under construction, annual employment could increase by up to 126

jobs. Patterson Lane has the smallest investment, and is expected to create between 11 and

14 jobs each year. Overall, REMI predicts that approximately 6 out of every 10 new jobs

will be in construction.

The last row in Table 2 takes the average annual impact over each project. This row gives

the expected impact of a policy maker randomly choosing one project to develop in a given

year. On average, a random project generates 67 additional jobs and $5.5 million (2008 $)

more in GDP each year. Similarly, consumption would rise by $2.2 million and the

population would increase by 28 people. Wages and salaries in the construction sector would

increase by $2.1 million.

Other than the benefit of having a larger stock of residential capital, most benefits from

residential investment will be temporary. This should make intuitive sense, because once a

house is built, no more significant economic activity takes place other than the maintenance.

For this and other reasons, the estimated economic benefits from residential development are

quite small compared to the potential impact of the nonresidential development.
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The Impact of Nonresidential Development

In this section, the economic impact of nonresidential development is estimated. There are

two ways to view development, one way is driven by increases in supply and the other, by

increases in both supply and demand. Either way can be modeled in REMI. To understand

the difference, consider the following two scenarios.

In the first scenario, developers build retail stores and office buildings in anticipation of a

demand that never materializes.8 In the short term, the construction workers, engineers,

architects and others who build these buildings receive payment, and multiplier effect similar

to residential investment is generated. Without the increase in demand, however, there

would be no more economic gains once the investment money has finished cycling through

the system. Instead, Churchman’s Crossing would be left with too much nonresidential

capital, reflected by falling commercial property prices, unused floor space, and increased

deterioration.

In the second scenario, developers build retail stores and office buildings in anticipation of a

demand that materializes. In other words, Christiana grows into a regional retail hub and the

financial activity continues to expand in the region. As new businesses occupy the buildings,

they generate jobs and additional output for the economy. A much larger multiplier effect

occurs due mostly to the new business activity. The multiplier effect could even be large

enough to generate more development.

8Of course, most development would likely stop once developers realized they had misjudged demand. This
point is ignored for the purposes of the analysis.
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The difference between the two outcomes comes down to whether demand increases. REMI

can analyze each scenario, but different input variables are used for each. The first situation

is most appropriately modeled as an increase in nonresidential capital investment. REMI

requires that the size of that investment enter as a policy variable. The second situation

models increased demand through the businesses that occupy the buildings. REMI requires

that the type of business and number of employees enter as policy variables.

Both approaches will be adopted in this report. The main advantage of using the first

approach is that investments are modeled explicitly. Therefore the impact of infrastructure

and nonresidential capital investment can be isolated from the larger effects of business

growth. The main advantage of using the second approach is that it captures the entire

potential benefit of developing the area.9

9 Investment does not enter explicitly into the policy variables when demand increases, because the multiplier
effect includes, among other things, spending in construction and nonresidential capital.
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The Timing of Nonresidential Development

As mentioned earlier, the nonresidential projects are expected to occur sometime between

2015 and 2034. However, the impact also depends on when the projects occur within this

time period. The report uses two possible timelines for development. The first timeline

assumes a constant, uniform growth rate and the second timeline assumes nonlinear growth

that peaks in the middle of the time period.

Figure 3a illustrates both timelines by showing the flow of annual investment expenditures if

total project investment is $700 million. Investment spending is $35 million each year in the

timeline with constant growth. Under nonlinear growth, investment is relatively low early on

at $23 million a year. As development reaches its peak in 2025, expenditures rise to $47

million. By the end of the timeline, development activity falls and the investment reverts

back to $23 million a year. In the event that investment spending is not $700 million, either

timelines can be scaled up or down.

Figure 3b shows how the two timeline assumptions affect the stock of new jobs (as a percent

of potential employment). Under constant growth, employment increases uniformly until it

is at full potential in 2034. Under nonlinear growth, the stock of new employment builds

slowly at first. Low growth early on makes the employment stock in the nonlinear timeline

lower than the employment stock in the constant timeline.
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Figure 3a – Timeline Assumptions for the Annual Flow of Nonresidential Investment Spending

Figure 3b - Timeline Assumptions for the Accumulated Stock of of Potential Employment (in percent)
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Figure 4a plots the increase in state GDP that is directly attributable to investment spending.

Figure 4b plots a similar graph for employment. The impact between 2010 and 2014 reflect

the impact of DELDOT’s expenditures. The figures reflect relatively large and immediate

short term benefits. Between 2010 and 2014, infrastructure spending is forecasted to create

up to 380 jobs each year and raise the state’s GDP by a maximum of $29 million.

Table 4 provides a better description of the economic impact. The initial five years give the

expected impact of DELDOT’s expenditures. The remaining rows show annual snapshots of

the economy effects every five years. The state trends in Disposable Personal Income,

consumption, and population are very similar to that of GDP and employment. Under

constant growth these figures fall initially, but gradually rise or stay constant over time.

Under nonlinear growth, these figures fall faster immediately after infrastructure spending is

complete, but rise rather quickly by 2025. These “supply-side” investments would raise the

state’s GDP between 0.02% and 0.06% each year.
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Figure4a - Forecasted Difference in GDP (from baseline) Caused by Investment Spending (Supply Effects)

Figure 4b – Forecasted Difference in Employment (from baseline) Caused by Investment Spending (Supply Effects)
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The Impact of Demand Driven Nonresidential Development

In this section, the total potential benefits are calculated from the businesses that move to the

area, not just the investment in new buildings and roadways. Although not explicitly

modeled, this investment is implicitly contained in the multiplier effect. The multiplier effect

also includes any resources used by businesses, so it is substantially higher than the

multiplier effect in the previous section.

The relevant policy variables in the REMI model include the type and probable employment

of each new business. The following general methodology will be conducted to create these

input variables. First, nonresidential projects are assigned to one of nine classifications based

on their building types. Businesses in the Churchman’s Crossing area with the same building

type are used to predict the likely employees per square foot of floor space. Each project is

then scaled by the appropriate ratio to estimate the potential number of employees in each

building. Finally, the employees are assigned into their probable industry sector.

The report analyzes development’s upper range of potential of benefits. Though optimistic,

it is not unrealistic. The NCCDLU has commitments and plans by the developers on 88.3%

of the proposed square feet. Reaching a committed status requires a great deal of money,

time, and effort, so the projects were not selected lightly.12 They are the best estimates of

what will be developed in the area. Of course, it is impossible to know with certainty when,

or if, every project will develop. For the interested reader, the potential benefits from other

future scenarios are discussed in an appendix.

12 Larger projects require that architects design building blueprints, engineers assess the impact the building will
have on the environment (and vice versa), traffic analysts forecast the load that each plan places on roadways,
sewage designs are coordinated with utility companies, residents are given time to voice their concerns, and
government officials must inspect and check off on a litany of compliances and regulations.
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Employment per square foot varies considerably across building type. Restaurants generate

the most employees per square foot of floor space, while hotels generate the fewest.

Commercial office space was particularly sensitive to the type of business using the

building.14 The employment density for commercial offices was nearly twice as large when

the business was engaged in financial activities relative to other activities. Therefore, two

density ratios for commercial office space were created. One ratio excludes financial

activities from the reference set, and the other assumes that a third of all floor space is

devoted to financial activities.15 The latter estimate is approximately 17% larger than the

former.

Next, the appropriate employment ratio was multiplied by each project’s proposed addition

to floor space. Selecting this ratio was straightforward for some projects. For example, a

project that only built retail stores could safely be assumed to create jobs in the retail sector.

Some projects, such as the Market Place at Christiana, have multiple building types. The

appropriate ratio for this type of project is a weighted average of the original ratios. The

weights for each project are listed in the second column of Table 6.16 The third column lists

the estimated employment that could be facilitated by the proposed floor plans.

.

14 Moreover, a blueprint of businesses in a professional office complex was not available, so the floor space of
each business within a given building had to be estimated.
15 This assumption gives a conservative estimate for businesses in the financial sector.
16 Weights are based on each plan’s proposed allocation of square footage.
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The REMI model requires that jobs generated by each project be classified by industry. For

example, the employment generated by a new department store is likely associated with the

retail trade sector. Unfortunately, this is not always so straightforward. Consider

commercial office space and light industrial buildings. Many white collar sectors use

commercial offices and many blue collar sectors use light industrial buildings. Table 7 lists

the assumptions regarding industry classification and employment for the different building

types.

Table 7 also lists the total expected employment that could be potentially sustained from the

current projects. Most of the direct employment will either be in retail trade or financial

services. However, a long tail of employment falls into other sectors as well, including

restaurants, hospitals, and hotels. The stock of new jobs is assumed to accumulate gradually

over time until the full potential is reached by 2034 (see Figure 3). For example, under the

constant growth assumption, the REMI model assumes that half (5,104.5) of the potential

jobs will be added to the economy by 2025.
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Recall that the figures in Table 8 include any short run impact of nonresidential capital

investment and road construction. REMI predicts that the construction sector will have 436

additional jobs after five years of development. This is already much higher than the

“supply-driven” estimate in Table 4. Part of this difference can be attributed to the errors of

implicitly modeling construction and investment spending. However, it seems more likely

that the difference is due to the extra multiplier effect generated by new business activity.

REMI forecasts a substantial financial reward for developing the area. Gross domestic

product (GDP) is expected to increase by $144 million (2008 $) in 2015, rising eventually to

$2.0 billion in 2025 and to $4.7 billion by 2034. The latter number is a 4.8% increase from

the baseline forecast. Consumption is also projected to increase; by $42 million in 2015 and

by $662 million by 2025. Each of these figures applies to a single year and hides the overall

impact of development.

The last two columns of Table 8 show the cumulative impact on GDP and consumption.

REMI predicts that Delaware could see GDP rise by as much as $42.3 billion more over 20

years, than it would without development. Similarly, total consumption could be $13.9

billion more due to development. Of course, the cumulative impact of development is

heavily influenced by the timing of development. This implies that on average, annual GDP

and consumption could increase by $2.1 billion and $695 million respectively.

Development is assumed to be nonlinear in Table 9. In all but the final year, employment

and GDP are lower under a nonlinear growth pattern than under a constant one. Similarly,

population, disposable personal income, and consumption are substantially lower in the

earlier phases of development than the latter. The impact of this timing assumption is most

clearly seen in the cumulative effects. In the nonlinear situation, Delaware has “only”

benefited by $33.7 billion of additional GDP and $11.0 billion of additional consumption

after 20 years of development. This is approximately 20% less than what it could be

achieved under constant growth.
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The tax revenues stemming from the four residential projects will be substantially low

relative to the total effect. The construction and investment spending creates most of the

gains to personal income and corporate profit tax revenues. After construction is complete,

only the property tax would remain. The long term tax receipts for residential projects are

estimated to be $686,000 each year.19

In Tables 11 and 12, tax revenues are estimated for constant growth and nonlinear growth,

respectively. The best case scenario occurs with constant growth. In this case, Delaware tax

revenues are $4.2 million higher in 2015. They continue to rise each year with development,

eventually reaching $156 million by the end of the forecast. After 20 years of development,

Delaware’s schools and local government could receive nearly $1.4 billion in revenue. In the

worst case scenario, the first year’s tax revenue is only $1.9 million. By the time

development peaks, tax revenues are forecasted to be $44.5 million a year. By the end of the

time frame, Delaware would receive $1.1 billion in revenues. Schools could receive up to $9

million a year, but this would not occur until the end of the forecast.

REMI consistently predicts that the personal income tax generates between 60 and 65% of

tax revenue from the nonresidential investment. Of course, these estimates are based on

current tax laws and economic conditions, which could change over time. In addition, the

corporate profit tax receipts have been highly variable in the past and may change

substantially in the future.

19 Property tax revenues at the end of the construction period are $289,300+$32,100+$168,400+$196,000 =
$685,800. Presumably the assessed values will reflect their market value.
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Summary and Conclusions

In summary, this report utilized REMI PI+, a regional economic forecasting software, to

predict the outcome of developing the Churchman’s Crossing area. The potential benefits are

substantial, but sensitive to future demand. In this regard, it should be noted that all serious

projects on file at the Department of Land Use were included in these results. In this sense,

the benefits reflected in this paper represent the upper possibilities of development. For

illustrations of less optimistic scenarios, the interested reader may refer to the appendix.

In the best case scenario, direct employment is expected to increase by 10,200 workers by

2034, resulting in 13,250 more workers through the multiplier effect. This large multiplier

effect includes any short run investment spending on buildings and roadways. In this future

scenario, development attracts 19,400 additional people to the state, and GDP eventually

rises by $4.7 billion each year. The 20 year cumulative impact on GDP and consumption

could be $42.3 billion and $13.9 billion respectively. In addition, state and local taxes

increase every year from development, resulting in an additional $1.4 billion over 20 years.

The results summarized above are long run effects that do not explicitly model short run

construction spending. For example, DELDOT’s $170 million proposal is forecasted to

generate 380 jobs and raise GDP $29 million by 2012. In turn, this would create $367,000 in

personal income tax and $109,000 in the corporate profit tax for the state that year.

However, construction spending is relatively small compared to the total potential

investment. The major economic benefits of infrastructure investment come from

accommodating private development.
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The four residential projects also generate economic benefits, though on a much smaller scale

than the nonresidential projects. On average, each project generates 67 jobs each year it is

under development. Similarly, state GDP rises by $5.5 million and consumption rises by

$2.2 million on average each year. Nearly 60% of the economic benefits from residential

investment will be in construction.

The following limitations should be considered while reviewing this report. First, this report

focuses on specific economic indicators as the benefits of development. There are many

other consequences of development, both benefits and costs. Policy makers should consider

all factors when making their decision. Second, the projections in this report are imprecise

given the extreme uncertainty inherent to any long term forecasts. Third, the analysis

assumes development comes from an exogenous shock to demand. If the demand was

internally created, the forecast could be different. Finally, if certain projects never

materialize, the actual benefits will never realize their potential. The appendix contains a

more thorough discussion of this limitation.
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Appendix

The analysis contained in the report assumes that all of the projects are developed as planned.

Therefore, the analysis provides the potential benefits of development. This section explores

alternative forecasts if the largest projects are not developed as planned.

Both J.P. Morgan and Bank of America have plans to significantly expand their regional

offices in Churchman’s Crossing. Given the size of these projects and the average income of

their employees, these projects greatly affect the estimates contained the report. However,

the future of the financial sector is perhaps more uncertain than other sectors. If the projects

do not develop as they are intended, the potential benefits reported in the main report are not

realistic even as an upper limit.

To understand the sensitivity of the main results, the forecasts for multiple future outcomes

are analyzed. In the first outcome (A), no development activity occurs for the two projects.

The second outcome (B) assumes that the two projects develop, but are instead used as

general commercial office space and medical offices. The third outcome (C), the proposals

go through as originally intended.

Tables A.1 and A.2 show the amount (A.1) and type (A.2) of employment that is directly

facilitated by nonresidential development in each outcome. Outcome A is the worst case

scenario, facilitating a potential 5,064 jobs, most of which will be in the retail sector. In

Outcome B, the projects would directly facilitate 8,590. More jobs remain in retail than in

any other sector, though the three healthcare sectors collectively have 2,042 new jobs.

Outcome C comes from the main report. Development facilitates 10,209 jobs mainly in the

retail and financial sectors.
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Tables A.3 and A.4 report the potential benefits of outcome A assuming constant and

nonlinear development growth respectively. The number of jobs that could be potentially

reached is now approximately 8,900. This is substantially lower than the reports forecast of

23,400 jobs. In addition, the increase in GDP is only expected to reach $1.3 billion by 2034.

The total cumulative impact on consumption is expected to be nearly $10 billion less than the

outcome C. Depending on the particular measure, outcome A’s potential benefits are

approximately 30% to 50% of outcome C’s potential benefits.

Tables A.5 and A.6 report the potential benefits of outcome B. Recall that in this scenario,

the two development projects are used for general commercial office and medical purposes.

In this outcome, nearly 15,200 jobs are created as a result of development. GDP eventually

reaches $2.3 billion by 2034, increasing the state’s cumulative addition to GDP by $20.7

billion over 20 years. In general, overall benefits are between 50% and 66% of outcome C’s

potential benefits.

The importance of the financial sector can also be viewed by analyzing the size of the

multiplier effect. If the two projects develop as expected, 10,209 direct jobs are facilitated by

the projects, but 23,464 jobs are actually created. Thus, each potential direct job creates 1.3

indirect jobs. In both outcomes A and B, 0.76 indirect jobs are created. The difference

between the multiplier effects reveals that business type is almost as important as the number

of new jobs.
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Many plausible justifications could lead a reader to favor any outcome. For example, a

reader may favor outcome A if he or she believed that the current economic situation will

force financial companies to abandon development projects. A different reader might favor

outcome C if he or she thought that Delaware’s geographic position and comparatively low

wages would attract businesses forced to cut costs. A third reader may look at Delaware’s

aging population and cluster of healthcare and white collar businesses in the area and

conclude that outcome B is more likely.

Ideally, probabilities could be assigned to each outcome based on the respective merits of

their justification and an expected value of future benefits could be derived. However, such

probabilities are impossible to calculate (even with error), because the future is too complex

to ascribe it with a probability distribution.20 Ultimately, beliefs (and their continued

updating) guide us through uncertainty by implicitly attaching higher probabilities to those

outcomes we believe, for whatever reasons, are more likely to happen. Of course, any

probability distribution derived from beliefs is completely subjective.

A moderate belief that imposes no preference among the three scenarios might assign equal

probabilities (33%) to each. A set of relatively pessimistic beliefs might assign outcome A

with a 50% probability of occurring, while giving outcomes B and C each a 25% probability.

An optimistic set of beliefs might implicitly have a 25% / 25% / 50% probability distribution

for outcomes A, B, and C respectively. Figures A.1 through A.4 plot the “expected” value

of employment and GDP for each of these beliefs for constant and nonlinear development

growth. The reader is encouraged to apply his or her own set of beliefs to the estimates

contained in this report.

20 At the heart of this problem is the fundamental distinction between risk and uncertainty.
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Figure A.1 – Potential Employment Gains for Multiple Future Scenarios and Beliefs, Constant Development Growth
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Figure A.2 – Potential Employment Gains for Multiple Future Scenarios and Beliefs, Nonlinear Development Growth
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Figure A.3 – Potential GDP Gains for Multiple Future Scenarios and Beliefs, Constant Development Growth
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Figure A.4 – Potential GDP Gains for Multiple Future Scenarios and Beliefs, Nonlinear Development Growth
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