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Ports are more than a geographic location. They have many 

functions and involve a wide variety of activities that are not 

necessarily related to cargo flow. For instance, ports provide 

commercial and recreational fishing marinas, storage for commercial 

fishing equipment, and recreational services. 

In addition, most ports, in spite of having the characteristics 

of a private enterprise, also have goals and responsibilities in 

common with the community. Therefore, the performance of a port 

should be measured, not only by considering the direct economic 

return to the port, but also by looking at the economic impact on the 

port's community. 

Sometimes, in measuring port performance and/or economic impact, 

a cost-benefit analysis and financial analysis are applied. However, 

these are commonly based on the port accounting system, which may 

lead to investment and output decisions that differ from social or 

community goals. A project's private values often may differ from the 

projects social values. 



Some ports also have found tools, such as income-expenditure 

analysis, economic base analysis, and input/output analysis, useful 

for analyzing the port economic impact and, consequently, the port 

performance. In this context, input/output analysis is commonly 

applied. This study analyzes one model and implements three different 

computer-based models to assess the Port of Newport's economic impact 

on its community. The models applied were (a) The Port Economic 

Impact Kit (PEIK) developed by The Maritime Administration, which 

measures the total "port" cargo flow economic impact; (b) The 

Recreational Fisheries Economic Assessment Model (RECFISH) developed 

by William Jensen and Hans Radtke, which measures the total "area" 

economic impact due to recreational fishing activities; and (c) The 

Fisheries Economic Assessment Model (FEAM) developed by William 

Jensen and Hans Radtke, which measures the total "area" economic 

impact due to commercial fishing activities from both harvesters and 

processors. 

In some communities, the recreational and commercial fishing 

activities comprise an important share of the total economic 

activities of a port area. However, it is difficult to determine the 

actual size of that share. This study presents a sensitivity analysis 

as a way to integrate the portions of the fishing activities impact 

that are generated by the port. 

Under a set of assumptions, the Port of Newport economic impact 

for 1986 is distributed as follows: cargo flow 38 percent, commercial 

fishing 48 percent, and recreational fishing 14 percent. 

Several practical and theoretical issues must also be considered 

in measuring port economic impact. These include (a) to define and 



identify all the major port economic activities, including cargo 

movement, moorage for fishing fleet and so on, (b) to determine the 

degree of dependence of the firms in a study area, and (c) to 

consider non-market value impact. This information may help in the 

evaluation of a port project or ongoing programs and can aid managers 

in setting port policy. 
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ANALYZING A PORT ECONOMIC IMPACT MODEL: 
APLICATION TO THE PORT OF NEWPORT 

CHAPTER I 

INTRODUCTION 

The word "port" is defined as a "location where ships may ride 

secure from storms." However, most ports are more than a geographic 

location. Ports have many functions and involve a wide variety of 

activities. This is especially the case with the statutory ports of 

the US West Coast. For these ports, geographic boundaries have been 

determined by the citizens living in the area. Since ports can be 

created by a vote of citizens living in the proposed port district or 

by other political entities of the state. 

Thus, the ports, in spite of having characteristics of a private 

enterprise, (interested in direct measurable return), also have other 

goals and/or responsibilities to the public, which often subsidizes 

the port. Because the ports have sought to perform their activities 

in a manner to make the most effective use of the skills and 

resources of the area and their people, the performance of a port 

should be measured not only by considering the direct economic return 

to the port, but also by looking at the economic impact on the port's 

community. 

Different measures of port performance and/or economic impact 

have been used. The application of each one depends on the goals of 

the port. The port may wish to maximize direct revenue, community 

income, or community employment. 
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One of the tools frequently used to measure port performance 

and/or economic impact is cost-benefit analysis. However, cost- 

benefit analysis, which is commonly based on the port accounting 

system, may lead to investment and output decisions that differ from 

social or community goals. 

Some ports have found techniques such as analysis of income 

expenditure, economic base, and input/output useful for analyzing the 

local economy and, in this way, measuring port performance. However, 

there are some questions concerning the accuracy and reliability of 

these studies. These include (a) the difficulty of defining and 

identifying the economic activities to be included in the primary 

impact of a port, (b) the degree of dependence on the port of the 

firms in the port area, and (c) the practical difficulties of port 

economic impact studies to measure changes in economic impacts due to 

additional port investment (Davis, 1983; Yochum & Agarwal, 1988). 

The Maritime Administration has published the Port Economic 

Impact Kit (PEIK) (1979, 1985). The PEIK method provides inland 

waterway and ocean ports that have limited resources and personnel 

with a feasible method for estimating port economic impacts. The PEIK 

method uses the input/output technique, where economic impacts are 

defined as a measure of the importance of the port to the economy of 

the surrounding area. The PEIK method is a relatively good tool to 

measure economic impact but does not consider several activities 

that, in some ports, may be a major source of benefit. 



Information Needed 

For any particular sector, efficient planning, reliable 

operational level, and efficient resource allocation require 

understanding of the local economy so that the decision maker may 

select the most appropriate economic development strategy. To obtain 

necessary information, the decision maker and/or the port 

administrator may choose from several tools. To prevent improper 

applications of those tools, accurate and efficient economic impact 

and/or port performance estimates are required. 

This study provides some general guidelines regarding the 

advantages and disadvantages of the PEIK method for measuring and 

estimating port economic impact. Also, some alternatives to the PEIK 

method are presented. As a first step, these general guidelines 

should help to locate computer-based models to measure port economic 

impact that are more accurate and efficient, given the 

characteristics of the ports. 

The major objectives of this study can be summarized as follows: 

1. To present theoretical approaches that may be utilized in 

measuring a port's economic impact on the community. 

2. To analyze practical measures of a port's economic impact. 

3. To apply the PEIK methodology to measure port economic 

impacts. 

4. To assess the fishing economic impact generated by a port. 



CHAPTER II 

MEASURING ECONOMIC IMPACT 

Introduction 

Increasing attention, especially in the public and semipublic 

sector enterprises, has been given to the question of how well 

enterprises perform. For instance, do they correctly consider the 

costs and benefits imposed on society by their different policies.? 

In this context, this chapter provides the underlying concepts 

for the discussion in the following chapters. 

General Welfare Economic Approach 

Social Welfare Function 

Welfare economics is the branch of economics 
concerned with the development of ethical 
criteria by which we can decide what is desirable 
and what ought to be. (Reynolds and Smolensky, 
1977, p. 447) 

Welfare economics deals with normative economics, since it is 

concerned with what "ought" to be rather than what "is." The above 

characteristics of welfare economics distinguish it from positive 

economics. In this last approach, the variables are usually 

observable. Indeed, economic "welfare" is not an observable variable. 

The economic welfare status for an individual is 
formally given by his or her utility level, which 
is unobservable. (Just, Hueth, & Schmitz, 1982, 
p. 3) 

No decision maker can expect to have a detailed social welfare 
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function (SWF). In our communities, it is unrealistic to think that 

the decision maker makes welfare judgments in terms of all the 

individuals; such judgments have to be in terms of groups or 

subgroups. Given a group or subgroup, the decision maker may have 

several ranked objectives, also taking into account the scarce 

available resources. 

The social welfare function chosen by the 
decision making mechanism of a society is 
something which usually changes with time, as 
there are changes in the distribution of income, 
the state of employment, the balance of payment 
situation or the pattern of family obligation... 
(Nath, 1969, p. 146) 

The SWF will not be in terms of individual utility, but may be 

in terms of group utilities, group income, or other measurable 

variables. These variables will define the objectives that the 

decision maker wants to accomplish. These objectives might be in 

terms of sales level, community income level, or employment level. 

When the value of a well-defined social welfare 
function is maximized it is said to be the 
optimum solution. But this need have very little 
in common with the Paretian optimum, because the 
social welfare function need not comply with all 
the Paretian value judgments. This optimum 
solution is more properly described as the social 
optimum as determined by a well-defined social 
welfare function and the empirical conditions 
surrounding the instruments for achieving the 
objectives. (Nath, 1969, p. 147) 

However, most SWF's are Paretian, that means, they follow 

Pareto's rule besides others. For instance, the most general form of 

SWF, the Bergson-Samuelson one, is a Paretian rule. This SWF may take 

many forms, but is demanding in terms of information requirements 

(Boadway & Bruce, 1986, p. 141). However, some Bergson-Samuelson 
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SWF's are less information demanding but are more specific in 

functional form. For instance, the generalized utilitarian SWF and 

the Bernoulli-Nash SWF. Thus, the SWF's have implicit different 

degrees of ethical and informational requirements. 

Cost-Benefit Analysis: The Compensation Criteria 

The most common criteria to evaluate the effect of an economic 

change are the Pareto criterion and the compensation principle 

(usually called the Kaldor-Hicks compensation test). 

The Pareto criterion is a technique for comparing 
or ranking alternative states of economy. By this 
criterion, if it is possible to make at least one 
person better off in moving from state A to 
another state B without making anyone else worse 
off, state B is ranked higher by society than 
state A. (Just, Hueth, & Schmitz, 1982, p. 16) 

According to the compensation principle, state B 
is preferred to state A if, in making the move 
from state A to state B, the gainers can 
compensate the losers such that everyone can be 
made better off. (Just, Hueth & Schmitz, 1982, p. 
34) 

An important difference between both criteria is that the 

compensation principle does not require actual compensation as 

happens with the Pareto criterion. 

In cost-benefit analysis, the compensation criteria is sometimes 

used by simply adding up total money cost and benefits, from any 

change in resource allocation in the economy, regardless of who 

receives them. The most widely accepted welfare criteria are 

compensating and equivalent variations (i.e., willingness-to-pay 

approach). 



Compensating variation is the amount of money 
which, when taken away from an individual after 
an economic change, leaves the person just as 
well off as before. (For a welfare gain it is the 
maximum amount that the person would be willing 
to pay for the change); for a welfare loss, it is 
the negative of the minimum amount that the 
person would require as compensation for the 
change. Equivalent variation is the amount of 
money paid to an individual which—if an 
economic change does not happen---leaves the 
individual just as well off as if the change had 
occurred.(For welfare gain, this is the minimum 
compensation that the person would need to forgo 
the change; for a welfare loss, it is the 
negative of the maximum amount that the 
individual would be willing to pay to avoid the 
change. (Just, Hueth, Schmitz, 1982, pp. 10-11) 

The willingness-to-pay approach is apparently one of the most 

practically applicable approaches in terms of analysis of individual 

welfare. Given that a particular policy change or project 

implementation usually affects a group of individuals (consumer 

and/or producer), it is necessary to aggregate welfare effects on the 

individuals in order to determine the total economic change. 

Port Cost-Benefit Analysis: Issues to Consider 

Cost-benefit analysis may be used for measuring the economic 

impact of a port on its community. 

Cost-benefit analysis is an application of 
welfare economics and, more particularly, the 
rationale of cost-benefit analysis is based on 
that of a Pareto improvement. (Mishan, 1976) 

This analysis focuses on the measurement of economic costs and 

benefits resulting from any change in resource allocation in the 

economy. It is assumed that the local economy can be treated as if 
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all individuals have identical and homothetic preferences and that 

the economy social welfare function is a Benthamite SWF. 

In general makeup, ports differ significantly from classic 

private firms. Most ports are semipublic organizations that share 

social responsibilities with their communities; therefore, port 

performance should be measured by the port accounting system and also 

by its economic effects on the community. This has special relevance 

when the port decision maker has to make an investment decision. A 

decision based upon the financial accounting system may differ 

significantly from one based on social economic criteria. 

At this point, it is important to differentiate between private 

and social cost-benefit analyses. This should allow us to identify 

the relevant aspects to be considered in port economic impact 

analysis. 

Private Cost-Benefit Analysis 

Private cost-benefit analysis assumes that the wealth (the 

money) is the primary concern for the private investor; therefore, to 

implement this approach, it is necessary to find the present value of 

each cash flow, including both inflows (sale revenue, X^P^) and 

outflows (factor of production cost, YjPj), discounted at the 

project's cost of capital at period t, r^. Therefore, the net present 

value of benefits, for the private investor, can be expressed as: 



5n  X  P  - 5,n  Y   P 
NPVPB-Z"    zi-o xn ptt   ^-o V P.n (1) 

t=0     ""k-o I' + rk) 

where ro=0 , t=0, 1,... n. and k=0, l,...n. 

Social Cost-Benefit Analysis 

Social cost-benefit analysis, consists of comparing the costs 

and benefits for the society and determining the effects on the 

welfare of the community. 

It is clear that community social welfare depends on the 

quantities of goods and services available, the distribution of these 

goods and services, respect for property rights, political freedom, 

and many other factors. A restrictive approach is to consider only 

the quantity and distribution of goods and services (Fontaine, 1981, 

p. 228). 

If we define the shadow prices of final goods and services 

produced in the investment project P^ as the value of the 

contribution to the community income, and the shadow price of the 

production factors utilized in the investment project as PJ; then, 

the net present value of benefits for society may be expressed as: 

Sn  X  P  - yn     Y  P 
NPVPB.Z"    zi-oxnpit   2i-oTitpn (2) 

*W) » + rk» 

where r^ is the social discount rate, which is equal to zero at t=0. 

The comparison of formulations (1) and (2) show that the results 

of a social cost-benefit analysis may differ if the social prices and 

discount rate differ from their respective private values. 
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Evaluating Port Investment Pro.iects 

Sometimes, the ports deal with investment projects that are not 

big enough to affect the market prices for goods and services and 

factors of production in the economy. For instance, if the project 

represents a small share of the market product, Figure 1 shows that, 

if the price is PQ, the total supply is XQ, given the aggregate 

supply S. If the project increases the production in X, then the 

total supply increases to Xj. The private sale revenue of this 

increase in production is X Pg. The social value (benefits) of this 

greater production results from the greater availability of X. Given 

that the demand curve is assumed to represent the social marginal 

utility of this greater availability and that all the project 

production become greater availability, the social value of the 

production is exactly equal to the revenues obtained from production 

sale. Thus, the social value of the production equals the private 

value. 
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Figure 1. Equivalence between Social and Private Cost-Benefit 
Analysis 
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Considerations in Performing Cost-Benefit Analysis 

It might be thought that a project's private profitability is 

"always" an accurate measure of its effects on social welfare. 

However, there are several cases where the private values are 

different from the social values of the projects. Boadway and Bruce 

(1986, pp. 292-293) mention some reasons why the market prices at 

which a project buy and sell their factor of production and products, 

respectively, differ with the shadow prices. These reasons are as 

follows: 

1. In a many-consumer economy, market price will not reflect 

the marginal social values if income is not optimally distributed. 

2. Project prices will not coincide with marginal social 

values when the commodities are transacted in distorted markets. 

3. The project may also cause output changes in markets other 

than those in which it directly transacts. 

4. Some inputs and outputs of a project may not be transacted 

in markets, and therefore no corresponding market prices exist for 

them. 

5. If a project's output is produced with increasing returns 

to scale then, as a consequence of Euler's Theorem, operating the 

project at marginal cost pricing would imply operating at a loss. 

6. There may be distortions in capital markets, which affect 

the efficiency with which resources are allocated intertemporally. 
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A Descriptive Example 

For instance, if the product is sold in a market distorted for a 

tax (reason 2 above), the social value of additional production will 

differ from its private value as shown in Figure 2. We assume, again, 

a perfectly elastic demand function, where the consumer price is $300 

which includes tax of $100. Thus, the additional production derived 

from the project can be completely absorbed for the market at the 

same price of $300. The total availability of the product increases 

in the same quantity produced for the project from Xg to X2. The sale 

revenue is $20,000 and the production social value is $30,000. 

Because the willingness to pay is $300 per unit, and without 

externalities, the social value for each additional unit is $300. 

Then, the social price ($300) is greater than the private price 

($200). 
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Figure 2. Discrepancy between Social and Private Cost- 
Benefit Analysis. 



15 

CHAPTER III 

PORT ECONOMIC IMPACT STUDIES (PIS) 

In measuring the economic impact of a port upon its community, 

several empirical methods may be applied. 

Several papers have discussed and analyzed the applicability and 

accuracy of various PIS. These studies have used methodological tools 

such as income-expenditure analysis, economic base analysis, and 

Input/Output (I/O) analysis. Primarily, these methods differ from the 

cost-benefit analysis because they are constructed on the basis of 

average, rather than marginal, relationships. Each method supplies a 

form for empirically estimating the magnitude of a new project or 

economic impacts of ongoing projects. The complexity and accuracy of 

each method varies depending on the objective of the analysis, the 

area where it is applied, and the data available. 

Economic growth and development represent areas of major 

interest for local decision makers because the expansion or 

contraction of major industries may affect both the private and 

public sector of the local economy. These impacts include change in 

sales, income, employment, and investment. 

In this context, the above-mentioned methodological tools have 

been used to estimate economic impacts or to calculate the 

contribution of a port to the local economy. General descriptions of 

these methodological tools are as follow. 
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Income-Expenditure Analysis 

The income-expenditure methodology or Keynesian multiplier 

methodology is constructed on the basis of assumptions concerning the 

relationships between gross regional product and regional 

consumption, investment, government spending, and exports. This is a 

very flexible tool of analysis and allows the researcher to consider 

import replacement in-the region as an income generator. The income- 

expenditure methodology yields a single multiplier (Davis, 1983, pp. 

63-64). 

Economic Base Analysis 

This method divides the local economy into two groups (a) the 

export or base sector, which includes firms and individuals serving 

markets outside the local area and (b) the local or service sector, 

which includes firms and individuals serving markets within the 

community. According to this method the export sector demand is the 

main determinant of the employment and income level in the 

community. 

Input/Output Analysis (I/O) 

Input-output analysis is a method of 
systematically quantifying the mutual 
interrelationships among the various sectors of a 
complex economic system. In practical terms, the 
economic system to which it is applied may be as 
large as a nation or even the entire world 
economy, or as small as the economy of a 
metropolitan area or even asingle enterprise. 
(Leontief, 1985, p. 19) 
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According to Henderson & Quandt (1986, p. 276), I/O analysis 

omits the utility functions, and individual demands are commonly 

handled as exogenous without explicit regard to the equilibrium of 

individual consumers. However, I/O analysis is implicitly assuming 

that the utility functions are linear in monetary terms. 

In addition, by using a general equilibrium approach, the 

Leontief I/O "price" model might be used together with a well-defined 

demand system, to estimate the relevant compensation criteria such as 

those mentioned in the first section of this chapter. The Leontief 

I/O model is often utilized to estimate the impact on prices 

throughout the economy of an increase in value-added costs in one or 

more sectors (Leontief, 1986). 

The general characteristics of these tools for measuring 

economic impact have been addressed in the literature. Such studies 

include those by Kaufmann (1979), David (1976), Tiebout (1962), Weber 

et al. (1986), and Leontief (1986) and need not be reproduced in 

this study. However, a description of the I/O approach is presented 

in Chapter IV because the PEIK model under analysis utilizes this 

tool. 

Comments about Port Economic Impact Studies 

Several papers have discussed and analyzed the applicability and 

accuracy of PIS. 

Waters (1977) mentioned several criticisms, which are outlined 

by Chang (1978) as follows: 
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1. PIS cannot provide useful guidance for port planning 

because studies like those based on economic base analysis do not 

provide insight into the incremental benefits and costs associated 

with each port investment. 

2. No attempt has been made to assess the incremental effect 

of changes in public investment in port facilities. 

3. No change in technology is assumed in PIS. 

4. The expenditure method on the basis of which PIS are made, 

is based on questionable assumptions that the exports from a region 

increase the region's income; that the price level remains constant; 

and that the port related expenditures will have an induced impact on 

the region's income. 

5. The multiplier employed in PIS is too simplistic since the 

multiplier in reality is different among different classes of goods. 

6. The assumption by PIS that transportation expenditures are 

exogenous to the region's economy may lead to unjustifiable 

implications as illustrated by the agricultural and forest products 

industry in the State of Washington. 

7. The cost-benefit analysis of an individual project, aided 

by input-output models, appears to be the best way to attack "the 

problem." 

According to Chang (1978), criticisms 1 through 4 are primarily 

consequences of Waters's failure to understand the objectives of PIS, 

and are founded on the characteristics of static analysis involving 

these kinds of studies. Chang (1978) says: 
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It is not fair to criticize PIS for what they are 
not intended to do in PIS, ignoring the very 
objective of these studies, (p. 80) 

Both Waters (1977) and Chang (1978) agree that PIS cannot be 

used as reliable port planning tools, and the main intention of these 

tools is to inform the public about the economic influence of port 

activities and/or for public relations. However, Davis (1983) states: 

It is doubtful that analysts involved in the 
construction of port impact studies would 
unanimously agree that the results of their 
efforts have primarily been exercises in public 
relations. Yet the focus of these studies clearly 
has been on the benefits associated with the 
existence of port facilities ... (p. 61) 

Davis (1983), also criticizes the PIS, but in a different 

context. Davis (1983) identifies three deficiencies in PIS, which are 

related to (a) the definition of the primary impacts, (b) the 

determination of the secondary impacts, (c) the use of the results 

for evaluating changes in the level or volume of port activities. 

These criticisms play a very important role and should be considered 

in applying PIS. Some of Davis' comments may be summarized as 

follows: 

1. Faults in defining the primary impact diverge because of 

(a) the differences between import and export activities at different 

ports, (b) disagreements regarding which activities conform to the 

direct or primary activities of a port's operation, and (c) lack of 

adequate information regarding the degree of the port's dependency on 

the activities included. 

2. An important problem in PIS is the estimation of the 

secondary impact, indirect and induced. Approaches commonly used are 
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economic base analysis, income-expenditure analysis, input/output 

analysis, and application of a multiplier calculated for another 

port. 

3.  Two weaknesses of the PIS show up when estimating the 

impacts of changes in the volume of port services: (a) the multiplier 

calculated from the approaches mentioned in (2) above are average 

rather than marginal. Therefore, the application of those multipliers 

assumes that there is little difference between the average and 

marginal magnitudes, and (b) the port economic models generally do 

not account for change in technology because they are assuming fixed 

coefficients. 

By synthesizing the evidence of previous studies Yochum and 

Agarwal (1988) attempt to provide general guidelines for conducting a 

PIS. Methodology is presented to organize the investigation of port- 

related industries and to determine the degree of their dependence on 

a port. Also, they present some constraints for predicting the 

changes in the economic impact of a port due to changes in the volume 

of cargo. In the determination of primary economic impact of port 

facilities, Yochum and Agarwal specify three relationships between 

the port and the regional economy. 

1. The primary linkage between the port and the region's 

economy is employment in the so-called "port-required" firms, which 

supply transportation and port services necessary for cargo movement. 

2. The linkage between the port and its primary impact results 

from the "port-attracted" firms because of the presence of the port. 

3. The linkage between the port and its economic impact coming 
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from the called "port-induced" industries in the study area that have 

expanded their markets by exporting through the port. 

With respect to the criticism of PIS on their applications to 

estimate change in additional port investment or estimate changes 

from one year to another, Yochum and Agarwal (1988) agree with the 

position of Waters (1977) and Chang (1978) mentioned above. However, 

they state: 

A series of PIS conducted for a port do provide 
useful information about the changing structure 
of a port economy. This information can be used 
to construct appropriate econometric models to 
forecast the effect of tonnage and other relevant 
variables affecting the port economy, (p.170) 

In summary, due to practical purposes, the I/O technique has 

been one of the most useful technique for estimating the economic 

impact of a port on its community. The I/O technique has been applied 

to several ports, for instance, the Port of Olympia, 1985; the Port 

of Vancouver, BC, 1975; the Port of Stockton, 1973-74; and the Port 

of Baltimore, 1973. 

It is understood that desirability or acceptability of the 

impacts can only be evaluated in view of community economic 

development goals. Therefore, the impacts need to be precisely 

identified and considered for all port activities. Most PIS have 

primarily focused on measuring the port "cargo flow" impacts on its 

community. They have disregarded other activities, which in some 

cases, especially in the case of small ports, may represent major 

sources of benefits for a port and its community. Smith (1988) says: 

Perhaps the greatest economic impact of the port 
is providing services that would not exist if the 
port did not exist. Moorage for the fishing 
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fleet, industrial property for local firms and 
recreational vehicles parks for tourists may not 
exist if the port did not exist. 

In addition, port economic impact estimations are usually in 

values that are monetary, and market determined because these are 

easily understood, but there are some nonmarket impacts that need to 

be recognized in making an informed decision about any economic 

development. In this context, distributional impacts play a role. Who 

obtains the benefits and who suffers the costs from the port 

activities and development.? Some nonmarket impacts are related to 

employment, changes in population, social changes affecting 

individuals and the entire community, and the implications for local 

government and publicly provided services. 

This study considers the economic impact of fishing and cargo 

flow activities. Chapter V presents the economic impact of the cargo 

flow activities for the Port of Newport. Chapter VI presents the 

total economic impact estimations due to recreational and commercial 

fishing activities for the Newport area. Also, an assessment of the 

port economic impact on recreational and commercial fishing 

activities, and consequently on the community is performed by a 

sensitivity analysis. 

The next chapter describes the I/O technique and provides the 

basic concepts for understanding the estimations in Chapters V and 

VI. 
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CHAPTER IV 

INPUT/OUTPUT (I/O) ANALYSIS: A BRIEF DESCRIPTION 

Introduction 

Many good descriptions of I/O analysis exist, including those of 

Kakish et al. (1984), Richardson (1973), and Miernyk (1965). Based on 

these works, the following brief discussion will introduce the basic 

concepts and assumptions of I/O analysis that are essential for this 

study. The I/O analysis provides a multimarket analysis with 

empirical orientation. Thus, the I/O analysis provides a description 

of the interdependence among the economic sectors, represented by a 

set of linear equations. 

It is an analytical tool for estimating the 
economic impact of a change in final demand on an 
economy's output, income, and employment. I/O 
provides a set of desegregated multipliers 
(sectoral multipliers) that are more precise and 
sensitive than the Keynesian income multiplier. 
(Richardson, 1972) 

I/O Analysis Assumptions 

The general assumptions in I/O analysis may be summarized as 

follows: Constant production coefficients exist for each sector, each 

sector produces an homogeneous output, there are no external 

economies or deseconomies, and relative prices of inputs and outputs 

remain constant over the time period for which the model is 

forecasting. 
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I/O Tables 

Under the above-mentioned assumptions the I/O technique is 

constructed with three main parts. 

Transaction Table 

The transaction table of I/O, Table 1, is a matrix that 

presents the selling and purchasing activities for each economic 

sector. The X-jj element of the transaction table shows the dollar 

value of the goods and services sold by the i^ sector to the j^-h 

sector (^row, j=column). 

This matrix can be expressed in terms of four areas. Area 1, the 

n x n square matrix is known as interindustry transaction matrix. 

These flows are sales and purchases of intermediate goods among the 

"Processing Sectors," also called endogenous sectors. In Area 2, we 

have the "Final Demand," also called exogenous sectors. In this 

category are included household expenditures, private investments, 

government expenditures, and exports. 

If we sum across the i^ row, adding as the sale to other 

processing sector as endogenous sectors, we obtain the total gross 

output for the i^ sector. Area 3, represents the "Payment Sectors." 

It shows the payments by the processing sectors for inputs that they 

do not produce. Area 4, represents the direct transactions between 

the exogenous sectors and the payment sectors. If we sum across the 

jth column, adding as the purchases to other processing sector as to 
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the payment sectors, we obtain the total gross input. The total 

economic activity is either the sum of the total sales or total 

purchases for all the economic sectors. 

Table 1. Transaction Table 
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Direct Coefficients Table 

The direct (technical) coefficient table can be obtained from 

the transaction table. This matrix is calculated only for the 

processing sectors, where the coefficients are denoted as a^j and are 

calculated as ratios between the sale of the sector i to the sector j 

(Xij) over the total amount of inputs used by sector j (Xj), that is, 

aij = ^ij/Xj  for i,j from 1 to n. 

In an open economy, the sum of the elements of each column of 

the direct coefficients matrix must be less than 1, (£ a-jj < 1), 

under the assumption that the local economy does not exactly satisfy 

the requirements of the firms. It is implied that trade exists with 

the outside. Thus, the direct coefficients do not correctly compute 

all the effects of specified change in the final demand upon gross 

output. 

Direct-Indirect Coefficients Matrix 

The direct-indirect coefficients matrix (interdependence 

coefficients) is a composite of the I/O coefficients which allow us 

to compute the direct and indirect effect of specified change in 

final demand upon the gross output. 

The interdependence coefficients matrix derivation is as 

follows: 

Let X-j = (X-jj + Xi2 + ...+ X-jn) + D-j this is equal to 

Xi - 2j=0 
XiJ + Di     but 
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aij = xij/xj   or   xij = aij xj    then 

n 

Xi = 2  aij Xj + Di 

j=0 

Setting the linear equation, for all n sectors, in matrix form, this 

gives: 

X = A X + D  solving for X, 

X - AX = D, then [I - A] X = D  where I is the identity matrix 

[I - A]-1 [I - A] X = [I - A]"1 D   therefore 

X = [I - A]"1 D 

The elements of the inverse matrix, [I - A]"*, are the I/O 

coefficients. This matrix is utilized to calculate the complete 

effects of a change in the final demand, that is, the change in 

demand is translated through these coefficients to change in total 

gross output. 

I/O Multipliers 

One of the most important products obtained from the I/O 

analysis are the multipliers that can be computed for each industry 

for sales, employment, and income. The multipliers can be defined as 

the ratio of total change in the economy to the direct change. 

Chapter V presents the methodology and estimations used to 

measure the economic impact of a port. Both the methodology and 

estimations are based on the Port Economic Impact Kit (PEIK), which 

has been developed by the Maritime Administration of the US 

Department of Transportation. 
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CHAPTER V 

PEIK MODEL: PROCEDURES AND ESTIMATIONS, 
PORT OF NEWPORT, 1986 AND 1987. 

Study Area Description 

The Port of Newport is in the largest city in Lincoln County. 

Newport is located on Yaquina Bay, 57 miles west of Corvallis, 95 

miles northwest of Eugene, and 114 miles from Portland. Fishing, fish 

processing, and logging are predominant industries on the area. 

(OEDD, 1987). 

A study by Northwest Economic Associates (NEA, 1988) 

mentions, the following port facilities in addition to the Newport 

International Terminal: (a) a marina on the bay for mooring 

commercial and sport fishing vessels, (b) a marina across the bay at 

South Beach for small pleasure craft and shallow draft fishing boats, 

and (c) a public wharf for servicing fishing boats. Public facilities 

at South Beach include automobile and boat trailer parking, a boat 

launching ramp, a fuel dock, a fishing pier, a picnic area, and an RV 

park. J 

Newport International Terminal Cargo Movement 

The Newport International Terminal is a typical terminal, from 

which products from several mills are exported. Figure 3 shows that 

the cargo flow of logs and lumber, through the port has increased 

considerably during the last few years. In 1982, the cargo flow was 
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15,814 short tons. By 1987, the cargo flow increased to 302,151 short 

tons. 

These higher levels of cargo render direct sources of employment 

and income for truck drivers, mills, and longshore workers, and many 

others that participate, directly or indirectly, in the port cargo 

f1ows. 
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Figure 3. Port of Newport International Terminal Cargo Flow 
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PEIK Model: General Description and Estimations 

Although port activities affect several economic sectors, this 

part of the study estimates the economic impact on Lincoln County of 

the port activities related only to "cargo flows" for the years 1986 

and 1987. The economic impact estimation is based on the Port 

Economic Impact Kit (PEIK). 

The PEIK was designed to provide ports with a tool to conduct 

economic impact studies. The PEIK includes a microcomputer software 

model (PortKit), which has standardized ratios that can translate 

cargo tonnage, employment, and capital expenditure into direct 

economic activity measures. The PortKit software is a 30-sector 

regional input/output matrix, which calculates the economic impact of 

a port's activities on any county or group of counties. 

Definition of Economic Impacts 

Impacts are defined as measures of the importance of the port to 

the economy of the surrounding area. The measure of economic impact 

used in this research are the levels of sales revenue, wages or 

income of persons employed, and tax revenues. 

Activities Considered in Measuring Economic Impacts 

Impacts derived from the following Port of Newport activities 

were measured: 
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1. Port industry: impacts related with the movement of cargo 

flows through the port. 

2. Local port user industries: impacts of enterprises situated 

in Lincoln County, which make use of the port facilities shipping and 

receiving their products or factors of production. 

3. Port capital spending: impacts of port constructions, 

expansions and/or maintenance. 

Classification of the Economic Impacts 

For each of these port activities, the economic impacts can be 

classified as direct, indirect, and induced effects. The direct 

effects include the initial round of spending derived from the port 

activities. The indirect effects include the repercussions on other 

sectors of the economy provoked by the purchases of supplies, 

services and labor by the direct activity. The induced effects 

include the economic activity that comes from household purchases of 

goods and services made possible because of the wages paid by the 

direct and indirect economic activities. The first part of the 

estimation is the determination of the direct effects (impacts) for 

each kind of port activity mentioned above. After the direct impacts 

are known, the results are used to reflect the indirect and induced 

impacts. 
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Multipliers 

The use of multipliers derived from the I/O analysis is the most 

widely accepted means of indicating the broad linkages of an activity 

with the local economy. These multipliers are developed within PEIK. 

A "multiplier" may be defined as the ratio between total economic 

impact (direct, indirect, induced) and direct economic impact. As a 

result of this technique, it is possible to obtain a measurement of 

the total Newport cargo flow economic impact for 1986 and 1987. 

Determination of Direct Impacts 

Determination of direct impacts involves the measurement of the 

three general categories of Port of Newport impacts mentioned above: 

industry, related users, and capital spending. 

Port Industry Impact 

The direct impact of the port industry incorporates activities 

and expenditures directly associated with the movement of cargo 

through the port system. The port system incorporates land and water 

transport systems as they link to the port, stevedoring services, 

crew expenditures, and other services, such as banking and insurance. 

By using the PEIK model, industry direct impact was calculated 

on the basis of the following inputs for the years 1986 and 1987: 

*  Cargo tonnage moved through the port in the relevant year. 
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* The percentage of vessels calling at the Port that 

purchased bunkers in Lincoln County. 

* The average inland transportation by each mode. 

* The average inland distance by each mode. 

* The average inland transportation rate by mode. 

The estimates for cargo tonnage and revenue tonnage were 

collected from interviews with port personnel. The share of vessels 

calling the port purchases bunkers in the port and average inland 

transportation were equal to zero in 1986 and 1987. Therefore, there 

is no economic impact attributed to these activities. (Appendix A, 

Exhibit A.l).  Based on the inputs, the PEIK model computed total 

direct sales revenue impacts for port industry by utilizing average 

per-ton expenditure and cargo tonnage data supplied by the 

researcher. According to their categories, the expenditures were 

converted into the 30 industrial sectors that are used in the I/O 

calculations of direct and induced impacts. 

The major expenditure categories included were those related to 

navigation services, stevedoring, dockage, wharfage, warehousing, 

professional services, and a miscellaneous category. 

The sum of the above-mentioned expenditures corresponds to their 

direct sales revenue impact. Impacts in terms of employment and taxes 

were computed next by using the Lincoln County economic data for 

1986, (Appendix A, Exhibit A.2) entered by the researcher and data 

already within PEIK, such as equations to allocate expenditures to 

the 30 sectors used in the I/O model. The county's data on earnings 

and employment for 1986 were used to estimate the economic impacts 
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for both 1986 and 1987, because 1987 data were not available. This 

Chapter presents additional estimation procedures for taxes, sales, 

employment, and income. Estimates of industry direct impacts in 1986 

and 1987 are shown in Table 2. 

Table 2. Port Industry Direct Impact 
Port of Newport, 1986 & 1987. 

1987 1986 

SALES $ 904,000 $ 384,000 

EMPLOYMENT 17 7 

INCOME $ 333,000 $ 141,000 

TAXES $ 31,000 $ 13,000 

Port-Related User Impact 

The local port-related user impacts refer to the sales revenues, 

employment, and taxes generated by firms that use the Port of Newport 

for their cargo movement. Interviews with port personnel, indicated 

that in 1987 the Port of Newport had only one user located in the 

Lincoln County and none located in the port district. This unique 

port-user moved about 60 percent of his cargo through the Port of 

Newport (phone survey) and had employed about 123 workers. This means 

that a major part of the economic impact generated by the port 
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terminal activities came from outside the local economy. 

The proportion of individual business tied to the factors of 

production or products moving through the port was considered as port 

impact. This allowed the development of an estimate of employment of 

port users which was entered in the PEIK model for the years 1986 and 

1987, respectively (Appendix A, Exhibit A.2). Then the model 

computed, for each year, direct sales revenue, income, and tax 

impacts using the stored data and Lincoln County economic data 

obtained by the researcher. 

The relationship between wages and employment data was developed 

by the model, using the Lincoln County and earnings data. The sales 

revenue figures were established based on ratios of earnings to 

sales. The county's taxes were computed from the county's tax data 

input supplied by the researcher (Appendix A, Exhibit A.2). Estimates 

of Port-Related User impacts for 1986 and 1987 are shown in Table 3. 

Table 3. Port-Related User Direct Impact 
Port of Newport, 1986 & 1987 

1987 1986 

SALES $ 7,611,000 $ 10,873,000 

EMPLOYMENT 77 110 

INCOME $ 1,520,000 $ 2,172,000 

TAXES $ 149,000 $ 206,000 
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Port Capital Spending Impact 

Port capital spending impact represents the first round of 

impacts produced in Lincoln County due to the construction or 

upgrading of port facilities. 

Identifying the economic impact of capital spending involved the 

determination of the share of that spending that remained in the 

county. It is expected that the smaller the county economy, the more 

likely is the possibility that the construction workers and/or 

materials come from outside the local area. 

This data was obtained from interviews with the port personnel. 

By using the dollar cost of the projects and the amount of labor 

coming from the county (Appendix A, Exhibit A.3), the PEIK assigns 

the project costs to the 30 industry sectors used in the model, based 

on average expenditure data stored in the model. These industry 

demands are reduced by purchasing coefficients (RPC's) for Lincoln 

County, which were computed and used by the model, as a way to 

indicate the county industry ratio of total demand at each sector. 

The model also discounted the household spending component of 

total impact by applying the percentage of construction workers 

residing in Lincoln County. Later the model converted dollars of 

expenditure to employment, income, and taxes, based on the Lincoln 

County economic data provided by the researcher. Estimates of capital 

spending for 1986 and 1987 are shown in Table 4. 
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Table 4. Port Capital Spending Direct Impact 
Port of Newport, 1986 & 1987. 

1987 1986 

SALES 20,000 51,000 

EMPLOYMENT 0 1 

INCOME 6,000 15,000 

TAXES 1,000 1,000 

Determination of Indirect and Induced Impacts 

This section summarizes the concepts and methods involved in 

using the direct impact to estimate indirect and induced impacts of 

the port's cargo flow activities. By adding direct, indirect, and 

induced impact, the total impact of the Port of Newport, due to its 

cargo flow, could be estimated. 

Some 1/0 concepts and techniques underlying the estimation of 

indirect and induced impact were presented in Chapter IV. The PEIK 

model calculated the indirect and induced effects of the Port of 

Newport cargo flow activities based in a 30-sector, regional 1/0 

model designed by Temple, Barker, and Slone, Inc. of Lexington, MA 

and the Regional Science Research Institute of Peace Dale, RI. By 

introducing inputs describing the Lincoln County economy, the 

national 1/0 matrix data stored in the model was modified to 

represent the county characteristics. The inputs introduced were 

county and city personal income, earnings, and employment data; local 
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county and city revenue tax data; the knowledge that there is no 

refinery in Lincoln County, and the estimated share of workers 

employed in Lincoln County residing in the county. 

Based on the above-mentioned data, the direct impacts, and the 

state household and tax data stored in the PEIK model, the model 

calculated a regional purchases coefficient (US Maritime 

Administration, 1985). Then, the calculated RPC's and the model's 30- 

sector I/O matrix were used to calculate the indirect and induced 

impacts. The county tax revenues were used to calculate the tax 

effects at the direct, indirect, and induced levels. The PEIK's 

estimate of local taxes represents an estimate of•total revenue to 

jurisdictions within the study area. It does not differentiate the 

share of the total that is allocated to any one government activity. 

State-level corporate income taxes are stored within the model, for 

Oregon State and each of the 30 sectors, in the form of taxes per 

dollar of sales revenue. State-level personal income taxes were 

determined as a proportion of household income. Local taxes, like 

property taxes, were computed based on user input and on a simple 

ratio of local revenue collection to total personal income. 

Then the PEIK model summarized indirect and induced impacts for 

all sectors and calculated the economic multiplier by dividing total 

impact by direct impacts. According to PEIK this multiplier is 

considered accurate within 15 to 20 percent. 
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Total Cargo Flow Economic Impact 

Tables 5 and 6 show the total economic impact of cargo 

activities at the Port of Newport for the years 1986 and 1987, 

respectively. 

Table 5. Total Cargo Flow Economic Impacts Summary 
Port of Newport, 1986. 

PORT 
INDUSTRY 

PORT CAPITAL 
SPENDING 

PORT 
RELATED 
USERS 

SALES ($000) 542 64 14,348 

EMPLOYMENT 12 1 212 

INCOME ($000) 196 19 3,271 

TAXES ($000) 18 2 310 

Table 6. Total Cargo Flow Economic Impact Summary 
Port of Newport, 1987. 

PORT 
INDUSTRY 

PORT CAPITAL 
SPENDING 

PORT 
RELATED 
USERS 

SALES ($000) 1,276 25 10,043 

EMPLOYMENT 28 0 148 

INCOME ($000) 461 8 2,290 

TAXES ($000) 44 1 224 
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Comparing the Cargo Flow Economic Impacts 

by Category 

Figures 4 and 5 show the income impact by category (port 

industry, port users, and capital spending) for 1986 and 1987, 

respectively. 

The total income impact for 1986 was greater than the total 

income impact for 1987, despite the relatively greater cargo flow 

generated in 1987 (see Figure 3). That ocurred because most of 1987's 

port users were located outside of Lincoln County. 

By comparing Figures 4 and 5, one can observe the causes of the 

above situation: 

1. The total port-related user income impact share of the 

total impact decreased between 1986 and 1987. Also, the absolute 

port-related user income impact amount decreased in this period. 

2. The total port industry impact share increased between 1986 

and 1987 because the total cargo flow increased about 136 percent 

between 1986 and 1987. Also the absolute port industry income impact 

amount increased in this period. 

3. The port capital spending effect on income was almost 

insignificant for 1986 and 1987. 
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1986 CARGO flOlD INCOME IMPACT 

BY CATEGORY 

Port 
Users 194%) 

Capital 
Spending (1%) 
Port 
Industry (5%) 

Figure 4. 1986 Cargo Flow Income Impact by Category 
Port of Newport. 
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1987 CARGO FLOIJLI INCOME IMPACT 

BV CATEGORY 

Port 
Users (83%) 

Capital 
Spending (0%) 

Industry   (17%) 

Figure 5. 1987 Cargo Flow Income Impact by Category 
Port of Newport 
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Figures 6 and 7 show the tax impact by category for 1986 and 

1987, respectively. These figures show relationships similar to 

those mentioned for Figures 4 and 5. 

Figures 8 and 9 show the employment impact by category for 1986 

and 1987, respectively. These figures also show relationships similar 

to those mentioned for Figures 4 and 5. The port investment spending 

impact on employment was less than one (1) in 1987 and equalled one 

(1) for 1986. 
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1981 

Direct 

5 CRRGO FLOUJ TRHES IMPACT 

BV CRTEGORV 

MfM 

m Indirect + 
Induced (33%) 

Figure 6. 1986 Cargo Flow Taxes Impact by Category 
Port of Newport 
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1987 CARGO FLOW TflHES IMPACT 

BV CATEGOAV 

Port 
Users (83Va 

Capital 
Spending (1%) 

Industry  (16X) 

Figure 7. 1987 Cargo Flow Taxes Impact by Category 
Port of Newport 
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1986 CARGO FLOUJ EMPLOYMENT IMPRCT 

BY CRTEGORY 

Port 
Users <94%) 

Capital 
Spending (0%) 

Industry (6%) 

Figure 8. 1986 Cargo Flow Employment Impact by Category 
Port of Newport 
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1987 CfiRGO FLOID EMPLOVMENT IMPACT 

BV CRTEGORV 

Capital 
— Spending (0%) 

, 

fl^x Industry (16X1 

Port 
Users (84^)^ 1 

Figure 9. 1987 Cargo Flow Employment Impact by Category 
Port of Newport 
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Comparing the Cargo Flow Economic Impacts 

bv Classification 

Figures 10 and 11 show income impact by classification of the 

impact (di\rect and indirect plus induced impacts) for 1986 and 1987, 

respectively. The 1986 and 1987 income impact distribution between 

direct and indirect plus induced impacts was similar. That may 

reflect the fact that, in estimating the economic impact, city and 

county data and I/O matrix were almost the same for both years. 

Figure 12 and 13 show taxes impact by classification. Between 

1986 and 1987, the taxes impact distribution among direct and 

indirect plus induced impacts was almost the same because the tax 

difference between years was very small. Also, the other city and 

county data used in the estimations were the same. 

Figures 14 and 15 show employment impact by classification 

(direct and indirect plus induced impacts) for 1986 and 1987, 

respectively. 
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1986 CRRGO FLOID INCOME IMPACT 

BV CLRSSIFICRTION 

Direct (67%) 

Figure 10. 1986 Cargo Flow Income Impact by Classification 
Port of Newport. 
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1987 CARGO FLOID INCOME IMPACT 

BV CLflSSIFICflTION 

Direct  (67%) 

Figure 11. 1987 Cargo Flow Income Impact by Classification 
Port of Newport. 
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1986 CARGO FLOIU. TAKES IMPACT 

BV CLASSIFICATION 

Direct 467%) -V^tftfffi&S^ 

ijjg^ 
+ 

Induced (33%) 

Figure 12. 1986 Cargo Flow Taxes Impact by Classification 
Port of Newport. 
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1987 CARGO FLOIU TflHES IMPACT 

BV CLASSIFICATION 

Direct (67%) 

Figure 13. 1987 Cargo Flow Taxes Impact by Classification 
Port of Newport. 
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1986 CRRGO FLOUJ EMPLOYMENT IMPACT 

BY CLRSSIFICRTION 

Direct (52%) 

Indirect + 
Induced (48%) 

Figure 14. 1986 Cargo Flow Employment Impact by 
Classification, Port of Newport. 



55 

1987 CHRGO FLOQJ EMPLOYMENT IMPACT 

BY CLflSSIFICRTlON 

Direct C53%) 

Indirect + 
Induced (47%) 

Figure 15. 1987 Cargo Flow Employment Impact by 
by Classification, Port of Newport. 
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Multipliers 

Table 7 shows the multipliers. In the PEIK model, these 

multipliers are assumed to have a reasonable degree of accuracy, 

within 15 to 20 percent, based on a 30-sector model. 

The multipliers should be carefully interpreted. If this is not 

done, the multipliers may lead to wrong conclusions. For instance, 

the capital spending employment multiplier is 1.60 for 1987. 

However, the absolute total annual impact on employment level due to 

capital spending in 1987 was equal to zero, eventhough the 

multiplier was 1.6. 

The above-mentioned situation happened because the direct and 

secondary effects on employment of annual capital spending were very 

small, less than one job. 

Table 7. Lincoln County Multipliers. Port of Newport 

PORT 
INDUSTRY 

PORT CAPITAL 
SPENDING 

PORT RELATED 
USERS 

SALES 1.41 1.25 1.32 

EMPLOYMENT 1.65 1.60 1.92 

INCOME 1.38 1.33 1.51 
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Analysis of the Economic Impact Estimations 

The relative significance of cargo flow through the Port of 

Newport for the Lincoln County economy can be shown by comparing the 

results of this study with similar economic measures of the county. 

Tables 8 and 9 show total impacts of the port industry, port capital 

spending, and port-related users for the years 1986 and 1987 

respectively. 

According to the estimation, the 1986 Port of Newport cargo flow 

activities generated 225 jobs, $3,486,000 in income, and $330,000 in 

taxes. These amounts represent about 1.2 percent, 1.3 percent, and 

2.1 percent of the total Lincoln County employment, income, and 

taxes, respectively. 

The 1987 Port of Newport cargo flow activities generated 176 

jobs, $2,759,000 in income, and $269,000 in taxes. These amounts 

represent about .9 percent, 1.04 percent, and 1.68 percent of the 

total Lincoln County employment, income, and taxes, respectively. 

In any case, these results must be used with care because there 

are several factors in the estimations that may produce bias in the 

port economic impact estimations: 

1. Non-survey 1/0 methodology, which utilizes an adjusted 

national input-output matrix, 

2. The port user direct employment impact was estimated by 

finding the total user employment times the proportion of their 

operations throughout the Port of Newport, which may be a highly 

biased procedure, and it might overestimate the real impact. This is 
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because those port users have several transport alternatives. 

Consequently the impact generated by the port may only be the 

reduction in transportation costs. A more sophisticated procedure 

must be used to determine the dependence of these port users. Some 

possible guidelines are suggested by Yochum and Agarwal (1988) and 

Kaufmann (1979) and, 

3.  The estimations only show the port cargo flow economic 

impacts. 

Table 8. Total Port of Newport Cargo Flow Economic Impact and 
Relative Share in the Community, 1986. 

LINCOLN PORT OF  PORT % 
COUNTY NEWPORT  OF COUNTY 

EMPLOYMENT 19,656 225 1.2% 

INCOME ($000) 264,823 3,486 1.3% 

TAXES ($000) 15,981 330 2.1% 

Table 9. Total Port of Newport Cargo Flow Economic Impact and 
Relative Share in the Community, 1987. 

LINCOLN 
COUNTY 

PORT OF 
NEWPORT 

PORT % 
OF COUNTY 

EMPLOYMENT 19,656 176 0.90% 

INCOME ($000) 264,823 2,759 1.04% 

TAXES ($000) 15,980 269 1.68% 
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Chapter VI presents a summary and estimation of two additional 

economic impact models: (a) a recreational fishery model and (b) a 

commercial fishery model. Both models use the I/O methodology and are 

used to measure the economic impact of the commercial and 

recreational fisheries. In addition, an assessment of the port 

generated economic impacts due to fishing activities is presented. 
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CHAPTER VI 

COMMERCIAL AND RECREATIONAL FISHERIES ECONOMIC ASSESSMENT MODELS: 
ASSESSMENT OF THE PORT ECONOMIC IMPACTS 

Introduction 

In some communities, recreational and commercial fishing 

activities comprise an important share of the total economic 

activities of a port area. Because of that, there is a tendency to 

attach part of the economic impact generated from these activities to 

the port organization itself. That is justified in some cases, 

especially when the port provides moorage for the fishing fleet. 

There are also other services that would not exist if the port did 

not exist. 

However, before considering some of these impacts as port 

generated, it is relevant to define what percentage of commercial and 

recreational fishing activities would move from the area if the port 

were not there. 

The coastal communities have available a diversity of computer- 

based economic models to measure the economic impact of sea-related 

activities. Several of these models use the I/O approach. These 

include the Recreational Fisheries Assessment Model (RECFISH, William 

Jensen & Hans Radtke, 1988), the Commercial Fisheries Assessment 

Model (FEAM, William Jensen and Hans Radtke, 1988), and the Port 

Economic Impact Kit (PEIK) already presented in Chapter V. 

The RECFISH, FEAM, and PEIK models are focused on different sea- 

related economic activities. The first two models focus on 
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commercial and recreational fishing activities respectively. The last 

focuses exclusively on port cargo flow and measures only a part of 

the total economic impact generated by Port of Newport activities. 

The RECFISH and FEAM models are not constructed to measure the 

port-generated economic impact from fishing. However, they represent 

a very useful tool for measuring the recreational and commercial 

fishing economic impact on different west coast areas. In addition, 

these models can be adapted to measure the port-generated 

recreational and commercial fishing economic impact. 

To show the importance of the fishing activities on the Newport 

area economy, estimations of the economic impacts of both 

recreational and fishing activities are presented in this chapter. In 

addition, the assessment of the port economic impact on the fishing 

industry is performed by sensitivity analysis. The sensitivity 

analysis assumes different responses of sport fishermen and industry 

if the port did not exist. 

The data needed were already stored in the RECFISH and FEAM 

models for 1986. In both models, the data are transformed to cash 

flows which are transferred to a secondary input/output model (U.S. 

Forest Service IMPLAN). 
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Recreational Fisheries Economic Assessment Model 

A Brief Description 

The Recreational Fishing Economic Assessment Model is a menu- 

driven computer program which allows one to evaluate the economic 

impact of recreational fishing activities. 

The recreational fishermen are classified in two categories: (a) 

fee-supervised fisherman (one who uses and pays for the services of a 

charterboat or a fishing guide), and (b) independent fisherman (one 

who indulges in a recreational fishing activity without the benefits 

or cost of these services). The expenditure characteristics of any 

recreational fisherman may be defined as "cost centers" because there 

are no revenues being generated. The activities of the 

charterboat/guide services may be defined as "profit centers" because 

of the inclusion of revenue as well as expense terms (Jensen & 

Radtke, 1988). The participants are further classified according 

residence, because the model gfves weight to "outside" money for the 

community. 

The local cash flow expenditures provide the basis for an impact 

statement. Appendix B, Exhibit B.l shows the revenue and expenditure 

data needed in estimating the economic impact of the charter boats, 

independent fishermen, and supervised fishermen activities. Local 

expenditures are valued for impact purposes by using an I/O 

coefficient matrix (Appendix B, Exhibit B.2). 
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Estimations of Economic Impact 

By using the data stored within the model for 1986, the impacts 

on the community from recreational fishing activities were estimated 

for the Newport area. 

Table 10 shows the different assumptions about the sport 

fishermen's responses to the theoretical nonexistence of the Port of 

Newport. 

Situation A assumes that the total recreational fishing economic 

impact is due to the existence of the port. It means that all sport 

fishermen would move from the area if the port were not there. Thus, 

the Port of Newport generated economic impact from the for situation 

A is that created by the actual number of fishermen (Table 10, column 

A). 

Situation B assumes that the total recreational fishing economic 

impact is not due to the existence of the port. It means that all 

sport fishermen would stay in the area even if the port were not 

there (Table 10, column B). 

Situation C assumes that only a part of the total recreational 

fishing impact is due to the existence of the port. The fishermen 

response estimations under situation C were provided by the Port of 

Newport Authority (Table 10, column C). Column C shows the number of 

fishermen that would remain in the area even if the Port of Newport 

were not there. 

Situation D assume that only a part of the total recreational 

fishing impact is due to the existence of the port. The fishermen 
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responses estimation were calculated by obtaining an average between 

the fishermen response in Situation B and the fishermen response in 

situation C (Table 10, column D). 

Table 10. Number of Sport Fishermen in the Newport Area 
under Different Assumptions. 

SITUATIONS 

A B C D 

OREGON COAST CHARTERBOATS 

LOCAL 
IN-STATE 
OUT STATE 

0 
0 
0 

21 
0 
0 

15 
0 
0 

18 
0 
0 

SUPERVISED FISHERMAN 

LOCAL 
IN-STATE 
OUT-STATE 

0 
0 
0 

2500 
16000 
2000 

1800 
11500 
1450 

2150 
13250 
1725 

INDEPENDENT FISHERMAN . 

LOCAL 
IN-STATE 
OUT-STATE 

0 
0 
0 

5000 
20000 
1000 

5000 
10000 

0 

5000 
15000 

500 

Table 11 shows the community-recreational fishing economic 

impacts related to the existence of the Port of Newport for each 

situation mentioned above. Each amount represents the total impact 

(direct plus indirect plus induced). The impacts presented are in 

terms of change in personal income. The economic impact for each 

situation is represented by the expenditure that would move outside 

the county because some fishermen would leave the area and spend 
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their money elsewhere if the port were not providing services. This 

research only includes the economic impact estimations of nonlocal 

participants. This is justified because a person who resides in the 

Newport area and goes fishing instead of performing other 

recreational activity in the area (tennis or golf) is not creating 

any new income for the community. However, it is acceptable to 

include local participants in the estimation when, for instance, a 

local resident goes to other areas to fish because the port does not 

provide services. 

Table 11. 1986 Recreational Fishing Economic Impact by 
Situation, Port of Newport. 

SITUATION ($ 000) 

A 3,692 

B 0 

C 1,339 

D 619 
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Commercial Fisheries Economic Assessment Model 

A Brief Description 

The Fisheries Economic Assessment Model is a menu-driven 

computer program which allows us to evaluate the economic impact of 

seafood landings on fishing ports as well as both harvesters and 

processors. The model dynamics are presented in Figure 16. 

The data needed by the model are separated into three 

categories: 

1. Landing and other fishery-related data to define total 

economic activity related to fisheries harvesting and processing. 

2. Operating accounting data for each category of fishing 

vessel and processor to evaluate direct financial and employment 

impacts upon both harvesters and processors. 

3. Personal Income I/O Coefficients to evaluate both direct 

and indirect personal income impacts in fisheries dependent 

communities. In this evaluation the accounting data is also used. 
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Figure 16.  Fisheries.Economic Assessment Model  Dynamics 
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The local cash flow expenditures provide the basis for an impact 

statement. Appendix B, Exhibit B.3 shows the revenue and expenditure 

data needed from each kind of vessel, processor, and buying station. 

Local expenditures are valued for impact purposes by using an I/O 

coefficient matrix (Appendix B, Exhibit B.4). 

Estimation of Economic Impact 

By using the data stored within the model for 1986, the impacts 

on the community from fishing and processing activities were 

estimated for the Newport area. Table 12 shows the different 

assumptions about the port industry response to nonexistence of the 

Port of Newport. In estimating the economic impact for each 

assumption, the respective adjustment in the total catch landed level 

was performed. 

Situation A assumes that the total harvesting and processing 

fishing economic impact is due to the existence of the Port of 

Newport. It means that all the industry would move from the area if 

the port were not there (Table 12, column A). 

Situation B assumes that the total harvesting and processing 

economic impact is not due to the Port of Newport. It means that all 

the industry would stay in the area even if the port were not there 

(Table 12, column B). 

Situation C assumes that only a part of the total harvesting and 

processing economic impact is due to the existence of the Port of 

Newport. The industry response estimations for situation C were 
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provided by the Port of Newport Authority (Table 12, column C). 

Situation D assumes that only a part of the total recreational 

fishing impact is due to the existence of the Port of Newport. The 

industry response estimations were calculated by obtaining an average 

between the industry response in situation B and the industry 

response in situation C (Table 4, column 0). 

Table 12. Fishing Industry Inventory in the Newport 
Area under Different Assumptions. 

SITUATION 

A B C D 
PROCESSOR INVENTORY 

Large Size 0 2 0 1 
Medium Size 0 2 2 2 
Small Size 0 2 2 2 
Buying Station 0 2 2 2 

PORT VESSEL INVENTORY 

Groundfish Trawler 0 30 15 23 
Shirmp&Scallop Drag. 0 5 5 5 
Comb.Trawler/Dragger 0 4 2 3 
Crabber 0 45 15 30 
Troller 0 40 25 32 
Part-time Troller 0 80 30 55 
Comb.Trol1er/Crabber 0 12 6 8 
Longliner 0 4 4 4 
Black Cod Pots 0 6 6 6 
OR Whiting JV 0 12 4 8 
AK Joint Ventue 0 10 0 5 
AK Crabber/Longliner 0 20 0 10 
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Table 13 shows the total community impact from fishing and 

processing activities. The amounts represent the total impact (direct 

plus indirect plus induced) for each situation. The impacts are 

measured as a change in total personal income. 

Table 13. 1986 Fishing and Processing Economic Impact by 
Situation. Port of Newport 

SITUATION ($000) 

A 19,450 

B 0 

C 4,416 

0 239 

Total Port of Newport Economic Impact 

Table 14 and Figure 17 summarize for each situation the total 

Port of Newport economic impact coming from the cargo flow, 

recreational fishing and commercial fishing activities. 

Figure 18 shows the relative share of cargo flow, recreational, 

and fishing impact for situation C, which is assumed to be the most 

relevant situation of the Port of Newport economic impact. Figure 18 

shows that only 38 percent of the total Port of Newport economic 

impact is generated by the cargo flow. This implies that the PEIK 

model underestimates the port's economic impact because it does not 

consider the economic impact generated by all the port activities. 
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The total Port of Newport income impact represents 3.5 percent 

of the total Lincoln County earnings. These results should be taken 

with care because they are based on several assumptions already 

mentioned in this study. In addition, we can assume that many of the 

services that the port provides would exist even if the port never 

did not exist. This is true because other organizations, public or 

private, could provide many of these services. 

Table 14. 1986 Total Port of Newport Economic Impact by Situation. 

SOURCE 

CARGO MOVEMENT (1) 

COMMERCIAL FISHING(2) 

RECREATIONAL FISHINGm 

TOTAL 

(1) Income impact from PEIK 
(2) Income impact from FEAM 
(3) Income impact from RECFISH 

SITUATION ($000) 

A B C D 

3,486 3,486 3,486 3,486 

19,450 0 4,416 239 

3,692 0 1.339 618 

26,628 3,486 9,241 4,343 
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Figure 17. 1986 Port of Newport Income Impact by Situation 
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1986 PORT OF NEUJPORT INCOME IMPACT 

SITURTION C 

Commercial 
Fishing (48%) 

Cargo 
FIOUJ (38%) 

Recreational 
Fishing (14%) 

Figure 18.   1986 Port of Newport (Situation C)  Income 
Impact by Type of Activity 
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CHAPTER VII 

FINAL COMMENTS AND CONCLUSIONS 

An Ideal Approach 

In measuring port economic impacts, several methodologies have 

been proposed. Theoretically, it may be desirable to measure the 

economic impact of a port on its community in situations, with and 

without the port, by using a social welfare function or a cost- 

benefit analysis. 

In determining whether a port expansion project should or should 

not be done, the cost-benefit analysis is a superior analytical tool. 

The PIS are not intended to replace cost-benefit analyses since they 

cannot adequately measure the incremental changes in benefits and 

costs associated with additional investment. 

The Most Commonly Used Approach 

The most widely used and accepted approaches to measure economic 

impact, for practical reasons, have been those based on I/O analysis. 

I/O analysis differs from the cost-benefit analysis because it is 

constructed on the basis of average rather than marginal 

relationships. The I/O analysis assumes that the individual utilities 

are linear in income. This analysis has considerable advantages over 

the income-expenditure and the economic base approach. The I/O 

approach generates the secondary impacts, indirect and induced, from 

the direct impacts. In addition, it allows us to find individual 
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multipliers for each economic sector, which is not possible with the 

other methods. The I/O analysis is very data demanding, but an 

indirect technique may be used by resorting to an adjusted national 

input-output matrix. 

Models Using I/O Approach 

The coastal communities have available a diversity of economic 

models to measure the economic impact of sea-related activities. 

Several of these models use the I/O approach, for instance, the 

Recreational Fisheries Assessment Model (RECFISH), the Commercial 

Fisheries Assessment Model (FEAM), the Port Economic Impact Kit 

(PEIK). 

The RECFISH and FEAM were used to estimate the total 1986 

economic impact of the recreational and commercial fishing 

activities, respectively, on the Newport area (Situation A). Then, 

the models were changed somewhat to measure the economic impact of 

the same activities, but only those generated by the port. 

The PEIK methodology was applied to Port of Newport to measure 

its economic impacts on Lincoln County, resulting from cargo flows. 

Direct as well as indirect data sources were utilized. 

The RECFISH, FEAM, PEIK models focus on different sea-related 

economic activities. The first two models focus on the fisheries 

activities. The last focuses exclusively on the port cargo flow, and 

measures only a part of the total economic impact generated by the 

Port of Newport activities. 
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There is concern about what proportion of the economic impact of 

fishing activities is port generated. The answer to that should be 

found by analyzing the port dependency on fishing activities. After 

the dependency is determined, the RECFISH and FEAM models can be 

adjusted to better reflect this. 

Final Comments about PEIK Model 

What the PEIK is Measuring 

It is recognized that, in applying a port economic impact 

analysis, special concern should be taken to define and identify the 

port activities necessary for the movement of waterborne commerce. 

However, there usually is no mention of the other activities in which 

a port may be involved. In the case of Newport, cargo flow is not the 

only activity in which this port is involved. Chapter V mentioned a 

variety of activities that have not been considered in most of the 

port economic studies, which, especially for small ports, represent 

major port activities. These may include, for instance, industrial 

parks, airports, bridges, and fishery and recreation facilities. 

As mentioned before, the PEIK model only measures economic 

impact generated by the port cargo flow. If the purpose of an 

economic impact study is only to measure the port cargo flow 

impacts, the PEIK methodology (complemented with Yochum and AgarwaVs 

suggestions of 1988 to determine the port dependence of the different 

firms on the study area and with Kaufmann suggestions of 1979 to 
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determine users' transportation cost) may represent one of the most 

reliable computer-based tools. 

On the other hand, if the purpose of a port economic impact 

study is to measure the "total" port economic impact, there is no 

existing computer-based model that can be used to obtain reliable 

estimations.  Therefore, the PEIK model does not perform a complete 

port economic impact estimation for the case of the Port of Newport. 

Research may be necessary to develop a unique computer-based model 

that will measure the total port economic impact, taking into account 

distinct port characteristics. 

Might the PEIK Model Become a more Usable and Widely Applied Model? 

The PEIK model has been used principally as a public relations 

tool, to inform a community about a port's economic impact. This has 

been very important since the ports require public support. Used with 

care, the PEIK model could also serve as a planning tool, especially 

if the data were .updated periodically. 

For the PEIK model to become more widely applied will depend on 

whether or not (a) the port needs better public relations, (b) the 

port has adequate financial resources, and (c) the staff has the 

skill to perform this kind of study. In this context, it may be 

necessary to develop a training program for the port staff regarding 

economic impact analysis. This program may be supported by the 

extensive PIS literature that exists about PIS. 
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Data Needed 

The PEIK model is very flexible with respect to the necessary 

data required to estimate the cargo flow economic impact. The data 

can vary from a phone survey to a questionnaire survey depending on 

the available resources. The accuracy of the estimates will vary 

according the kind of survey applied. 

A small port such as the Port of Newport does not require a 

large amount of resources to estimate economic impact because the 

number of port users within the county is very small. However, the 

cost could increase significantly if a specific matrix input-output 

is calculated for the county or if an exhaustive users' 

transportation cost alternative is performed. 

In addition, the expenditure table should be estimated because 

the alternative expenditure table provided by the model may 

significantly overestimate the economic impact of the port. This is 

because it was designed for larger ports were the costs and number of 

activities differ from those generated in small ports. 

In determining user impact, special concern should be taken to 

define the user port-dependency. An intensive transportation cost 

analysis should be done to define which portion of the user 

employment is actually generated by the port activities. 
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Final Comment 

Although, the PEIK model represents a very useful tool to 

measure economic impact, it is very limited for many small ports in 

which the cargo movement activities are only a small part of the 

overall port activities. The RECFISH and FEAM models cannot measure 

port economic impact, but can provide useful estimates as to what 

share of the fishing activities impact is due to the port services. 

In estimating economic impacts, special consideration should be 

given to the determination of a firm's dependence on port 

activities, distributional effects on society, and nonmarket impacts 

on the local area. 

Further investigation is needed in this area to find a more 

accurate and reliable computer-based model to measure the "total" 

economic impacts of a port on its community. 
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APPENDIX A 

Port Economic Impact Kit Data 

Exhibit A.l. Port Indusry Cargo Inputs 

LOGS 

1986 1987 
Total Cargo Tons        69,762 175,387 
Revenue Tons/Cargo Ton      1.00 1.00 
% Vessels Bunkering         0% 0% 
%  Inland Transportation       0% 0% 

LUMBER 

1986     1987 
Total Cargo Tons 46,509 98,798 
Revenue Tons/Cargo Ton 1.00 1.00 
% Vessels Bunkering 0% 0% 
%  Inland Transportation 0% 0% 

Source: Port of Newport 
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Exhibit A.2. Port Related User Inputs 

Employment 
by Industry 

Industry Sectors 1986 1987 

Lumber + Wood Products 110 77 
Furniture + Fixture 0 0 
Stone, Clay and Glass 0 0 
Primary Metals 0 0 
Fabricated Metal 0 0 
Machinery, exc Elect. 0 0 
Elect/Electronic Equipment 0 0 
Motor Vehicles 0 0 
Non-Auto Trans Equipment 0 0 
Instruments 0 0 
Misc. Manuf. Indust. 0 0 
Food Products 0 0 
Tobacco Manufactures 0 0 
Textiles 0 0 
Apparel 0 0 
Paper 0 0 
Printing and Publishing 0 0 
Chemicals 0 0 
Petroleum Refining 0 0 
Rubber and Plastic 0 . 0 
Leather Products 0 0 
Mining 0 0 
Construction 0 0 
Trans., Comm., Publ.Util. 0 0 
Finance, Insur., Real State 0 0 
Retail Trade 0 0 
Wholesale Trade 0 0 
Services 0 0 
Agricul .Serv., Forest.,. Fish 0 0 
Agriculture (Farm) 0 0 
Federal Government 0 0 
State and Local Government 0 0 

TOTAL 110 77 

Sources: Phone survey, Port of Newport. 
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Exhibit A.3. Port Capital Spending (1986 & 1987) 

%  Local Labor Construction    100% 

PROJECT COSTS ($) 
Port Caoital Pro.iects 1986 
Paving/Gravel 33,500 
Buildings 4,770 
Piers 34,750 
Dredging 20,000 
Equipment 
Land-Fill 
Land Purchases 
Total 93,020 

%  Local Labor Construction    100% 

PROJECT COSTS ($1 
Port Caoital Pro.iects 1987 
Paving/Gravel 19,078.08 
Buildings 4,180.00 
Piers 4,453.09 
Dredging 10,710.00 
Equipment 5,507.60 
Land-Fill 0.00 
Land Purchases 0.00 
Total 43,928.77 

Source: Port of Newport. 
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Exhibit A.4. County and City Economic Inputs 

Total Lincoln County Personal Income (1986) 

$  463,910,000 

Source: BEA 

Lincoln County Earnings and Employment (1986) 

BEA Industry 

Agriculture (Farm) 
Agr. Svcs., Fores., Fish 
Mining 
Construction 
Manuf. Non-Durable Goods 
Manuf. Durables Goods 
Trans., Comm., Publ.Utls. 
Wholesale Trade 
Retail Trade 
Finan.,Insur., Real Est. 
Services 
Federal Government 
State & Local Government 

Total 

Source: BEA, 1988 

Earnings ($000) Employment 

$  4,308 372 
23,998 2,437 
1,767 81 

17,411 876 
28,605 1,145 
15,687 722 
12,348 539 
3,467 197 

41,173 4,121 
6,776 1,151 
54,522 4,973 
8,867 474 
46,074 2.568 

264,823 

General 
Tax Revenue. 

1986 $ 14,759,475.00 

1987 $ 15,980,651.47 

Intergovernmental 
Revenue 

$ 7,465,754.00 

$ 7,885,979.61 

Source:  Lincoln County Treasurer,  BEA. 

Covered Worhers Residing in Lincoln County 

93% 

Source: Bureau of Census, 
State Employment Division, Newport. 

19,659 
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APPENDIX B 

Fisheries Economic Assessment Models Data 

Exhibit B.l. Sample of Data Needed (RECFISH) 
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Exhibit B.3. Sample of Data Needed (FEAM) 
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Exhibit B.4.  Input/output Coefficient Matrix (FEAM) 

Oregon - Newport   (Lincoln County) 
Direct Indirect Induced 

Veesel  Variable Expenses   i 
Vessel  * Engine  Replacenent          •..1461* 9.06449 «. e66M 
Gear  Replaceeent                                     9.27564 A. 93760 9.14620 
Fuel   4 Lubricants                                  9.29899 9.93329 9. 13239 
Food  » Supplies                                       •.29769 9.92349 9.19360 
Ice  * Bait                                                    9.22699 9.92369 9.13179 
Dues  » Fees                                                 9.42869 9.13939 9.49110 
Transportation                                          9.28749 9.94939 9.13839 
Miscellaneous                                            9.63199 9.98438 9.21330 
Crew  Shares                                                 9.36389 9.03939 9.91289 

Vessel  Fixed  Expenses 
Insurance 
Moorage 
Interest  Expenses 
Depreciation 
Licensing 
Ml seellaneous 

•.63339 
•.33339 
•.36499 
A    »■*-■*-*'*■ 
VI* HWIWWWI 

•.28239 
•.63199 

9. 97279 
9.96199 
9. 97219 
9.99909 
9.09229 
9.98439 

9. 19339 
9.29960 
9. 14029 
9. 0e990 
9. 12340 
9.21390 

Operat i ng   Income •.36389 9.93939 9.91289 

Oregon - Newport    (Lincoln County) 
Direct Indirect Induced 

Processor Variable Expense*   i 
Raw  Product   Cost                                      •.99999 9.99990 9.99999 
Direct  Processing  Labor                    9.36389 9.93939 9.91280 
Other  Variable  -  Packaging             9.93769 9.99379 9.92749 
Other Variable Expenses                   •.93769 9.99379 9.•2740 
Fish  Taxes                                                    •.28239 0.99229 9.12349 
Bad   Deet   Expense*                                   •.99999 9.99999 •. 090*0 

Processor  Fixed  Expenses        I 
Adam  Salaries •.36389 8.93939 9. •1280 
Maintenance   *  Repair* •.47899 •.93119 9.93629 
Utilities «.46879 9.12279 9.13940 
Telephone •.8*719 9.91979 9.99739 
Insurance 9.66669 9.97279 •.19330 
Taxes «.28239 9.9*229 9.12349 
Supplies •. 2*788 8.92340 •. 19380 
Miscellaneous •.63199 9.98439 9.21390 
Interest   Expense •.36499 9.07210 0.14920 

Operating   Income 0.36389 0. 93939 0.91280 


