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GLOSSARY OF METHODOLOGY TERMS

CENTRALITY INDEX

CONEX

CIRCUMPLEX

CONSTRUCT VALIDITY

CYLINDREX

DUPLEX

Indicates how central a given point isin a configuration of n points whose
centroid is zero (see chapter 1). Points which have alot in common with
other points will tend to have smaller distances from the remainingn - 1
points and, consequently, they will appear more centrally located in the
hypersphere. The centrality index can be viewed as the nonmetric
analogue of the communaity notion in linear analysis.

The conex and the cylindrex are common organizations when
dimensionality higher than two is required to account for the structure of
the data. The conex is two or more stacked pie-shaped disks whose
circumferences decrease from the base to the top resembling a cone whose
base is wide and peak is narrow. The cylindrex is a structure that
resembles aroll of paper towels standing upright. Both have three
organizing characteristics: (a) a polarizing facet that establishesin which
direction apoint liesfrom an origin ' (b) a modulating facet that
corresponds to the distance of the point from the origin; and (c) an axis
along which these radexes are stacked.

A circular ordering of points that is more complex than asimplex. It isa
set of points doubly ordered in the real plane which define the comers of a
convex, rectilinear polygon (in the limit a curvilinearly bounded areq),
such that each point is carried back upon itself when the boundary is
traversed in a given direction. Circles and ellipses are special cases of
circumplexes. The circumplex requires convexity, i.e., if an arbitrary
point is placed within the enclosed area, a straight line can always be
drawn from it to every comer of the polygon without intersecting any
boundary line. The n- 1 distances from each of the n comers of the
circumplex follow a definite gradient which can be used to identify
matrices (distances increase to a certain mode, then decrease when the
points are taken in order around the circuit) (see Lingoes and Borg 1979:
127-148).

The fit between measure and construct.
See CONEX
A specia case of amultiplex. Each facet corresponds to one of the
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ECOLOGICAL FALLACY

EXTERNAL VALIDITY
HY PERPLANE

HY PERSPACE

HY PERSPHERE

HISTORY

mutually orthogona directions. The facet for location [within the village
or beyond the village] in the KIP items K11A-K16B, for example, can
yield aduplex. See multiplex.

Attributing to Sample B the results from Sample A (see
"Specification Error").

Relative validity or the generalizability of a causal inference.

Euclidian space--an infinite space--can be defined without a
coordinate system (as defined by Euclid). Throughout this
analysis a coordinate-free approach using distance is employed.
"Regions' in a hyperplane, hyperspace. or hypersphere are
determined by distancesin 2 or more dimensions. To each point x,
there exists a set of pointsy; (j=1.,...,) such that f(x;, y;) is constant
for all j. The points y; constitute an equivalence hyperplane to .
The value of the hyperplaneisf(x;, y;). All items Jj that are
mapped into y; constitute an equivalence class for | mapped into
X;. For example, if f isa Euclidian distance function in three
dimensions, then each sphere with midpoint x; is an equivalence
hyperplane to x;. UBSPACES A subspace
that consists of boundariesis a boundary hyperplane. At a
boundary the order relation between some f(x;, y;) and f(x;, y;')
isindeterminate. The boundary is identified by the pointsyj and
yj', on which f presents an indeterminate order relation given x, in
the boundary. For example, if f isa Euclidian distance function in
three dimensions, then a plane perpendicular to the line connecting
yiand y;" and intersecting this line at the midpoint is a boundary
hyperplane.

Responses conditioned by historical context in which some event
affects avillage, or a group of villages, but not al, or in which
responses of several respondents are dependent or

interdependent rather than independent from one another--this

INTERNAL VALIDITY
ITEM RELIABILITY

last is a specia form of autocorrelation often referred to as
Galton's Problem in the anthropological literature.

The absolute vaidity of an inference.

The proportion of variance in a measure due to the "true”
construct-
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MULTIPLEX

NONRESPONSE
PANEL

RADEX

REACTIVITY

A family of regional forms (many shapes) induced by a Cartesian
coordinate system. Facets may be continuous, finite, qualitative
(nominal), or ordered (ranked). Among the distribution ("sharing")
variables (K1 1A-KI 613) the facets distinguish location [within or
outside the village], direction [donor or recipient], extensiveness
[ordered from "sdlf” to "kinsperson, friends, elders'], and
frequency [ordered from "never" to "regular].

Differential subject loss.

A sample of respondents selected at random from a larger

sample of personsinitialy interviewed in a"pretest” or

"posttest.” Panel respondents are reinterviewed in subsequent
research waves.

Appears as a combination of smplexes and circumplexes, that is. it
appears as rings around a center so that each item belongs simultaneously
to asmplex and a circumplex where the simplex is not a substructure of
the circumplex. The radex, unlike the circumplex and the simplex, cannot
be defined entirely by itsformal properties. It requires a substantively
meaningful central point.

A reactive response is a subjective response (see "Test
Artifacts”).

REGRESSION AS A THREAT TO VALIDITY IN PANEL RESPONSES

RELIABILITY

Statistical regression poses many threats, such as when respondents
respond to high ranks on ordinal questions in one wave of research (t;)
and lower ranks on the same questions in a subsequent wave or research
(t2): contrariwise, persons who respond to lower ranks during the first
wave respond to higher ranks in a subsequent wave, Regression of this
type, a statistical phenomenon, is not easly attributed to any known
factor, but regression is always to the population mean of agroup and is
always athreat to internal validity in a pretest-posttest design. The factors
which account for regression or pretest and posttest measures on the same
items by the same respondents (panel members) are not obvious, or
"intuitive" (Cook and Campbell 1979: 53).

Measures of whether persons give similar answers to similar
guestions on the same interview, on different interviews, to
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different interviewers, and so forth.
RELIABILITY, ITEM See "Item Rdliability."

RELIABILITY, OVER-TIME ,,
Over-time reliability - rrzs,/rs. The reliability coefficient is an
estimate of the reliability of rs free of the effects of tempora
instability.

SIMPLEX A simple unidimensional scale based on the contiguity principle that says
items with similar structures should be fitted close together. The smplex
can be seen in the coefficient matrix, or amatrix of distances, aswell as
in an SSA-| configuration. At the lowest level of point organization is an
array of points orderable on thered line, i.e., x<x (i=1,2,...,n-1; j>i), for
an arbitrary set of numbers satisfying the inequalities. Upon measuring
the distances among the ordered set of points, the data matrix of
coefficients, P, can be permuted by column and by row such that its
elements will satisfy the condition: #i.- pij+i, and pi,+ pjj,, i.€., the
coefficients within each row and column will decrease toward the main
diagonal. The simplex is often referred to as a simple Guttman scale.

SPECIFICATION ERROR Attributing to A the responses of B without any measure to
connect A and B. Also known as the "ecological falacy."

STABILITY The true stability of avariable over timeis derived from an
estimate of the reliability of the measure, r,, ,free of the effects of
temporal instability.

rr
1223
r
13

See Stationariness

STATIONARINESS s13
over-time stationariness or stability — rs/rrs

STATISTICAL CONCLUSION VALIDITY
The probabilistic basis of an inference.

TEST ARTIFACTS Instrument reactivity wherein initial interviews bias responses to
reinterviews of the same items by the same respondents. Test
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artifacts are "reactive."
TEST EFFECT An effect of pretesting and posttesting the same person with the

instrument in which the pretest conditions the posttest response. Test
effect isalso known asa"Test Artifact,” athreat to validity.

VALIDITY See "Construct Validity," "External Validity," "Interna
Validity," and "Statistical Conclusion Validity."
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PART ONE:
INTRODUCTION AND PROJECT OVERVIEW



CHAPTER
INTRODUCTION

The Exxon Vadez foundered on Bligh Reef, just outside the Valdez Arm of Prince William Sound,
on March 24, 1989. That accident, which spilled nearly 11 million gallons of North Slope crude ail in and
around Prince William Sound, affected the biological, abiological, and social environments of a large area
in south central Alaska. Coincidentally, when the accident occurred, my research associates and | were
completing a third wave of research begun in 1987 among 31 villages in coastal Alaska; our goa was to

determine the consequences from oil-related activities on village economies and societies. *

The spill site was located about 300 miles northeast of Kodiak City and 160 miles northeast of Old
Harbor on Kodiak Idand in an area beyond the periphery of our sample. These two Kodiak Idand
communities were the sole villages among the 31 in the original study whose traditional territories were
affected by the vast dick and blobs of ail that spread southwest along the Kenai Peninsula and Kodiak
Idand by currents and wind, then northeast up Cook Inlet toward Anchorage by currents and tides. Oil
began washing up on Kodiak Idand beaches on April 17, about 3 weeks after the spill. In the winter of
1988, we had conducted 68 interviews in the two Kodiak Idand villages. We had conducted another 30
interviews among panel members (sample respondents who had been interviewed initialy in the winter of

1988) immediately prior to the spill.

1The research results appear in Social Indicators Study of Alaskan Coastal Villages |. Key
Informant Summaries, Volumes | and 2 (HRAF 1992), Socia Indicators Study of Alaska Coastal Villages
11. Research Methodology: Design, Sampling, Reliability, and Validity) (Jorgensen 1993), Social Indicatois
Study of Alaskan Coastal Villages|1Il. Analysis (Jorgensen 1994). The research is referred to as the “first
phase” of the Socia Indicators study throughout this volume, and the reports are referenced as SIS |, 11, and
[l.
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Five months after the spill, we returned to the Kaodiak Idand villages, but we also expanded our
research to eight other villages directly affected by the cil.? In the late summer of 1989, about the time that
the Exxon Corporation and VECO, their principal cleanup contractor, were closing down their cleanup
operations for the year, our teams began interviewing in 10 villages in the oiled area and 2 villages outside
the oiled area. Between the late summer of 1989 and the early winter of 1991, we made two more research
trips to the affected villages. In the course of these three research trips, we interviewed 1,216 respondents,
724 with questionnaires and 394 with protocols. Some persons were interviewed and reinterviewed (panel
members). We aso interviewed public officials--appointed and elected--and other public people in the
villages, such as school principals, leaders of civic organizations, and the like. The results of those

interviews are incorporated in SIS1V.

I A SUMMARY OF FINDINGS

IA. Findings on Household Economics

The Exxon Valdez oil spill set off a brief boom-bust cycle that affected employment, income, and
commercial activities.

The boom occasioned immediate increases in prices for commodities, rents, and services. Some of
the services were preempted by the needs of the cleanup operation.

Jobs were logt, particularly in commercial-fishing-related occupations,
Jobs were gained in cleanup activities.

Significantly more jobs were lost in the private sector than the public sector between 1989 and
1991.

2- The methodol ogies employed and research design that was followed in conducting this research and the
ethnographic summaries of each village in our sample in the oiled area appear in Social Indicators Study of
Alaskan Coastal Villages V. Postspill Key Informant Summaries Parts | and 2 (HRAF 1993) and Social
Indicators Study of Alaskan Coastal Villages V. Research Methodology. Design, Sampling, Reliability, and
Validity (Exxon Valdez Spill Sample, 1988-1992) (Jorgensen 1994). These reports are referenced as SIS 1V and
V.
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Native incomes were more positively affected than non-Native incomes, mainly because Native
incomes were so low prior to the spill.

Private-sector employment was affected by market forces (sustained low prices for salmon) and
by the curtailment of cleanup activities.

Some public-sector activities and programs related to the spill continued into 1991, providing
employment for spill-area residents.

The stability of unearned income in spill-area househol ds markedly increased between 1989 and
1991, reflecting the increasing importance of welfare and other government transfers in spill-area
villages.

Non-Native incomes were negatively correlated while Native incomes were postively
correlated with spill-related employment.

Average incomes of panel households decreased between 1989 and 1991, and average incomes of
persons interviewed in 1991 (posttest samples) were lower than those of persons interviewed in
1989 (pretest samples).

Spill-cleanup employment provided increases in the incomes of many Native households, but
those increases did not provide income parity with non-Native households. On average, Native
household incomes were half those of non-Native household incomes in 1989 and 60 percent of those
incomes in 1991: $26,700 to $54,000 (1989) and $29,600 to $48,600 (1991).

Income fluctuation between 1989 and 1991 was sufficient to cause some persons interviewed in
1989 to relocate.

Of al occupations, commercial fishermen fared worst, economically, following the spill.

Commercial fishermen who fared best among al commercia fishermen were few in number
relative to all commercia fishermen in the spill area. The most successful fishermen after the spill had
the greatest incomes either from fishing long distances from the spill area or chartering their boats to
Exxon/VECO in cleanup operations.

Between 1989 and 1991, cognitive assessments of household economic conditions were altered
from "better off" to "worse off" than they were 5 years earlier, and affective attitudes were altered from
"satisfied" to "unsatisfied” and "somewhat satisfied” by persons whose incomes dwindled but whose
minimum income needs remained high.

Unresolved is the relation between the spill and the plunge of prices in the commercial-fishing
industry in 1990 and thereafter.
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Salmon stocks increased in amost al Alaskan waters from 1990 through 1993, but the salmon and
herring stocks in Prince William Sound decreased in 1992 and 1993. Those stocks may well have been
affected by protracted consequences of the oil spill, further affecting commercial-fishing-related businesses
in that area.

[.B.  Findings Pertaining to Subsistence Activities and Attitudes About the Environment
Following the Spill

Kodiak |dand Subsistence Before and After the Spill:

Marked differences occurred in the resource extraction behavior of Natives and non-Natives
following the spill: non-Natives extracted more resources and more non-Natives gained 75 percent of the
proteins in their diets from wild food after the spill than before the spill. Natives extracted fewer resources
and fewer Natives extracted awide variety of wild resources after the spill than before the spill

Six times as many Kodiak Natives gained 75 percent of their diets from wild resources before the
spill than did so in 1990, and three times as many gained 75 percent of their diets from wild resources than
did so in 1991, 22 months after the spill.

A greater proportion of Kodiak Natives sought to extract a wide variety of wild resources before the
spill than sought to do so between the spill event and the winter of 1991.

Two times as many Kodiak non-Natives gained 75 percent of their diets from wild resources in
1990 following the spill than did so prior to the spill.

A greater proportion of Kodiak non-Natives sought to extract a wide variety of wild resources in
1990 than sought to do so prior to the spill. In 1991, no Kodiak non-Natives sought to extract a wide variety
of wild resources.

Vigiting with friends and relatives at their homes throughout the week increased significantly after
the spill for Natives and non-Natives, while eating meals as a guest at a relative's or friend's house in the
year following the spill decreased significantly for Natives but increased for non-Natives. The significanceis
in the ateration of practices of both, particularly the reduction of meals eaten by Natives as guests.

Findingsin the Entire Spill Area Following the Spill:

Cognitive Attitudes About Resour ce M anagement and K nowledge:

In 1989 and 1991, Natives and non-Natives differed significantly on 79 percent of al questions
ng who should manage resources, who would manage resources better, who knows more about the
environment and the consequences of oil-related activities for the environment.
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The Exxon Valdez spill atered Native and non-Native opinions about who should exercise regulatory
authority over Alaskas wildlife, doing so in opposite directions. In 1989, Natives and non-Natives, both by
ratios of about 7:3, thought that government agencies (Federal and State [Alaska Department of Fish and
Game, or ADF&G]) should manage commodity resources and large land mammals. In 1991, Natives by
ratios of about 7:3 thought that "Natives' or some combination of Natives and government agencies should
manage commodity resources and large land mammals. In 1991, 75 percent of non-Natives thought that the
ADF&G should manage, and 8 percent thought the Federal Government should manage. Among
non-Natives, the Federal Government was the big loser. Among Natives, the loser was the ADF&G. It is
likely that the expropriation from ADF& G by the Federal Government of regulatory authority over big game
hunting exercised more influence in changing opinions about resource management than did the spill. These
findings are replicated for the questions about "who would manage better."

The longer persons resided in the spill area following the spill, the more they thought that the spill's
consequences were deleterious, and the less apt they were to think that the Federal Government and the
Exxon Corporation had exercised none or few of the resources within their powers to mitigate the spill's
consequences.

Natives were significantly less likely than non-Natives to think that spills smilar to the Exxon Vadez
will recur frequently. Natives thought the Exxon spill was unique, non-Natives did not.

Prior to and following the spill in 1999, majorities of non-Natives thought that they, or persons in their
communities, frequently influenced ADF&G policies. In 1991, magjorities thought they rarely, if ever,
influenced ADF& G palicies.

Large majorities of Natives in 1989 and 1991 thought they, or persons in their communities, never
or rarely influenced ADF& G policies

Natives know much more about the variety of speciesin local habitats and know much more about
the abiological features of the environment than do non-Natives

With the exceptions of six animals that have commodity value (halibut, cod, and four species of
salmon) and three resources that have sport hunting value or value as condiments (moose, "other mammals,”
and "berries") fewer than 35 percent of non-Native respondents could identify any other species or group of
related species among 77 they were asked to identify. Native respondents identified all 77.

The shorter the duration of a non-Native's residence in the village in which he/she was interviewed,
the more likely it was that the respondent answered questions about (1) the sufficiency/availability of
resources, (2) Whether those resources can be managed, (3) who should manage those resources, and (4)
who or what agency provides the most able management of those resources.
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Non-Natives and Natives define the environment and resources within the environment very differently.
Commodity valuation takes precedence in the former, whereas instrumental use and cultural and
spiritual valuation take precedence in the latter.

Subsistence Activities After the Spill:

Immediately after the spill and continuing into early 1990, non-Natives increased their harvests and
uses of wild resources Natives decreased their harvests and relied upon preserved foods harvested before
the spill.

By the winter of 1991, non-Natives had reduced their harvests and the amounts of wild foods that
they ate. Natives had begun to resume more fully their harvesting activities. The proportions of wild foods
in their diets remained below the proportionsin 1989.

The frequency with which food, equipment, and cash were shared (distributed) between relatives
and friends within the village, and the extent with which persons assisted others within their villages
increased for both Natives and non-Natives between 1989 and 1991.

The frequency with which resources and cash were shared between members of households residing
in different villages, and the extent to which labor assistance was provided between persons in different
villages, increased markedly for Natives and non-Natives between 1989 and 1991.

The subsistence activities of non-Natives are fewer than those of Natives, fewer non-Natives engage in
them, and the items that are extracted and prepared are principally consumed by the extractor and his/her
family. Although non-Natives engage in the sharing of food on occasion, it is not an expected, protracted
activity that occurs daily and increases as exigencies dictate, although sharing activities increased markedly
with the exigencies caused by the oil spill. Among non-Natives, there appears to be regularity in the sharing
of cash with persons in distant communities, but that activity is best explained as remittance of portions of
earnings home from an earner residing in Alaska part time. The subsistence activities of Natives are
organized as a mode of production, and are integrated with the peripheral positions Natives occupy in the
market to extract, prepare, and distribute resources. The sharing of resources, labor, and even cash among
Natives, the frequency with which they visit with friends and relatives, serve as hosts and guests at meals
with friends and relatives, and assist others in the community with labor, and the ideas and ethics they
espouse about personal behavior, community obligations, and the environment are collectively,
guantitatively, and qualitatively--in the sense of organization of behaviors and sentiments--different from
non-Native subsistence activities

The majority of the findings are multivariate and require extended analysis. They are discoveries, but
discoveries not simply conveyed by percents or ratios, asthe "finding" immediately above may suggest.
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I.C. Findings Pertaining to Social Organization, Ethics, and Political Activities

Kodiak Island Social Organization and Political Activities Before and After the Spill:
Although the findings that follow can stand alone as significant, understanding of the importance of
each will benefit from acquaintance with the narrative that appears in Chapter 11 and from the
multivariate analyses that appear in Chapter 12

Native households fluctuate in size and organization, and the ideas and sentiments that
accompany household membership and participation are communitarian. The organizations of
non-Native households are predominantly conjugal pairs or nuclear families, fluctuate very little, and
the ideas and sentiments that accompany membership and participation in them are individualistic.

Native households are larger, on average, than non-Native households (but membership of
Native households fluctuate as exigencies demand).

Natives more frequently visit friends and relatives in the village, and they eat more meals as
guests in the homes of friends and relatives than do non-Natives

Natives think that persons acquire skills so that they can use them for themselves, their
households, and wider networks of kinspersons and friends. Non-Natives think that personal
attainment is accomplished for personal ends and that benefits from those skills should accrue to the
person who possesses the skills and to his/her immediate family.

Natives tend to think that the environment, of features within it, are endowed with spirits or
have special significance that transcends any commodity values that features of the environment
might also possess. Non-Natives tend to cognize the environment as areas of beauty, yet focus on
the significance of the resources in the environment as commodities (fish, oil, gas, lumber,
sightseeing, hunting).

Natives frequently profess a Christian faith and frequently attend Christian services.
Non-Natives less frequently profess a religious faith or attend religious services.

Natives more frequently hold some political position--elected or appointed--than do non-Natives

Prior to the spill, the proportion of Natives who correctly identified several political issues was
larger than non-Natives.

Following the spill, the proportions of both Natives and non-Natives who correctly identified
several political issues increased markedly.

Prior to the spill, a greater proportion of Natives than non-Natives attended public meetings
(during the month prior to being interviewed).
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Following the spill, the proportions of Natives and non-Natives who attended public meetings in
the month prior to being interviewed increased markedly.

Prior to the spill, much larger proportions of Natives than non-Natives reported voting in local and
Statewide elections.

Following the spill, greater proportions of non-Natives than Natives exercised their franchise in
city and State elections.

Following the spill, alarger proportion of non-Natives than Natives thought that there were "many”
disputes between fishermen as a consequence of the spill.

Following the spill, a larger proportion of non-Natives used socia services than had used them
prior to the spill.

Following the spill, Natives ate fewer meals as guests in the homes of friends and relatives than was
the case prior to the spill, but visiting as guests in the houses of friends and relatives increased.

Following the spill, married non-Natives less often had their spouses or families with them in
Alaskathan did the married respondents prior to the spill

Following the spill, non-Natives more often restricted the distribution of the resources that they
harvested to themselves or their household members than did non-Natives prior to the spill

Following the spill, there were large increases over prespill proportions in the percentages of non-
Natives who frequently visited with friends and relatives throughout the week.

Social Organization and Palitical Activities in the Entire Spill Area After the Spill: There are
few findings in the postspill research waves for the entire spill area that are at variance from the postspill
findings for the Kodiak Island sample aone. One unexpected finding in the entire spill area is that larger
Proportions of non-Native than Native households had four or more members. The postspill data suggest
that the spill, coupled with depressed prices for fish, selected for larger households (but not necessarily
larger families) The evidence suggests that non-Native households in the Summer of 1989 and winter of
1991 less frequently comprised persons related by kinship than was the case prior to the spill (interpolating
from first-phase and prespill Kodiak Iland data). Panel data are particularly important in accounting for
household dynamics in the research waves following the spill.

In 1991, the proportion of non-Natives who expressed clear expectations for household
membership and behavior was dightly less than the proportion who expressed clear expectations
immediately following the spill.
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In 1989, amajority of Native panel respondents reported that they had clear expectations for
household membership and behavior. In 1991, an even larger mgority of these same respondents
reported that they had no set rules or expectations.

The exigencies created by the spill affected Natives and non-Natives in many ways. Natives
retreated to, or reaffirmed Native ethics, ideas, and practices. Non-Natives, for the most part, altered some
of their practices, abeit temporarily, while hewing to principles about household organization, personal
responsibility, and the like, that characterize non-Natives throughout all research waves.

1. SOME BACKGROUND ABOUT WHO WE STUDIED AND HOW WE DID IT

Validity was a central concern in the Social Indicators research. In the first phase of the research,
in quest of valid results, we created a complex system of multiple samples and panels and multiple
instruments. The validation methodology for the study's first phase required 4 years for completion. The

spill-area study was constrained by money and time to 2 years.

In response to the foundering of the Exxon Valdez, we created a "Solomon Four Group" sampling

design with embedded panels to study the spill-affected villages. The design is all approximation of the
design we implemented for the first phase of the research. On Kodiak Idand, we added Karluk along with
the origina villages there, and we aso added villages from the three oiled areas that had not been
represented in the first phase of the study: Cook Inlet, Prince William

Sound, and the Alaska Peninsula. The design requires a pretest sample (Summer 1989), a posttest

sample (Winter 1991), and panels. The panels comprise respondents initially interviewed as members

of the pretest samples during the research conducted following the spill in the late summer of 1989

(AQI = AOSIS Questionnaire Instrument, KIP = Key Informant Protocol, AOSIS - Alaska OCS

Socia Indicators System) and then reinterviewed in 199 1. The design is actually more complex than

that because some panel respondents were reinterviewed in 1990 and 1991, othersin 1991 alone.

The pretest design aso included respondents from the Aleutian-Pribilof 1dands and Bristol Bay
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villages (commercial-fishing areas that, we speculated, may have suffered secondary effects from the

spill). They were included because we thought it was important to be able to compare villages that

were not oiled with villages that were. We also did not know how far the oil would spread and

guessed that if it made its way into Bristol Bay, it would do so through False Pass in the Aleutians--

the Aleutian Pribilof village we selected as a "control" village.

Figure 1-1 is a simplified summary of the Solomon Four Group design as applied to the spill-

area research. Ofthe 724 AQI interviews, 158 were reinterviews of panel members. And of the 384

KIP interviews, 72 were reinterviews of panel members.

IF
QUESTIONNAIRE SAMPLES (AQID) PROTOCOL SAMPLES (KIP)
YEAR Kodiak 1 Exxon Spill Spill-Area Kodiak 2 Kodiak 1 Exxon Spill Kodiak 2
Panel Prepost Panel Panel Panel Prepost Panel
1991W 18NV 159N + 95N 27N 2N 100N 72N
T i T T ] Posttest 1
T I T 1 T T
T Posttest 1&2 1 T
1 T 1 T
1989S T 300N + T 1 216N i
T 50N (1988) aapia s | Pretest
SPILL 1 Pretest 1&2 I
3/89 1 T
18NV 14N
1989W 1 1
1 T
50N 16N
1988W Pretest o Pretest

FIGURE 1-1. SOCIAL INDICATORS SAMPLING DESIGN (SIMPLIFIED), QUESTIONNAIRE
AND PROTOCOL INSTRUMENTS, EXXON VALDEZ SPILL-AREA, 1988-1991
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The initial interviews are divided into pretest and posttest samples, with pretest respondents being
interviewed during one research wave and posttest respondents being interviewed one or two years later.
The three AQI panels (see Fig. 1 - 1) are kept separate in some of the analyses that follow, but they adso are
merged into a single pand of 140 respondents in other analyses. One small Kodiak Idand panel comprising
respondents from Kodiak City and Old Harbor respondents is the sole panel for which measures of prespill

(two waves) and postspill (two-waves) responses are available (1988, 1989W, 1989S, 1991)

One group of initia interviews was administered in the winter of 1988 (1 year prior to the spill) to
50 Kodiak Idand respondents in the origina "pretest” sample, that is, the pretest sample in the first phase

of research. These data are important to the prespill- postspill analysis for Kodiak Island.

The AQI sample households in each sample village were drawn at random from a list of all
occupied households in that village. The individua respondents (R) who represent each household were
selected by objective stratification criteria in the study design (over 18 years of age, alternating male and

femalein each successve interview).

The KIP pretest is a 72 percent random sample drawn from the AQI pretest sample, and the KIP
posttest sample is a 63 percent random sample drawn from the AQI posttest sample. The AQI and KIP

samples are drawn at random from the AQI and KIP pretest samples,

Theoretical Contrasts and the Sample Village: There are occasions in the analysis that follows to

refer to contrasting village types by which some comparisons are made. These contrasts were much more
important in the first phase of the research than in the spill-area research. We created many contrasts for

the first-phase research, but few were so important as the contrast
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between Native and Non-Native respondents. This contrast is based on race/ethnicity, and not villages. The

reader should be aware of the meanings of one contrast that is used in one or two placesin the analysis.

To determine whether infrastructure, private- and public-sector business activities, services, and
population size accounted for differences in responses to social and economic changes, we created a set of
subsamples we named Hub and Periphery. Hub villages have considerable infrastructure for business,
transportation, and services and for public- and private-sector economic activity, and they occupy a central
economic place within a geographic area that comprises severa periphery villages. Periphery villages have
limited infrastructure, limited private sectors and public sectors, and small populations within a geographic

area whose economy is dominated by a hub.

We also divided the total sample oil-related activities into Test and Control subsamples to evauate
the affects of oil-related activities on village economies and societies. All of the villages in the spill area are
Test villages, i.e., they were dl oiled, so the contrast had little relevance within the study, although the
first-phase research, concluded in 1990, provides many Control villages for contrasts. Test villages are
located close to areas in which some or al of the following occur or are expected to occur: oil-lease-area
sales, transportation lanes, potential reserves, proven reserves, pipelines, onshore Supply bases, nearshore
staging areas, or airports servicing offshore activities

Commercia-fishing and fishing-related businesses are important in almost every village in the spill
area. Yet two of the largest villages, Valdez and Kenai, and one small village, Tyonek, do not gain 60
percent of their total incomes from commercia fishing. On occasion, theoretical contrasts are made
between Comifish villages (villages that receive 60% or more of total income from commercia fishing) and

Noncom Fish villages (villages that receive less than 40% of their total
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incomes from commercial-fishing-related businesses). Whether or not villages received more than 60
percent or less than 5 percent of their incomes from commercial-fishing-related businesses, the oil spill
affected dl fishing in the spill areain one way or ancther, severely disrupting commercial harvests as well

as subsistence harvests.

Paradoxically, a few fishermen in Valdez, and this may also be true elsewhere, benefited from the
spill both by getting record catches and by receiving compensation payments from Exxon for fish that either
were not caught or could not be caught. The paradox is not that some fishermen's catches were large and
that they were also compensated by Exxon, but that the fishermen were based in Valdez, Alyeskas
onloading transportation terminal, the site from which the Exxon Vadez embarked. The spill occurred
immediately outside Prince William Sound. Many Prince William Sound fishing areas were not affected by
the spill, whereas the areas fished by Cordova fishermen were affected By al accounts, the villages that
benefited most from the oil industry--Vadez and Kenai (in that order)--also benefited most from the spill
and from commercid fishing in 1989 (see Edward Robbins chapter on Vadez and Lynn Robbins' chapter

on Kena in SIS1V).

Table 1-1 is the sampling frame for the spill study. In selecting villages for the sample, we sought
to overrepresent the small Native villages relative to the Native population of the spill area because our
evidence from the first phase of the Social Indicators project demonstrated that Natives were much more
dependent for subsistence on the harvests of naturally occurring resources than were non-Natives. We also
sought to represent large villages that had mixed bases (such as Vadez and Kenai, which possessed
oil-related businesses, tourism, commercial-fishing-related businesses, and robust public sectors), and large

villages whose economics were predominantly based on commercia-fishing-related business.
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Table 1-1

SAMPLING FRAME BY REGIONS, VILLAGES, AND
COMMUNITY CHARACTERISTICS, 1988-1991

REGION VILLAGE POP CHARACTERISTICS
PRESPILL [ub:Periphery Mixed. Native® Commfish: Noncom
Kodiak Kodiak 6070 | Hub Mizxed Comm Fish

Old Harbor 360 | Periphery Native Comm Fish
POSTSPILL
Alcutians False Pass® 85 | Periphery Native Comm Fish
Bristol Bay Ekwok” 120 | Periphery Native Comm Fish
{Alaska Peninsula) Chignik 120 | Periphery Native Comm Fish
Kodiak Kodiak 6650 | Hub Mixed Comm Fish
Old Harbor 324 | Periphery Native Comm Fish
Karluk® 80 | Periphery Native Comm Fish
Cook Inlet Kenai 6500 | Hub Mixed Noncom Iish
Tyouch 1O0 | Periphery Native Noncom Fish
Prince Witliam Seldovia 535 | Periphery Mixed Noncom Fish
Sound Valdez 3300 | Hub Mixed Noncom Fish®
Tatitick® 105 | Pertphery Native Comm Fish
Cordova-Fyak 2580 | Periphery Mixed Comm Fish

The Mived: Native contrast suggests that Nalive respondents are over-represented inasmuch as seven sample villages are classified
as Native and five villages are classified as Alived. In fact, the AMfived villages are so large in comparison with Naive villages, and the
proportions of non-Natives are so great in these villages that random sampling of househelds produced the tollowing proportions of
Native and non-Native respondents in the pretest and posttest sumples:

Race/Ethnicity of Respondents

Sumple Alasks Native Non-Native
Pretest (1988-1989) (V350 30.2% 69 8%
Posttest (1990-1991) (N216) 31.4% 68.6"%

Respondents in the three villages marked by a single asterisk were interviewed in 1989 following the spill. but not subsequently

Karfuk respondents were interviewed in the F900 and 1991 posttest waves. but not previously,

scetor dominate the local cconomy. The former accounts {or about 6 percent and the latter tor about 69 pereent of total income.
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As is evident, the three criteria on which we based our theoretical contrasts (see SIS IV: 46-55)
vary independently al Periphery villages are not also Native, the economies of all Hub villages are not
predominantly based on Commercial Fishing, and so forth. Although the differences may not be apparent
to the reader who has never been in Alaska, a village such as Vadez, whose population of about 3,300 to
4,300 fluctuates widely each summer and from year to year, gives the first impression of a minimetropolis
rather than a small village. It is rich with infrastructure, services, and activities one would not find, or
expect to find, in atown of comparable size in, for example, Utah or lowa. Classifying Vadez, and itstiny
neighbor Tatitlek, as "villages' complies with Alaska convention, while our theoretical and ethnic contrasts

mark the differences between them.

During the winter of 1988, every house in Kodiak City and Old Harbor was mapped. Occupied
house, were distinguished from unoccupied houses, and the occupied houses comprised the sampling
universe for each village. Each occupied house was assigned a number (consecutively), and the sample for
each village was sdlected at random We sought a 5-percent sample of Kaodiak households (pretest and
posttest combined) and a 25-percent sample of Old Harbor (pretest and posttest combined). If the Kodiak
City population had been represented by a sample reflecting its absolute proportion of the total population
for the 31 villages in the first phase of the study, Kodiak City responses would have swamped the responses
from the other 30 villages: 70 percent of the villages had less than one-twelfth, 24 percent less than
one-third, and 6 percent less than one-half as many households as Kodiak City. That is, Kodiak City's
weight would influence the statistical comparisons in such a way as to blur the distinctions we sought to
test. We chose to represent the largest villages with 5- to 7.5-percent samples and the smaller villages with

15- to 25-percent samples
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When we initiated the spill-area research, we sought to increase the proportion of households
sampled in both Native and Mixed villages. The smallest Native villages are sampled at 55-percent
to 83-percent proportions of households: the smaller the village, the greater the proportion. We
sought 9-percent to 10-percent samples in the largest villages, 11 percent to 12 percent in the next
largest, and 20 percent in the third-largest villages. The same procedurc used in the first-phase
research to select households at random was followed in the spill area--households were mapped and
numbered in each village, and occupied houses were selected from a table of random numbers. An
adult member of each household was interviewed (alternating men and women respondents from
household to household) We sought proportions that would not prevent us from making the
theoretical contrasts deemed most important to the inquiry. Table 1-2 lists the total households in
sample villages and the proportions sampled in each village.

Table 1-2

SAMPLING FRAME FOR EXXON VALDEZ SPILL RESEARCH; PROPORTIONS OF
HOUSEHOLDS BY VILLAGE IN PRETEST AND POSTTEST SAMPLES, 1988-1991

Total Proportion Pretest Posttest
Village Households No. Households No. Houscholds
Yillage Houscholds Interviewed Interviewed Interviewed
Ialse Pass 21 48 [0
Fhwok 30 57 17
Kodiak 1662 10 40° 125
O1d Harbor 80 40 10 22
Karluk 20 85 17
Chigmk 30 77 15 8
Kenal 16235 8 92 35
Tyvonek 40 58 () 8
seldovia 133 21 16 12
Valder, 825 12 69 26
Cordova 645 11 52 20
Tatitlek 20 54 14

* These households are the enty ones that were interviewed in 1988 (prespill and pretest). All others were interviewed for the first time

in the summer of 1989
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The AQI and KIP: Questionnaire and Protocol |nstruments. Questionnaires, because they are

forced-choice instruments, are fraught with problems that threaten their validity. To avert threats to vaidity
posed by questionnaires, we incorporated data from sources other than the questionnaire into our research.
Mogt important among the instruments we developed is a protocol--an open-ended device to guide
guestions--with which to interview villagers. We devel oped a second protocol, alist of questions actualy, to

ask persons who occupied key positions within the village

Casual observations and chance discussions, too, the stuff of "participant-observation" methods in
ethnographic research, were parts of our multimethod, multidata-set research design. As our spill-area
research progressed from mid- 1989 through early 1991, we followed the procedure we had established in
the first phase and tested after each research wave to determine whether the questions we were asking
provided reliable and valid responses. Responses to the AQI and KIP questions were tallied as variables,
and the variables were tested to determine whether some or al of them produced significant differences

when we contrasted them by subsamples of the population.

As we proceed with the analysis below, it will be noted that we test (1) whether the responsesin the
pretest are smilar or different from responses in the posttest and (2) if the responses in the panels are
similar or different between research waves. If the respondents in the two samples are the same persons, as
in the panels, the second-wave responses may be "reactive,” or subjective, responses. Reactive responses

arereferred to as "artifacts of testing,” or "test effects.”

In our pretest- post test sampling design, posttest respondents were selected without replacement of
pretest respondents into the universe from which posttest respondents were selected. But if we are to

compare pretest and posttest and attribute to the pretest results obtained from the posttest, the attribution is
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error.” It is a threat to validity whether responses are similar between the two, suggesting no change, or
different between the two, suggesting change. Either way we commit the fallacy of specifying that the
posttest sample was similar to the pretest sample at the time the pretest respondents were interviewed, and
that the pretest respondents are similar to the posttest respondents at the time the posttest respondents were
interviewed That is specification error. There is no direct measure of the pretest or the posttest respondents

at the same two pointsin time.

We sought to overcome the threats to vaidity posed by specification error by embedding panelsin
our pretest-posttest design Panels alow us to reduce the threat to validity posed by specification error
(attributing to the pretest the responses of the posttest and vice versa when pretest and posttest are unrelated
samples). The pretest and posttest samples alow us to check threats to validity within panels front

"history," "regression," and testing effect.?

A Summary of the crucial features of the design

Differences between pretest and posttest samples suggested whether and what kind of changes occurred
in the origina 10 villages between the period immediately following the spill in 1989 and 22 months after
the spill in 1991. Because the posttest sample was drawn without replacement of the pretest sample into the
sampling universe, conclusions about change based on comparisons of pretest and posttest samples suffer

from the threat to validity of specification error (ecological fallacy).

3 History are responses conditioned by historical context in which some event affects a village, or a group of
villages, but not all, or in which responses of several respondents are dependent or interdependent rather than
independent from one another. Regression as meant here is a statistical phenomenon that poses many threats, such
as when respondents respond to high ranks on ordinal questions in one wave of research (t;); and lower ranks on
the same questions in a subsequent wave or research (t,); contrariwise, persons who respond to lower ranks dining
the first wave respond to higher ranks in a subsequent wave.

Postspill Analysis- Page 20



To avert the threat posed by specification error, we require panels so that we can test for stability
and change. We have embedded panels in the research design that are composed of subsamples of
respondents drawn from the pretest samples. After they are initially interviewed as pretest respondents,

panel respondents are reinterviewed in subsequent research wave.

Differences over time as detected between pretest and posttest responses, and between waves of
panel responses, are clues to change. Sociad indicators should be sensitive to change, while also

demonstrating stability (stationariness) and reliability.

When we prepared to enter the field in the summer of 1989 following the oil spill, the AQI was
bereft of questions that would effect information we considered to be critical to an accurate assessment on
the consequences of the oil spill for traditional practices and beliefs. The inherent flexibility of the protocol
and the many issues about which we were uncertain and for which we had no questions prompted us to
introduce in the protocol many new topics about the oil spill, traditional customs and bdliefs, politica
knowledge and practices, and household economics. The protocol proved to be a versatile instrument in our
research design, sufficiently flexible to incorporate new versions of questions that had to be dropped from
the questionnaire in the first phase of the research because of problems in their construct vaidity (among
other threats to validity). It was also sufficiently flexible to accommodate new topics addressed to the
consequences of the Exxon Valdez oil spill

1. FITTING THE EXXONVALDEZ SPILL SAMPLE WITH THE ORIGINAL
RESEARCH DESIGN

In 1988, as part of the pretest research in our origina sample design, we administered AQI

interviews to 40 residents of Kodiak City and KIP interviews to 13 of those same persons (selected
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at random from the 40). Kodiak City's population is predominantly non-Native. We aso administered AQI
interviews to 10 residents of Old Harbor and KIP interviews to 3 of those same persons. Old Harbor's

population is predominately Native. The economies of both villages are based on commercial fishing.

During the winter of 1989, immediately prior to the spill, we created a panel from the pretest
respondents that initially had been interviewed in 1988. We reinterviewed 23 of those same AQI
respondents, 18 in Kodiak City (a 45% random sample of the pretest sample) and 5 in Old Harbor (a 50%
random sample of the pretest sample), with the AOSIS questionnaire in part to determine whether changes

had occurred in the year since they were first interviewed.

In 1999, our research design also required that we draw a 30- to 33-percent sample from the AQI
sample and administer protocols to them. The rationale was to gain greater depth of knowledge than is
possible from a forced-choice instrument, and aso to provide an interinstrument, intrarespondent reliability
test. In 1989, we sought all 16 origina KIP respondents but were able to locate only 14 of them. One lesson
we were quick to learn from our attempts to locate every KIP respondent one year after initidly interviewing
them, a lesson we learned again in 1990 when we attempted to reinterview every person in our AQI panel
who had been interviewed in 1988 and 1989, is that commercial-fishing villages near and below the Alaska
Peninsula experience high rates of turnover of short-term residents. We aso learned about the seasondl
migration of some long-term residents who move from Anchorage, or from Segttle, or from even more
distant places, to Kodiak, Cordova, Kenai, Chignik, and other commercial-fishing villages at the onset of the

commercial-fishing season, only to move out at the season's end.
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We learned, then, about population instability (not to be confused with item stationariness) from
our attemptsto reinterview panel respondents. But we aso began to learn about population stability: panels,
unintentionally of course, select for the most stable persons in pretest and posttest samples. They select for
persons who are employed, or who are elderly and unemployed Natives, who have resided in villages for a

decade or more, and who participate in village affairs.

The initiad interviews and reinterviews using the AQI and the KIP provide evidence to evauate
stationariness as well as change before the spill (see SISV 1994). Two subsequent waves of reinterviews
among the 18 AQI panel respondents provide evidence to evauate factors of village, household, and
individua life that were not influenced by the spill, and factors that were influenced by the spill. We were
able to reinterview only four of the original KIP sample after the spill (during the summer of 1989 and the
winter of 1991). The protocol was longer, required more thought, and almost always stimulated discussions
between the interviewer and the person interviewed. As a consequence, the research team was reluctant to
ask al 14 persons who responded to the protocol in February and early March of 1989, to respond to our

questions again in August or September of 1989.

The Kodiak Idand sample was not sufficient to analyze the consequences of the spill for the entire
affected area. Neither Prince William Sound nor Cook Inlet villages were represented in the earlier research
waves. When MMSS studies personnel designed the request for proposal (RFP) to create two socia indicator
systems, it was known that oil reserves were meager in the OCS area south and east of the Kenai Peninsula.
Leasing activity was not anticipated, at least not in the foreseeable future. So, MMS attention turned to the

areas north and west of the Gulf of Alaska, with the exceptions of the Kodiak and Aleutian idands,
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The Exxon Vadez spill was the largest oil spill accident in Alaska, nearly 11 million gallons. It was
not the first such accident, nor has it been the last. The several smaller spills that preceded it did not require
massive efforts to control and were not nearly so disruptive to normal village affairs. The MM S sought to
respond quickly to the spill. The socia and economic studies section in Anchorage requested funds from the
Washington, D.C., office to gather information on the subsistence-extraction, social, economic, and political
conseguences of the spill. Within hours, however, postspill politics, economics, and legal strategies became
intertwined in such a way as to reduce the likelihood that the research could be conducted, even if funds

were made available.

The intertwining was not so tight as to thwart all efforts to collect information about the

consequences of the spill.

Residents of the affected villages voiced strong opinions about the complicity and ineffectiveness of
State and Federa Government, about the responsibilities of Exxon and the Alyeska consortium, and about
the consequences of the ail for the environment and for their livelihoods. Given the strength of the criticisms
that were leveled by residents in the spill area, it was not assumed that researchers operating under Federal
contract would be welcome in some of the affected villages

Attorneys for the Native regional nonprofit corporation for Prince William Sound desired to control

all information that might be collected from Natives whose villages belonged to the regiona corporation

The closing of commercial fisheries by the Commercia Fisheries Division of the ADF& G, coupled
with scientific reports disseminated among villagers by the Subsistence Division of the ADF&G that the
fish normally harvested were not toxic, created hostile criticism of State practices and the knowledge

possessed by State regulators
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. Budget constraints at MM S made a quick response impossible.

. And the regulatory authority exercised by the Office of Management of the Budget reduced the
likelihood of a quick commencement of the research, even if funds could be located. Five months elapsed

between the spill and the onset of data collection in the spill-affected area.

By the time funding had been secured and the emergency research had been approved, it was
reported to us that the attorneys representing the Native villages in Prince William Sound would not allow
us to conduct research in member villages without their approval. We sought, but were not accorded
approval to study four small, Native villages in the spill area which were members of the Prince William
Sound non-profit corporation (Tatitlek, Chenega, English Bay, Port Graham). No explanation was offered
for the failure to grant approval to study the villages, although it was averred by employees of the regional

corporation that villagers were wearied by researchers and other interlopersin their villages

Although some of the small, Native villages in the Prince William Sound region were not available
for interviewing, the larger villages were open to us. Unaware of Prince William Sound's attorneys' rules,

one of our researchers conducted interviews in Tatitlek in 1989. °> Our study met no

*The MMS science research budget is set 1 or 2 years prior to any given research season. Identifying sources of
funds for emergency, research was the problem within MM S. No funds were available, so they had to be made
available from unused funds in ongoing research projects. From the outside looking in, it appeared asif MMS
budgetary policy for emergency research was based on the "rob Peter to pay Paul” principle. The second problem
was posed by the Office of Management and Budget's (OMB’s) authority to regul ate the Paperwork Reduction Act.
The oMB had to approve the questionnaire and protocol to be used in the inquiry, inasmuch as more than nine
respondents were to be asked the same questions and also had to approve the total amount of time that could be
spent administering the research instruments.

*Asan interesting aside, It was claimed that Natives were wearied by questions from reporters and
researchers, and that they were overwhelmed by spill-cleanup workers We did not meet inordinate reluctance or
resistance in interviewing Natives in Tatitlek or elsewhere in the spill a ea. » 1990 and subsequently, attorneys for
the Prince William Sound Native regional nonprofit corporation sought copies of all of our datafor all research
waves in all villages, apparently to be used in their litigation against Exxon and other parties responsible for
damages incurred by

lAAntiniiAd
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resistance in the Cook Inlet, Kodiak Idand, and Alaska Peninsula regions, athough some persons in Vadez
declined to be interviewed. We studied the large villages whose populations are predominantly non-Native, and

severa small villages whose populations are predominantly Native in those regionsin 1989, 1990, and 1991.

In the spill area, unlike the villages in the first phase of this research in which Natives dominated, the
total population is overwhelmingly non-Native. The large villages of Kodiak City (6,650), Kenai (6,500), Valdez
(3,300), Cordova (2,580), Seward (2,500), Homer (4,300), and Soldotna (3,700) are dominated by non-Natives
who, in turn, dominate commerce in the hinterland. Although tiny relative to Anchorage, Fairbanks, or Juneau,
these "large" villages serve as metropolises to surrounding communities. The Native villages, such as Tatitlek
(105), Chenega (80), Tyonek (160), Chignik (120), and Karluk (80), are so small and so underdeveloped as to
serve as hinterland to Kodiak City, Kenai, Valdez, et a. The inability to study some of the Native-dominated
villages in Prince William Sound has required that our analysis of Native and non-Native differences be

based on race/ethnicity alone, and not also on village types as we had done in the first-phase research.

Cordova is the sole large village in our sample that is not classified as Hub. Whereas Cordova has
awell-developed infrastructure and services, it is an end point in transportation services. It does not serve

as an economic, transportation, and service hub to outlying communities. Indeed, because

(continued)

Native villages and villagers. It appears that legal strategies designed to control information were closer to the truth
in accounting for why our research team was not granted permission to enter Prince William Sound Native villages
than was the suggestion that Natives were being protected at then own behest from redundant questions and
tiresome questioners. Indeed, when our emergency research funding was exhausted in the early fall of 1989, we
were invited by village officials to study English Bay and Port Graham in the Prince William Sound area. They
expressed no reluctance to be studied. Unfortunately, we could not comply.
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Cordova is dependent on transportation and goods from Anchorage and Vadez, and because it is not a
transportation hub, it exercised less control of, and enjoyed less access to transportation during the
spill-cleanup operation, than did the Hub communities in the spill area. As a consequence, the community
sustained some consequences from cleanup operations that were less obviousin other villages.

V. THE ANALYSIS

The list of findings does short shrift to the complexity of economic, socia, and ideational responses
that were consequences of the spill, and that were themselves made more complex by large and rapid
changes in the international fish market, the dow decline of Alaska's oil industry, and the expropriation of
regulatory authority from the State of Alaska by the Federal Government over the failure of the State to
comply with rural subsistence rights granted by the Alaska National Interest Lands Conservation Act

(ANILCA, 1980).

There were many more losers than winners as consequences of the Exxon Vadez oil spill, athough
the cleanup visited economic windfalls on many residents of the spill area. In the context of high inflation,
reduced services, and an atered environment in which some commercid fishermen could not fish and many
subsistence harvesters would not harvest, sorting out the consequences is an invitation to engage in
considerable anadysis. In Part Two, we address the economic consequences of the spill for Natives and
non-Natives, commercia fishermen and persons who do not fish commercialy, and for public sector

responses.

In Part Three, attention is turned to analyzing the similarities and demonstrating the differences in
subsistence activities that were occasioned by the oil spill. Some of the results of the analysis, such as the

basic differences between the Native subsistence mode of production and the
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subsistence activities engaged in by non-Native residents of rural Alaska, prove to be as distinct as the
differences between trading junk bonds on Wall Street and returning empty Coke bottles to collect the

deposits made on them.

Evidence is adduced that accounts for differences in how Natives and non-Natives cognized the
environments in which they, lived and earned their livelihoods and how the spill affected those
understandings. The great majority of non-Native adults residing in spill-area villages are smilar to the
great majority of non-Native adults elsewhere in Alaska. They were not born there and have resided there
relatively short periods of time--many fewer than half have resided there for 10 years. They have migrated
to Alaska for work, and they will leave when their businesses fail or they lose their jobs. Should they ride it
out to retirement age, they usually relocate in the lower 48 or from wherever else they came. Thisistrue for
public servants, commercia fishermen, judges, missionaries, physicians, fishing guides, and the employees

at Alyeskas loading docks.

Not being of the place, some resource in the environment that can be converted to a commodity,
such as ail or fish, or some areas in the larger environment that by their bounty and beauty can sustain
guides for sportsmen and guides for tourists, usually provide the Sources of non-Native incomes, their jobs.
When non-Natives are asked about the environment, they most frequently discuss it in commodity terms,

although esthetic attributes are also attributed. Livelihood, however, comes first.

Natives are very instrumental, and they talk about the environment's resources--what they harvest,
when they harvest them, whether they are abundant or scarce. They talk about the behavior of animals and
the attributes, particularly the dangerous attributes, of ice. But when they talk of the environment, they

speak of it asif they are apart of it. They seldom speak of it as a challenge. They
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atribute significance to it for itself That significance may or may not be spiritual, but it is definitely

cultural--afamily of ideas that are widely shared among Natives.

The ideas about the environment are loosely tied to ideas about work and ideas about sharing the
products of one's work. And these, in turn, are connected to the practices of harvesting, distributing, and

consuming resources, sharing labor, and even sharing cash as exigencies suggest

There is a considerable effort to analyze, as briefly as possible, the subsistence activities of' Natives
and non-Natives, the nature of each prior to the spill, and the manner in which each was used to

accommodate to the spill's effects

The basically individudistic thrust of non-Native subsistence activities--supplemental, an overlay
for fulltime gainfully employed persons--makes a marked contrast with the basically communitarian thrust

of Native subsistence activities.

In Part Four, we turn our attention to social organization, ethical principles, political activities,
recognition of disputes and conflicts within villages, and uses of community services. In these final three
chapters, we draw together some of the topics that were analyzed separately in the first two parts--features
of the economy and consegquences to economic relations from the spill, aspects of subsistence activities, and
the organization of subsistence before and after the spill. Here, the interest is in analyzing the ways in which
economic relations and subsistence organization prior to the spill were related to the manner in which
Natives and non-Natives, prior to the spill, were organized socially; how and in what ways they engaged in
local politics, whether they were cognizant of disputes and conflicts within their communities, whether they
used socia services available to them in their villages and regions, and the fits between their practices and
the ethical principles they espoused. We also address, of course, whether following the spill economic,

subsistence, socid, and
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political practices changed, whether the uses of social services, interpersona disputes, and economic
conflicts increased, and whether ideas and ethical principles changed. We explain the relations that obtain
among those phenomena and the manner in which the spill affected those relations. Thus, we employ our
multimethod, multidata set, multivariate analyses to account for the consequences of the spill among

respondents in 10 villages located in the area affected by the ail.

The analysis in Part Four yields the ineluctable conclusion that severa ideational features
characteristically distinguish Natives from non-Natives, including rules for household dynamics, principles
of ethical responsibility for attainment of skills and successes, ethica ideas about the environment, and
ethics of persona cooperation. The corollaries in socia practices of these ideational items include gender
distinctions and other behaviors commonly employed in enculturating children, the dynamics and sizes of
household compositions, the kinds and amounts of sharing practices in which persons engage, the amounts
of visiting in which they engage in the village and in more distant villages, and the kinds and amounts of
subsistence activities in which people engage. We demonstrate that Natives and non-Natives are organized
differently on these key social features-—-ideas, sentiments, and acts-and that these organizations, one
"Western" and the other "Communitarian,” disposed non-Natives and Natives to respond differently to the

oil spill on severa related indicators

Upon correlating features of education, personal health, occupation, employment, income, and
subsistence activities with these socia practices and ideational features, we account for some stable features
in both populations, as well as changes wrought by the spill. We also account for changes caused by the

spill in political activities, political participation, and the use of social services
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And--however momentary and exigency dependent--changes among the espousal of certain rules and

principles about how persons should behave.

Part Four is pertinent for severa reasons, not the least of which is to dissemble the empirically
warranted assertions of an anthropologist made in the spring of 1994 in deposition and in a report prepared
for the Exxon Corporation to the Anchorage Federal District Court pursuant to claims brought by a
consortium of Native villages as plaintiffs against the Exxon Corporation. The anthropologist, whose own
research was conducted among African societies in the 1950's, testified that there is nothing distinctive about
Alaska Native "culture." He argued that in Alaska, there is only one culture, and that is "American.” Native
and non-Native residents of rural Alaska, in his view, share membership in the working class of American
culture. The only differences between the two are "ethnic markers,” and those differences are trivia, not

exceptiona.

In deciding against the plaintiffs, the U, S. District Judge found that "Native culture" had not been
affected by the spill, even though the spill was a disaster of major proportions. He asserted, without
definition or evidence, that culture is "deeply embedded in the mind and heart" and cannot be changed by

catastrophe. This assertion isirrelevant to the responses of Natives and non-Natives following the spill.

Our analysis demonstrates how features that anthropologists normally define as cultural--economy,
subsistence economy, socia organization, political activities, religious activities, and the like--changed
following the spill, as measured by the responses of Native and non-Native informants. The dtatistical
analysis demonstrates the significant differences between Native and non-Native responses and the
persistence of the structures--the cultures--that account for the differences in the responses between Natives

and non-Natives
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V. THE FORMAT FOR THE EXPOSITION

The analysis is complex, in part because we have various measures of various samples at two
points in time prior to the spill and three points in time following the spill. Every sample was not studied
during every one of the five research waves. | repesat that among all of the villages that were oiled by the
Exxon Vadez spill, only the Kodiak Iland villages of Kodiak City and Old Harbor were included in the
first phase of our Socia Indicators research, so these are the only villages in the spill area for which we
have prespill data. We lean on the prespill data from Kodiak Iland to set the stage for each of the three

parts of the analysis.

Each of the three parts begins with a chapter that introduces the theoretical issues that are pertinent
to the genera topic being addressed, and a so to the contentions that have grown in regard to those issues as
a consequence of the Exxon Vadez spill. Two chapters are required to address the theoretical issues and
contentions about subsistence in Part Three. The chapters in each section that provide theoretical rationale
(and hypotheses, and contentions) are followed first by chapters devoted to Kodiak 1dand data. We analyze
the Kodiak Idand data first because we have prespill measures from 1988 and 1989 (immediately prior to
the spill), as well as measures from the summer of 1989 and the winters of 1990 and 1991. The respondents
in one of the Kodiak Idand panel were interviewed during each of the five research waves. Thus, Kodiak
Idand provides measures that facilitate some inferences about the likely causes of postspill responses
elsewhere in the spill area beyond Kodiak Island. The final chaptersin Parts Two, Three, and Four address
the entire sample in the spill area that was first studied 5 months after the spill, then studied again in the

winter of 1991.

Because so many of the findings in the Kodiak Idand samples are complemented by nearly
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least have the suspicion that you already have read what you currently are reading. In fact, you have not.
Mogt likely you are reading a generaization for the entire spill area that is similar, perhaps identical, to a

generaization that also holds for Kodiak Island (the chapter you just finished).

Among the most interesting discoveries in this longitudina study are that responses following the
spill were so similar throughout the spill area (from the Alaska Peninsula and Kodiak Island to Cordova).
Structural features, such as the contribution made by commercial-fishing-related enterprises to the total
economy, or whether a village is a Hub or Periphery to a Hub, certainly distinguish between postspill
responses on some items, but the ethnicity of respondents is a much more powerful predictor of responses

than any of the theoretical contrasts by which we classified villages.

The Kodiak Idand samples, then, yield prespill data that allow us to understand changes wrought
by the spill, as well as stability among social phenomena that changed little before and after the spill. The
postspill data from the larger spill area most often yield empirical generalizations similar to those postspill
generaizations for Kodiak Iland. Because the sample is complex, and because it is important to distinguish
among those samples and between the research waves in order to avert threats to validity, the anaysis is

comnlex and comnlate
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PARTTWO:
ON HOUSEHOLD ECONOMICS AND THE EXXON VALDEZ SPILL




CHAPTER 2
CONTENTIONSABOUT THE SPILL'SEFFECTSON ALASKA'SECONOMY

I THE SPILL AS"ECONOMIC WINDFALL"

I.A. Introduction

One contention in Alaskais that the Exxon Valdez oil spill was an economic windfall for residents
of the spill area. One month after the spill an article appeared in the Kodiak Daily Mirror (April 20,
1989:1) that proclaimed the infusion of cash from the spill cleanup as the biggest boom since the onset of
construction of the trans-Alaska oil pipeline. The reference is to the period from the mid-1970's through the
mid-1980's following the enactment of the Alaska Native Claims Settlement Act of 1971 (ANCSA) during
which the pipeline was constructed from its origin at Prudhoe Bay on the Beaufort Sea (Arctic Ocean) to its
terminus a Valdez in Prince William Sound and in which oil prices had their heyday (peaking at nearly $27

per barrel in 1993). Many similar articles about the salubrious effects of the spill appeared in the press.

Seldom are disasters referred to as stimulating "booms." Whether the disaster is born of a natural
cause, such as an earthquake or a hurricane, or a"normal accident,” such as the foundering of an oil tanker,
the disaster requires large outlays of capital, including labor, to restore the affected areas, businesses,
infra-structures, and persons to conditions approximating their conditions prior to the disaster. Restoration

cannot resurrect dead puffins, deer, sedls, or subsurface organisms, but oil-

5Charles Perrow, 1984, in Normal Accidents, defines normal accidents, such as the foundering of the Exxon Valdez
the meltdown at Chernobyl, the leaking of radioactivity at Three Mile Island. and the accident at Union Carbide's Bhophal
chemical plant, as normal consequences of combinations of unanticipated system failuresin complex technologies.
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tars can be cleaned from the hulls of boats, engines, and nets, rocks can be scoured, and tar can be removed

from the feathers of sea birds.

Evidently the spill-cleanup operation was perceived as a "boom™ because of the degp recession into
which Alaskas economy had plunged in 1985. The Alaskan economy has been characterized by boom-bust
cycles since its early engagement in the fur trade, followed by whaling, a couple of gold rushes, and a
second run on furs, and now ail. If we search for stability in Alaska's economy during the past half-century,
we must look to the public sector. Since the 1940's, the presence of the US military and other public-sector
infrastructure and services have provided some stability while also developing crucial parts of the
infrastructure that allowed the oil boom to occur (roads, ports, airports, communications systems, and

myriad services).

Between 1977 and 1986, the proportional contribution of oil and gas to Alaskas State product
increased from 9.8 percent to 33.3 percent and direct employment in the oil and gas sector increased from
4,570 to 8,510 (Safir 1989a9). During that same period, employment in State and local government,
benefiting from the growth of oil revenues, increased from 22,730 jobs to 38,380 jobs. In 1986, 85 percent

of State revenues were derived from ail.

Alaska's Economy for 3 Years Prior_to the Spill: The great bust in Alaskas boom-bust oil

economy commenced in 1985 as oil prices began their plunge to one-third of their 1983 prices. As Safir

(19890:12) notes in February of 1989:

For the past three years about all Alaskans have heard or read about is the oil price and its
effects. sharp declines in royalty income and consumer confidence, unemployment lines,
and hard times. Likening the oil price plunge to an earthquake, the media repesatedly have
recounted the mass destruction caused by the trembler. They've made it sound as though
the only businesses in the state doing well are the one-way moving van rentals and those
researching the migratory habits of the ANWR caribou.
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With the multiplier in free-fal, businesses pinned to it began to wither and disappear. Although
crude oil production increased by over 4 percent, in 1986 and 1987 there were nearly three times more
bankruptcy cases in Alaska than in the other 10 major oil producing states (American Petroleum Institute,
November 14, 1988). Tax revenues were down by 6 percent and per capita personal income by 1 percent. In
February of 1989, 1 month prior to the spill, Safir (1989b: 12) was concerned about the effect of further
reduction of the military presence in Alaska, which at that time expended $1.6 billion per year in Alaska and
had 31,000 military personnel stationed there (one-seventh of the State's employment). It was estimated that

about 16,000 dependents of military personnel also held jobsin Alaska.

Between 1986 and 1989, the average price of houses dropped about 22 percent (from $135,000 to
$105,000), personal bankruptcies increased by 29 percent (from 699 to 1,035 annually--3,623 for the
period), and business bankruptcies decreased by 54 percent (from 334 to 153 annually--991 for the period)
(White 1990:C-1). The creation of new jobs stopped abruptly in 1986, when losses in employment of about
5 percent were registered. Losses of another 5 percent were registered in 1987, followed by a .5-percent
increase in 1988 and a 3.7-percent increase in 1989 (Alaska Department of Labor 1990). By 1987,
residents were evacuating Anchorage at a rate of approximately 2,000 per month, and this trend continued

through 1988.

When the Exxon Vadez foundered, the bust was 3 years old. The worst consequences for
businesses as measured by bankruptcies, and employment as measured by job losses, were experienced at
the front end of the bust. Personal bankruptcies increased over alonger period, we aver, because the public
sector, as is its nature, was sower to respond to the bust than the private sector. So as a consequence of

public-sector spending, personal as well asinstitutional, job and
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income loss for many small businesses was relatively dow, stretching over alonger period in the bust cycle.

But was the spill "the biggest boom to the Alaska economy since the onset of construction of the
trans-Alaska oil pipeline'? At first blush, the effects of the spill in so fragile an economy were indeed
dramatic. The private sector of the Alaskan economy is dependent on the extraction of naturally occurring
resources, renewable and nonrenewable, Loss of market share or plunges in prices of ail, gas, or fish have
immediate repercussions for the State. One year after the spill, Bill White (1990:C1-2) wrote in his Alaska
Economic Report "It's unlikely the [Alaska] economy will bolt forward as it did in the 1970s with the $9
billion trans-Alaska oil pipeline construction, or in the early 1980s, when the state spent tens of billions of

dollarsin ail revenue"

White thought the Alaska recession may well have been over by February of 1990. He attributed
the short-term rebound of 1989 to the oil spill which, due to the rapid creation of State government jobs and
oil-spill-cleanup hiring, accounted for "nearly haf the growth statewide"’ (1989 employment in Alaska
increased 3.7% over 1988 levels). White did not attribute what he perceived to be Alaskas recovery from
its deep recession to the spill and the cleanup. He merely thought that the recession (the bust) had bottomed
out and recognized that the spill created some short-term employment for an economy in the doldrums.
White counted on military (Federal) spending and an increase in oil prices to sustain the recovery (White

1990~C2). He predicted further recession if il prices remained low and public sector jobs withered.

7 The “nearly half" to which White refers are the 45 percent of new jobs attributable to the spill. Of these, 30
percent were the private-sector cleanup jobs, 15 percent were created by the State for oil cleanup.
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I.B. Contentionsfrom the Private Sector of Economic Benefits from the Spill

In May of 1991, dightly over 2 years after the spill, Otto Harrison, Director of Exxon
Corporation's Alaska operations, summed up past consequences and predicted future effects of the spill.
Harrison announced that the spill had a positive economic effect on the State and forecasted that there
would be no long-term damage to the environment (Dubrowski 1991:B1-B2).2 He reported that by mid-
1991 Exxon had spent "well-over $2-billion on the cleanup. Families [had] won damages, local people were

paid to clean up the mess, and industry was now [mid-1991] returning to normal” (Dumbrowski 1991:B2).

Harrison claimed that Alaska's commercial-fishing industry experienced only a minimal financia
disruption. He recognized that the spill had affected the industry in 1989, but he added that Exxon hired
1,400 boats, most of them owned or operated by local fishermen, for the cleanup, thereby providing income
for commercial fishermen. According to Mr. Harrison, the herring catch the year following the spill (1990)
was the largest on record, while the salmon industry also had rebounded. He claimed, therefore, that ". . .
the fishing industry seems to be coming back.... [and that] oil spills are not long-term economic disasters”

(Dumbrowski 1991:B2).

Some evidence from 1989, the principal cleanup period, and 1990, a period of more modest
cleanup activity, supports the "windfal" clam. In Kodiak City, Valdez, and Kenai during the 6 months
following the spill, Exxon and VECO purchased supplies and leased equipment from local businesses and

hired many persons from those communities and other communitiesin the spill area.

8Accoiding to Jerry Dumbrowski of Reuters News Agency, as reported in the Toronto Globe and Mail, Thursday
May 9, 1991 (see “Exxon says crude spill windfall for Alaska," pp. B1-B2), Mr. Harrison, the coordinator of the cleanup,
claimed "The state of Alaska has been impacted, but it's all been good." Soon thereafter, an Exxon spokesman (unnamed)
said Mr. Harrison was referring only to the economic repercussions of the spill.
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Persons resident in those communities who were hired for cleanup work returned to their villages in the late
fall of 1989 and spent large portions of their earnings. As a consequence of Exxon/VECO purchases and
increased consumer spending from cleanup-related earnings, sales-tax revenues in these communities were
up from the previous year (Endter-Wada et al. SIS IV 1993:681; E. Robbins SIS IV 1993:93-97, L.

Robbins SIS IV 1993:508-509).

Edward Robbins (SIS 1V 1993:93), our key investigator in Valdez, reports that several residents of
that community earned sufficient funds from cleanup activities to open new businesses, while other
residents were able to use their earnings to relocate and start new lives elsewhere. The key investigator in
Kenai, Lynn Robbins (SIS IV 1993:491) reports that oil-spill incomes alowed a few persons to purchase

land, housing, and other properties in that community.

I THE SPILL ASECONOMIC "WINDFALL" FOR SOME, ECONOMIC DISASTER
FOR OTHERS, AND A FISCAL DRAIN FOR THE PUBLIC SECTOR

The opposite contention, too, is spiced with a dash of hyperbole, but it is not so negative as the
windfall contention is positive: to wit, the spill occasioned an economic disaster for many but not al
businesses and residents of the spill area, while it saddled al public-sector institutions with uncompensated
costs as they perforce responded to the spill and scrambled to assist businesses and persons affected by the
spill. Larry B. Stammler, writing in the Los Angeles Times (Thursday, August 10, 1989:1, 12-14) a few
months after the spill, rather boldly generalized about Alaska as " . a state that has lost its equilibrium.
People who used to make money aren't. Those who used to be on the outs--itinerants and part-time workers-

-are making big bucks. Fishermen who operate from boats have been shut down, while those who string
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In the summer of 1989, our key investigators in al villages with the exception of Vadez, reported
that many, but not al, commercial-fishing boat owners, commercia fishermen, commercial-fish processors,
marine outfitters, real estate agents, and some small-scale tourist and service businesses in the private
sector had been adversely affected by the spill. The differences between the many who were adversely

affected and the few who benefited appear to be structural. Valdez is a specia case.’

The structure proposed here is the relation between the effect (the businesses affected) and the
cause (the consequence of the oil spill on the item that affects the business). Our key investigators in 10
spill-area villages in 1989 and 1991 observed that the businesses adversely affected were (1) remodeling
and construction firms (a loss of income from fishing-related activities precluded investment in remodeling
and building), (2) river guiding and sport-fishing companies (some rivers were closed by the ADF&G to
sport fishing); (3) suppliers of boating and fishing equipment (repairs and new purchases were deferred
because fishermen, guides, and the like had no occasion to use their boats and no money to invest in them),
(4) small-scale commercia fishermen (particularly salmon seiners and herring fishers whose fishing seasons
were terminated by the ADF& G, which feared contamination but which following requests by fishermen’s
associations aso sought to protect the reputation of Alaskan fish on the world market by withdrawing them
from the market); (5) fast-food businesses (revenues fell by 10 to 15% in fish-processng communities

because some processors either

At Valdez, the seat of the il transportation industry for Alaska and the base from which cleanup
operations were directed, most small and relatively large commercia fishermen, fishing outfitters, and related
businesses enjoyed the benefits of the spill. Bligh Reef where the Exxon Vadez foundered is outside the Valdez
Arm of Prince William Sound, so little of the fishing areas frequented by Valdez fishermen were oiled. Severa
Vadez-based fishermen fished and sold their catches, were compensated by Exxon for fish they did not catch,
and chartered their boats for some cleanup activities (see E. Robbins SIS Iv 1993 33-125 for a complete
assessment of the uniqueness of Vadez and the importance of the oil industry in the affairs of the village).

Postspill Analysis- Page 43



were closed or downsized in employees and product volume while owner-operators of the fast-food outlets
had to pay higher wages to replace workers who had secured work in the cleanup); (6) tourism (local tourist
agencies could not locate rooms in which to house tourists because the space had been preempted by
cleanup operations, nor could they acquire seats on scheduled or unscheduled flights for tourists because
seats had been preempted for the cleanup), and (7) rea estate brokers (unable to sell real estate because of
the spill, which exacerbated the conditions caused by the plunge in oil prices, some brokers switched to
selling insurance) (L. Robbins SIS IV 1993:488-491, S, Reynolds (for Cordova) SIS IV 1993:316-369,

Endter-Wadaet al. SISV 1993:676-681).

Rental and room prices and prices for perishables, dry goods, and services were inflated in all large
villages (Vadez, Kenai, Kodiak City, Cordova). Transportation and the delivery of goods to large and
small villages were interrupted. Valdez is a special case. As the center for cleanup-staging activities, this
village of 3,500 attracted nearly 13,000 additional persons in quest of work; or to conduct research; or to
orchestrate government activities; or to issue reports to newspapers, magazines, TV news, radio news, and
the like. Makeshift tent communities of job seekers popped up, and lines formed for work assignments and
for compensation. E. Robbins reports that restaurants struggled to meet demands while landlords were

inundated with requests for rooms.

For Kenai, aone, L. Robbins (SIS IV 1993:488-493) observed that whereas 400 jobs were created
by the spill during 1989, 450 jobs were lost because of the spill, and whereas at least one person in 10
percent of the households he interviewed in 1989 and 1991% obtained employment because of the spill, at

least one person in 12 percent of the households lost employment because of the spill, and whereas 7 percent

“End N - 127 for the KIP pretest(1989) and posttest (1991) samples in Kenai of 1989 and
1991.
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percent lost income because of the spill. Local prices had increased as part of the areawide inflation.
Although some cleanup work continued in 1990 and 1991, by 1990 and continuing through 1991, persons
were added to the welfare rolls in al of the large communities in our spill-area sample (Kenai, Valdez,
Kodiak City, Cordova, Soldotna). Many were job seekers who were stranded in Alaska. L Robbins (SIS IV
1993:493) reports that a record high number of persons in Kenai and Soldotna used local food banks in

1990 and 1991.

On its face, the second contention that the spill's effects on Alaska's economy varied by community
and by economic sector appears more plausible than the firgt, that is, the Exxon Valdez ail spill was an
economic windfal for Alaska, the biggest boom since the construction phase of the pipeline. Similar to
booms common to western North America, the response to the oil spill was characterized by the rapid
inmigration of alarge number of people in quest of riches; socia, job, and residence dislocations of persons
in some of the affected communities; and inflation (see Gold 1978, Jorgensen 1981, Little 1978, Lovejoy
1977). Unlike the gold, uranium, and, most recently, the coal, tar-sands, and oil-shale booms in the
American West, the oil-spill boom lasted but for a few months and sought to restore rather than produce

riches.

It is not a smple matter to specify the economic effects of the spill, because to do so requires that
we exercise explicit controls over the conditions of the economy immediately prior to the spill. It is evident
that the Alaskan economy, which had been driven by oil for nearly two decades, was in a bust cycle,
suffering more than other oil-producing states. In 1999, Alaska enjoyed little manufacturing beyond the
processing of' small proportions of Alaska's fish and lumber harvests (two renewable naturally occurring

resources). The State was (and remains) located long distances from major markets. Alaska's major
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and marketed, for the most part, by firms located outside Alaska, if not outside the United States.
Indeed, in 1989 there were few prospects for an Alaskan economy that could sustain a population
0f 550,000. In a context of decreasing oil revenues (by 1992, they contributed 80% of the State's
revenues, down 5% from 7 years earlier), Alaska's economic analysts looked for help with wary eyes.
They hoped for infusions from the public sector, especially from the Department of Defense, but they
expected that public sources, too, would wither so long as oil prices were low and defense needs
were less pressing.'!

The spill is acknowledged to have accounted for 45 percent of Alaska's job growth in 1989.
The large literature on energy boom towns that sprung up in the western United States in the 1970's
discovered that locals were less frequently hired than nonlocals, seldom gained long-term or
supervisory positions in the boom industry, sustained earnings losses, were beset by inflation, paid
increased taxes for services and iqcal infrastructure required to accommodate the inmigrants, and saw
local shops and grocery stores fold or transfer ownership. Inmigrants, or "boomers," frequently
purchase necessities in cities long distances from boom areas and take their savings with them when
their work is completed (see Gold 1978, Jorgensen 1981, Little 1978, Lovejoy 1977).

Valdez, for example, the center of cleanup operations, swelled from about 3,500 to 16,000
persons during the summer of 1989. We want to know whether locals or nonlocals were hired to
help in the cleanup. We also want to know who among the locals were or were not contracted or
hired for spill cleanup. Why did some locals participate in the cleanup while others did not? How

were benefits distributed? These questions are important to related questions that will be discussed

" In point of fact, whereas the closing of the Cold War portended a reduction of defense forces in Alaska, the
opposite was true. In 1992, the military bases in Anchorage were expanded, military personnel and their families were
relocated there from other stations, and the real estate market in the Anchorage area perked up.
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in later parts of this analysis, such as differences in access to chartering boats to VECO/Exxon, to
cleanup employment, to length of employment between Natives and non-Natives and between persons
in Periphery and in Hub communitiés, and to conflicts over these issues between persons engaged
in commercial-fishing-related businesses. Conflicts, a social consequence of the spill and its cleanup,
require special treatment.

III. CONTENTIONS ABOUT FINANCIAL DAMAGE CAUSED BY THE SPILL
III.A. Contentions from the Public Sector of Damaging Fiscal Consequences from the Spill

By August of 1989, a consortium of mayors representing 22 "oiled" cities along the coast of
Prince William Sound, the Kenai Peninsula, Kodiak Island, and the Alaska Peninsula commissioned
a study of the economic, social, and psychological impacts of the Exxon Valdez spill (Request for
Proposals, City of Kodiak 1989). The mayors formed an "Oiled Mayors" subcommittee of the
Alaska Conference of Mayors when they learned that there were discrepancies in Exxon's treatment
of communities. Following the spill, Exxon began dealing with communities on an individual basis,
creating differences in the sizes of grants and reimbursement contracts and differences in the number
of boats chartered and the number of persons hired for beach cleanup.

The mayors contended that (1) land and facilities were covered with oil; (2) city coffers were
being drained and the labor-time of city employees was being spent on the cleanup; (3) cities were
losing tax revenues from property, fish, and income; (4) cities suffered increased costs from social
service programs and from increased unemployment; and (5) cities were being forced to divert
resources from normal tasks to spill-related tasks, and the diversion would have long-term effects.

Impacts Assessment, Inc., a San Diego research firm, was contracted by the Oiled Mayors

to conduct the inquiry. This firm interviewed officials in the 22 "oiled" villages, issued a mail survey
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among private businesses among all villages in the spill area (50% of 1,400 businesses responded) and
interviewed persons in 596 households in 11 "oiled" and 2 oil-free villages during the spring of 1990.
The final report was published in November of 1990 (Impacts Assessment, Inc. 1990).

In assessing the financial consequences to local governments, the researchers reported that
cities expended more funds for spill-related tasks than the amounts for which they were reimbursed
by Exxon Corporation. Fiscal impacts from the oil spill continued to occur throughout the fall of
1990 (at the time the report appeared) and were predicted "to continue for several years" (Impact
Assessment, Inc. 1990:xvi).

Private businesses, according to Impacts Assessment (1990:xvii-xviii), participated at
relatively high rates in the spill cleanup. Among the business persons who responded to the survey,
38 percent participated in the cleanup. And among those 38 percent who participated in the cleanup,
55 percent were commercial fishermen. Among industrial sectors, persons in tourism and service
businesses had the next highest proportions of participation in the cleanup.'

Among the businesses who responded to the mail survey, total revenues declined by 5 percent
(average) in 1989 from 1988, "despite gains of about 13 percent attributable to 1989 oil spill cleanup
earnings" (Impact Assessment, Inc. 1990:xviii). Support-sector firms (manufacturing, construction,
transportation, utilities, trade, finance, insurance, real estate, and services) were the only businesses
to experience revenue gains in 1989 over 1988. The base industries (commercial fishing, fish

processing, tourism, and oil-spill-related industries), then, experienced the greatest losses. Losses

12Impao::t Assessment, Inc (1990:xvii) divides the basic-sector businesses into commercial fishing, fish
processing, tourism, and oil-spill-related industries. The support sector comprises manufacturing, construction,
transportation, utilities, trade, finance, insurance, real estate, and services.
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to fishing-related businesses are apparent, even though participation in cleanup activities generated
revenues for many of those businesses.
I1.B. Contentions from the Private Sector of Financial Damage Caused by the Spill

The results of the Impact Assessment, Inc. study are consonant with the observations of our
key investigators in 10 spill-area villages during the summer of 1989.  The salmon and herring
fishermen were the hardest hit on Kodiak Island, where the entire salmon- fishery was closed except
for two districts at the southern tip of the island that were opened to setnetters (Endter-Wada et al.
SIS IV 1993:676). The herring fishery suffered spastic openings and closings from April 15 to May
8, when it was closed for the rest of the season. Whereas the groundfish, cod, and halibut fisheries
remained open, salmon seiners constituted the majority of the Kodiak Island fishing fleet. Kodiak
fishing businesses that had diversified by increasing the size and the mobility of their vessels for cod,
groundfish, and halibut were able to fish in unaffected areas and also were able to charter with
VECO/Exxon to engage in cleanup operations (Endter-Wada et al. SIS IV 1993:678-679).

Fishermen along the Kenai Peninsula (Cook Inlet) were variously affected by the spill: setnet
fishermen were allowed to fish, but driftnet and seiners were not. The commercial fishers who
dragged nets behind their boats rather than setting them were disallowed by the ADF&G from fishing
because they were more likely to harvest fish in areas affected by oil than were setnetters. The
setnetters, in general, experienced record catches and earnings. Some driftnetters earned some
income if they were able to charter (contract) with VECO. For the same reasons as on Kodiak Island,
the large boats were chartered and the smaller boats were not, just as boats owned by operators in
the largest villages were more apt to be chartered than boats owned by operators in the smallest

villages (Tyonek, Tatitlek, Chignik, Karluk, Eyak). In addition, boats owned by operators in the
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small, Native-dominated villages, if chartered, were offered substantially less than owners were
getting in the large villages. Chignik fishermen had to obtain legal assistance from the Bristol Bay
Native Association to obtain equal contracts (Endter-Wada et al. SIS IV 1993:673).

In every community in our sample, VECO/Exxon chartering policies were decried by persons
who did not win contracts, or by persons who refused to enter contracts with Exxon/VECO, or by
persons who were offered unequal contracts (See Stammer 1989 for Kodiak Island, Homer, Valdez,
and Karluk; Endter-Wada et al. (SIS IV 1993:673-674) for Kodiak City, Chignik, Karluk, and Old
Harbor; L. Robbins (SIS IV 1993:488) for Kenai, E. Robbins (SIS IV 1993:93) for Valdez; and
Reynolds (SIS IV 1993:240-248) for Cordova).

Conflicts within communities over the effects of the spill on employment, on businesses, on
relations among long-term residents, and on relations between persons who worked in the cleanup
and those who did not were reported in the national press as well as by our key investigators.
Stammler (Los Angeles Times, August 10, 1989:1) reported that the salmon fleets "lie at anchor”
from Kodiak Island and Homer on the Cook Inlet to Cordova in Prince William Sound:

Some fishermen were chartered by Exxon and its principal contractor, VECO, for

$2,500 a day or more for the growing cleanup armada. Others were left out, either

because their boats weren't needed or didn't fit the task. . . . Already there are reports

of building animosity between fishermen who got Exxon charters and those who

didn't.

It was the rare commercial fishermen who did not attempt to charter his/her boat to VECO,
because without cleanup income, the fishermen could only hope to be compensated for the fish they
would have caught if the current year was like the past year. Persons in the tourist industry, bereft

of places to house clients or the means to move them from place to place, or of access to rivers to

guide their fishing pursuits, sought income to keep them viable. And persons in the service sector

Postspill Analysis - Page S0



fled lo;w-paying ($5.00 per hour), underemployed positions for higher paying ($19.69 per hour) jobs
in the cleanup. It is likely, too, that businesses that had struggled to stay alive in 1987 and 1988 were
more eager to participate in the spill cleanup than businesses that had been relatively successful in
those same years.

Who participated in the cleanup and the benefits from participation raise questions for
analysis. According to Impact Assessment's mail survey, firms that did not participate in the 1989
spill cleanup earned significantly more in 1988 than the firms that did participate. Yet firms that did
not participate in the cleanup exhibited lower income levels in 1989 than those that did participate.

The owners of a fishing vessel who earned $50,000 per week during the fishing season in
1988 may have been reluctant to charter their boat for cleanup at $1,000 per day in 1989. Some
owners of large boats chose not to charter and to await openings that did not occur. Owners of
fishing vessels that earned much less than $50,000 per week during 1988 were less reluctant to
charter their boats for cleanup, needing some income to pay mortgages on their equipment and their
permits, if not owned outright, and to keep themselves solvent. Situations of this nature are reported
by Mason for Kodiak Island (Endter-Wada et al SIS IV 1993:676-678), by Reynolds (SIS IV
1993:240-315) for Cordova, and by L. Robbins (SIS IV 1993:496-500) for Kenai. The reluctance
was not solely caused by the success of the previous year. In the early summer of 1989, many Cook
Inlet driftnet fishermen were still trying to collect damages from a spill in 1987 of North Slope crude

oil in the middle of the Inlet's salmon fishery by the tanker Glacier Bay, and they were apprehensive

about working in the Exxon Valdez oil-spill cleanup as well as being compensated for their losses due

to the Glacier Bay spill (Anchorage Daily News, June 24, 1989:B1, B3).  Litigation for

compensation to the fishermen affected by the Glacier Bay oil spill continued for 4 years before the
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plaintiffs won a judgment in the Federal District Court (L. Robbins SIS IV 1993:499). The decision,
which found that 80 million gallons of oil effected a drop in red (sockeye) salmon prices of .30 per

pound, was appealed. In late 1992, the owners of Glacier Bay settled with the fishermen out of court.

During the months following the Exxon Valdez spill in 1989, salmon fishermen, in order to

be eligible for compensation, had to prepare for the salmon season in case those fisheries were
opened. They were unable to charter with Exxon until the decision was made to close those fisheries.
So it took longer for salmon purse seiners and driftnetters in the Kodiak, Cook Inlet, and Prince
William Sound regions to negotiate cleanup work with Exxon. In Rachel Mason's words, "These
fishermen were thus left without a fishing season, without cleanup work, and without certainty about
compensation from Exxon" (Endter-Wada et al. SIS IV 1993:678; see also the account by Parker
1989a:34-35). While they waited, they worried not only about whether they would be able to fish,
but what the consequences would be to prices Alaska salmon would fetch on the market; and if they
could not fish, they worried about whether they would be compensated for the fish they could not
catch.

Cordova and the Kodiak Island villages gained the majority of their incomes from commercial-
fishing-related businesses. Conflicts in both villages, as reported by our investigators, arose over how
contracts with VECO/Exxon were obtained and who obtained them among persons who were willing
to contract their boats for the spill cleanup (see Reynolds SIS IV 1993:244-247 for a lucid
assessment). Objective criteria were established by Exxon and implemented by the Cordova District
Fishermen United office in Cordova (representing 118 boats). In the spill aftermath, the criteria were
often violated by errors of omission and commission: many fishermen who sought contracts could

not get them and called the process unfair, and others who were willing to work the spill could not
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do so because their businesses were in shambles. The misfortune of these people exacerbated
animosities toward persons who chartered their boats.

Key investigators in our 10 study villages reported that although Exxon and VECO had
promised to hire local people first for beach-cleanup crews, people from outside the areas gained
many of the jobs, indeed, most of the jobs, in some areas. And on the topic of compensation, the
claims documentation process was difficult and frequently unrewarding for able-bodied fishing crews
if they had not been attached to a specific vessel in the past and had not signed on with a captain for
the 1989 season. Boat owners who did not own Limited Entry fishing permits but who were partners
with permit owners for the fishing season lacked adequate documentation and were not compensated
(Parker 1989b:38-40). Cannery workers also had to fight for compensation, compensation which was
ﬁot always forthcoming (Parker 1989¢:40-41).

Fish Prices and Commercial Fishing in the Spill Area: Fishing is the top private-sector

job producer in Alaska."” Whereas any United States fishing operation can fish in the territorial
waters of the nation (the U.S. has claimed a 200-mile boundary since 1977), only Limited Entry
Permit holders sanctioned by the State of Alaska can enter the salmon fishery. Fishermen either
obtained permits by engaging in the fishery before the State began the permitting process, or they
obtain them by inheritance or by purchase. Prices for permits vary by region. Permits in the
particularly lucrative salmon fisheries, such as Bristol Bay and Kodiak, were especially expensive.

As recently as the winter of 1989, a purse seine permit in the Kodiak region fetched prices in the

B30il is by far Alaska's most important multiplier, influencing job growth in the public sector and job and
business growth in the private sector. But after construction phases, oil is a capital intensive industry in which oil-
related employment is modest. Even as the price of oil plummeted and remained low, oil revenues comprised 85 percent
of all State revenues in 1985 and 80 percent in 1993. Commercial fishing has been a labor-intensive industry in Alaska
until the very recent past. As fish production around the world has become capital intensive, Alaska has been left behind
and is currently in the throes of transformation.
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$90,000 to $110,000 range. By 1993, the price for a purse seine permit in the Kodiak region had
plunged by about 50 percent (pers. comm. Langdon 1994)."* The plunge in the value of Limited
Entry Permits is related to the plunge in the value of Alaska's wild salmon and the costs incurred in
harvesting those salmon.

A brief background will help us assess the consequences of the spill on fish prices. When
fishermen experience a bad year, because of too few fish or extremely low prices, or both, they seek
to recoup their losses the following year. For salmon and herring fishermen, the year prior to the spill
had brought high prices but relatively few fish. For example, in 1988 red salmon fetched about $2.25
per pound (on average) in Bristol Bay, the largest red salmon-producing area in the world, but the
harvest had not been large. 1987 had been a better year: prices were lower, but more fish were
harvested. In Prince William Sound, over 33 million fish had been harvested in 1987, while less than
half that amount (15 million) were harvested in 1988. On the heels of a low harvest at high prices
in 1988, bumper harvests throughout Prince William Sound, Cook Inlet, and Bristol Bay were
predicted for 1989, 40 million salmon for Prince William Sound alone.

As the oil slick spread across the ocean in the spring and summer of 1989, fishing was
restricted in many areas, and State-mandated closures were frequent. The total catch for Prince
William Sound during the spill year of 1989 was 24.5 million salmon--50 percent more than the 1988

catch, yet 50 percent less than the 1987 catch. Most puzzling to the fishermen were the low prices

'Steven Langdon of the University of Alaska, Anchorage, has monitored ownership and transfers of Limited
Entry Permits for 15 years in relation to his research in the political economics of commercial fishing in Alaska and
worldwide, and to his special interest in the consequences of the world market for Native commercial fishing and
subsistence harvests. Dr. Langdon notes the drastic plunge in the value of Limited Entry Permits, a plunge clearly
related to the development of aquaculture worldwide. He foresaw the probable consequences of aquacultural
developments on wild Alaska fisheries, particularly the highly capital intensive organization of saltwater fish farms
replete with hatcheries, pens, feeding and maintenance regimens, and the like, a decade ago (pers. comm. 8 March
1994).
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paid for the fish. Only king (chinook) salmon maintained the prices they pulled in 1988 ($2.25 per
pound). Reds (sockeye) dropped 25 percent from an average of $2.87 per pound to $2.15; coho
(silver) dropped 69 percent from an average of $2.10 per pound to .65; pink (humpback) dropped
66 bercent from .79 per pound to .35; and chum (dog or calico) dropped 52 percent from .73 per
pound to .35 (ADF&G Annual Management Report 1990). Bristol Bay fishermen experienced a
similar problem. Red salmon brought only $1.00 per pound in 1989, th'e lowest price since 1985
(King 1989:1, 13). Inasmuch as all buyers in the Bristol Bay area dropped their purchase price to
$1.00 per pound on the same day, the Alaska Independent Fishermen's Marketing Association
suspected collusion among the buyers and also suspected that the price was being demanded by the
biggest buyers--the Japanese (King 1989:1).

Fishermen who had hoped to rebound in 1990 from their losses in 1989 did not always do so.
From 1990 through 1992, commercial salmon fishermen in the spill area expressed dismay, often
anger, at the prices at which they sold their fish. The 1990 salmon catch was enormous: 155 million
in Alaska; 46.6 million in Prince William Sound. In 1991, the total was up 19 percent to 189 million
salmon (Balzar 1992:A14). The value of the total catch for 1991 to fishermen is estimated at $309
million. If we estimate conservatively, the average weight of salmon including head, tail, and guts
is 5.8 pounds (estimating pinks at 3 Ibs, chums at 5 lbs, reds at 5 Ibs, silvers at 6 Ibs, and kings at 10
Ibs). Assuming no differences in species, salmon fetched about .29 per pound for 1991.

Although the catch increased, many midsized owner-operators (purse seiners in the 50'-60'
class with high capital and labor costs relative to their gross earnings, for example) went defunct. The
Copper River Fishermen's Cooperative, a small association of gillnet fishermen in Cordova that

processes and ships flash-frozen salmon to Japanese and upscale U.S. restaurant markets, was forced
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into bankruptcy in 1991. The Co-op began on the slide to bankruptcy following the spill when, due
to closures and restricted areas, it processed fewer and darker fish. They lost markets, suffered a
damaged reputation, and were forced to store much of the 1989 catch. Reynolds (SIS IV 1993:346-
347) reports that at the onset of the 1990 fishing season ". . . the Co-op was unable to obtain
adequate compensation from Exxon and was finally forced to accept a settlement which was less than
their documented losses and sign a release under duress in order to get operating capital."

During the 1990 king salmon season, there were additional financial pressures for the Co-op:
a record 11 buyers were operating in Area E. The buyers, working with ocean processors and
tenders, offered prices higher than the Co-op could pay. Every Cordova processor lost money in
1990, but the Copper River Fisherman's Cooperative could not recover from its 1989 losses.

The price of salmon remained low through 1992 for several reasons. In order to ensure a
steady supply of fish, production was increased through the development of hatcheries,"* including
one at Cordova and one at Valdez. As hatchery production has increased, efficient means of
harvesting and processing them also have increased. The average sizes of salmon, however, have
decreased. It is not known whether the last is a function of genetics (small fish are being caught by
the hatcheries) or nutrition (less food available in the ocean's food chain).

Whatever the case may be about the sizes and numbers of wild salmon caught in Alaska, it
appears that there are not sufficient markets for salmon. Canned tuna has replaced canned salmon
at a rate of 13-to-1 on the shelves of the world's markets, while fresh and fresh-frozen market

consumers favor pen-reared salmon (aquaculture farms dot the Pacific coast of North America from

A hatchery is the most limited and least capital intensive form of an aquaculture facility. Employees capture
spawners as they return to the river, strip the eggs and milt, fertilize the eggs, and nourish the smolt, which are released
to the ocean to complete their cycle.
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California through Washington) (Balzar 1992a:A14). It also appears that fears about the
contamination of Alaskan fish have affected world markets. In 1989, the Alaska Seafood Marketing
Institute surveyed consumers in the United States and Great Britain, discovering that 3 in 10 thought
that Alaskan fish were unsafe to eat as a consequence of oil contamination (see Reynolds SIS IV
1993:259-268 for analysis of the effect of this survey on Cordovan fishermen). The Alaska Seafood
Marketing Institute downplayed the significance of the 30 percent of respondents who feared
contamination and did not disclose until 1992 that 6 of 10 Japanese consumers thought that Alaska
salmon were not safe to eat (Reynolds 1992 [pers. comm.]).

Although the total catch of salmon in Alaska increased in 1990, 1991, and 1993, the catches
in Prince William Sound plunged in 1992 and 1993. The 1992 run was one-third of the 1991 run, and
the 1993 run was one-fifth of the 1991 run. The fishermen attributed the small returns to the spill's
effects. Reduced fish and reduced prices caused the operators of about 100 fishing boats to clog the
Valdez Narrows on August 21st and 22nd, 1993, in protest of Exxon Corporation and Alyeska and
the manner in which the resources on which fishermen depend had been treated by the agencies who
oversee a $900 million portion of the ériminal spill settlement fund that was specifically earmarked
for environmental restoration.'® The operators of the small fishing boats--from 30 to 60 feet--sought
to block the oil tankers from entering and leaving Valdez. One of the organizers of the blockade, a

Ph.D. fisheries biologist, reported that the 1992 and 1993 runs were the first generation of fish to

1$Under a 1991 court settlement, Exxon is required to pay $1 billion in civil and criminal penalties as a result
of the Exxon Valdez spill. In August of 1993, the General Accounting Office issued a report on its investigation into the
manner in which the restoration funds had been spent: $240 million had been paid into the fund as of August 1993, and
$202 million had been spent. Little had been awarded through competitive bids, and much had gone to Federal and
State programs: "The same agencies--and sometimes the same individuals--that recommend a project for funding also
approve and carry out the project.” There had been no independent reviews or audits into the use of Exxon money
(Hebert, August 23, 1993:B1).
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hatch aﬁc;r the 1989 spill. Exxon officials said no link had been established between the low return
of pink salmon in 1993 and the spill (Seattle-Post Intelligencer, August 23, 1993:B1).

The total catch of salmon in Alaska in 1993 was, in fact, the largest catch ever--about 390,000
metric tons. The very small catch in Prince William Sound, by contrast, suggests that some factors
affected salmon returns in the spill area that did not affect returns in other areas of the State.

The expectations of Prince William Sound commercial fishermen were dashed in 1993, but
there was a larger issue that portended problems for their industy: in 1993, Norwegian salmon
farmers (aquaculture farmers who raise Atlantic salmon in pens and deliver them to market fresh 365
days a year) produced 170,000 metric tons of salmon in 1993 (44% as large as the total Alaskan
catch). In addition, the salmon aquaculture industry in Norway employed 20,000 persons
(Hjelmeland 1994). Through breeding practices, Norwegian aquaculturists have developed fish that
grow at three times the rate that salmon grew 20 years ago and techniques that allow Norway's fish
farmers to "custom grow salmon according to a buyer's preference" (Hjelmeland 1994).

The current Norwegian salmon market is a $1 billion-a-year industry whose potential growth
is 400 percent. Norway is not without competitors. The salmon aquaculture industry in Chile
produced 47,000 metric tons of salmon in 1993 (Bernton 1994:A1). And salmon farms dot the coast
from California to British Columbia, where the industry is expanding rapidly.

In 1990, the State of Alaska banned salmon farming in pens, although the legislation allowed
for the development of hatcheries, such as the defunct operation on the Copper River. Salmon
farming was banned "in response to fishermen's fears the industry could pose a competitive
threat . . ." cause disease, restrict access to coastal waters, and the like (Bernton 1994:A1, A10).

Whereas Alaska salmon are being caught in ever greater numbers, they are increasingly less preferred
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on the market. Steven Langdon appears to have been prescient about the consequences to Alaska's
commercial-fishing industry as a consequence of refusing to engage in complete aquaculture
development--which is now being extended to other saltwater species that are important to Alaska's
fishing industry, halibut in particular.

It appears that the following factors have coalesced to negatively affect the businesses of
commercial fishermen based in the spill area (and elsewhere in Alaska), particularly the small
operators of 30- to 60-foot boats--purse seiners, small driftnetters, and the like:

m increased competition for fish;

® increased technological capability for hauling in vast quantities of fish in short periods of

time using factory trawlers up to 380 feet in length;

m increased costs for building and maintaining limited aquaculture facilities (hatcheries only);

m increased fish production through aquaculture, particularly the marked growth of pen-

raised saltwater fish (advanced aquaculture) in Japan, Chile, California, Oregon, Norway,

British Columbia, and elsewhere;

® outlawing of pen-raised salmon (total aquaculture) in Alaska,

® increased costs for new boat technology;

® increased violations of quotas resulting in larger catches by big American, Japanese, and

Taiwanese ships;

® limited policing by an undersized U.S. Coast Guard presence in Alaska;

m world market fears of contamination of Alaska fish; and

® the growth of the tuna market through large takes on the high seas by factory ships (also

see McCloskey 1989:M3, M6, and Balzar 1992a and 1992b).
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" The petroleum distillates from the ruptured Exxon Valdez, which were suspended and

percolated slowly in the waters around Cordova and the rest of the spill-affected area, might well
have affected eggs, milt, and smolt, and hence reduced the 1992 and 1993 spawning returns in those

areas. Research bearing on this possibility was not published at the time of this writing.
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CHAPTER 3
INCOME CHANGES FOLLOWING THE SPILL"

L INTRODUCTION
In the preceding chapter, we presented the claims of many observers, including our key

investigators, about the effects of the Exxon Valdez spill on the economics of the spill area. We do

not have sufficient data to evaluate empirically all of the topics raised in .that chapter. We begin our
analysis here by evaluating several contentions pertaining to whether the Exxon Valdez oil spill
exercised a measurable effect on incomes. We also introduce information on the spill's effects on
employment, household finances, personal property, relocations for employment, and relocations as
a response to the spread of oil into the areas in which respondents fished or otherwise gained their
livelihoods (26 measures, 18 from the AQI and 8 from the KIP). The multivariate analyses of these
topics appear in Chapter 3.

Unless otherwise stated, when we refer to differences that occur between measures of the
same item (or items) at two points in time, those differences occur within panels (reinterviews) and
also between pretest and posttest responses (initial interviews). And unless otherwise stated, there

are no significant differences in responses to measures of the same item (or items) at the same point

"Methodological note: Social Indicators Study of Coastal Alaskan Villages V. Research Methodology for the
Exxon Valdez Spill Area, 1988-1992 (SIS V) provides evaluation of these data sets for validity, including the tests for
reliability and stationariness over-time. We seek to avoid redundancy, but from time to time it will be helpful to refer the
reader to SIS V, providing summaries of generalizations when necessary. The reader is reminded that the multimethod
data sets analyzed here are drawn from questionnaire (AQI) and protocol (KIP) samples. A small portion of the data
were collected from Kodiak Island respondents before the spill. (Respondents in Kodiak City and Old Harbor had
participated in questionnaire and protocol interviews in 1988 and 1989 prior to the spill. Twenty of these persons
appeared in our postspill panels (questionnaire and/or protocol)). The bulk of the data were collected after the spill from
residents of the 10 spill-area villages in our sample. Those data are from research waves conducted in the summer of
1989 (the postspill pretest), the winter of 1990 (the second postspill pretest), the winters of 1991 (the first postspill
posttest), and 1992 (the second postspill posttest). Panels were reinterviewed during each of these four research waves
(19898, 1990W, 1991W, 1992W).
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in time between persons responding to initial interviews (pretest or posttest respondents) and persons
responding to reinterviews (various research waves among panel respondents).'®

Tables 3-1, 3-2, and 3-3 provide abbreviated information (central tendencies or some other
key measure intended_ to reflect the distribution) on the 26 economic variables we evaluate below.
The 1989 pretest pertains to data representing the 12-month period immediately prior to the date of
the interview (some were administered in August 1989 and some in January 1990). The 1991
posttest pertains to data for the 12 months prior to January 1991. The 1992 posttest pertains to data
for the 12 months prior to January 1992 (Table 3-2 only)."

The two waves of research conducted in the Kodiak Island villages of Kodiak City and Old
Harbor prior to the spill during January and February of 1988 and 1989 are based on small samples
(N's are 50 for the pretest and 18 for the panel). The prespill data for the 1988 and 1989 periods
assessed here are important to the analysis, particularly inasmuch as we were able to conduct 5 waves

of research among the Kodiak Island panel. These data too are addressed below.

¥Tables that measure "testing artifacts,” "over-time reliability,” and "over-time stationariness” for these data
sets and which were prepared to evaluate threats to validity posed by specification error (also known as "the ecological
fallacy"), reactivity (also known as testing artifacts), "history" (effects experienced locally but not generally), and
"regression” (a statistical phenomenon of multiple but unknown causes in which followup measures of a phenomenon
regress toward a mean) are not duplicated here (see SIS V, particularly Chapters 5, 6, 10, and 11).

Complete tables of univariate distributions for AQI and KIP samples (pretests, posttests, and all waves of all
panels) appear in the Appendix. For fuller information on the variables analyzed here (and all other variables), the
reader is referred to Tables Al, A2, A3, A4, AS, A6, A7, A8, and A9 in the Appendix.

% Although each is a commercial-fishing village, Kodiak City has well-developed infrastructure, provides a
large variety of services, is a transportation hub, is large (pop. 6,600), and about 90 percent of its residents are non-
Natives. Old Harbor is a small (pop. 320), predominantly Native village, with modest infrastructure and few services.
The Native:Non-Native and Hub: Periphery contrasts enhance the panel's value.
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Table 3-1

INDICATORS OF THE EFFECTS OF THE SPILL ON HOUSEHOLD ECONOMICS,
AQI PRETEST (N350) AND POSTTEST (N216) SAMPLES WITH
NATIVE:NON-NATIVE CONTRASTS, 1989 AND 1991

AQI PRETEST SUMMER 1989 AQI POSTTEST WINTER 1991
ECONOMIC Total Native Non-Native Total Native Non-Native
INDICATORS N350 N100 N231 N216 N59 N129
D2 Household income . » Xy
Mean $49.415 $24.350 $45,140 $46,580 $27,330 541,180
a $19,130 517,460 516,450 $21,970 $19,410 $17,770
CRVo 39% 72% 36% 47% 1% 43%
C6N Employed last year
Yes 81.4% T8% 81.7% 84.3% 79.7% 85.3%
C6M Months employed last
year . *
Mean 6.9 49 7.6 7.5 5.5 8.2
a 4.6 4.5 4.6 4.7 4.5 4.6
C12 Work away from the
community last year? . »
Yes 23.8% 25.3% 24.0% 21.1% 17.9% 25.0%
C12M Months left village for
employment last year? .
Mean 4.5 34 49 4.0 32 4.4
C13 Employment due to Exxon
Valdez?
One or more jobs in household 32.4% 30.8% 31.7% 24.5% 24.4% 23.3%
C15 If Exxon Valdez work, did
R leave village? »
No 58.1% 51.2% 66.2% 81.0% 71.4% 80.6%
Yes 41.9% 48.8% 33.8% 19.0% 28.6% 19.4%
C16 Loss of employment due to
Exxon Valdez?
One or more jobs in household 18.9% 20.8% 16.8% 22.1% 26.3% 25.3%
R's who claim loss from spill (%
of Total) 56.6% 68.0% 53.0% 54.6% 52.5% 48.1%
C20 If financial loss, did Exxon
compensate?
No compensation 81.2% 89.1% 77.6% 67.8% 76.0% 55.6%
Inadequate compensation 18.8% 10.9% 22.4% 30.6% 11.8% 44.4%
C20B Respondent households
who gained financially from the ‘
spill (self-reported) 8.5% 3.2% 12.9%

= Significance of difference P <.0.. Differences between Pretest and Posttest appear in the Pretest column. Differences between Native and Non-Native
subsamples appear in Native columns for the appropriate research waves (Pretest or Posttest or both).
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Table 3-1, continued

AQI PRETEST SUMMER 1989 AQI POSTTEST WINTER 1991
ECONOMIC Total Native Non-Native Total Native Non-Native
INDICATORS N350 N100 N231 N216 N59 N129
D6 Household finances now
vs. 5 yrs ago s
Same or better 79.8% 77.1% 81.0% T2.1% 67.8% 72.7%
E29 Satisfaction with current
personal income » *
Some or complete satisfaction 75.0% 63.6% 80.0% 67.4% 61.0% 72.7%
D4 Smallest monthly income
household requires . * .
Mean $1,737 $1,290 $1,980 $1,910 $1,410 52,110
o $£760 $680 $750 $600 $700 $800
D3 Respondents who are
commercial fishermen (% of .
Total) 42% 52% 39.6% 30.6% 33.9% 32.8%
D3A Amount R's (see D3)
invested in fishing or other
business? . .
None 33.5% 35.8% 343% 64.4% 80.0% 45.8%
<$2K 24.1% 34.0% 20.2% 11.9% 13.3% 12.5%
PPEMP If employed, is
employment in the public or
the private sector? .
Public 27.3% 34.2% 23.6% 35.2% 50.0% 32.1%
Private 72.7% 65.8% 76..4% 64.8% 50.0% 67.9%
Unemployed or not in work
force 18.6% 24.0% 15.6% 17.0% 20.3% 14.7%
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Table 3-2

INDICATORS OF THE EFFECTS OF THE SPILL ON HOUSEHOLD ECONOMICS, AQI PRETEST, AQI POSTTEST 1,
AQIPOSTTEST 2, AND THREE CONCURRENT WAVES OF THE [EXXKOD] SPILL PANEL, 1989-1991-1992

AQl PRETEST SUMMER 1989 AQI POSTTEST WINTER 1991 AQIPOSTTEST WINTER 1991

ECONOMIC Total Naltive Non-Native Total Native Non-Native Total Native Non-Native
INDICATORS NI50 N1IOD N1y N216 N59 NI129 N34 NGO N2T)
D2 Household Income * * * * [*1 *
Mean §49,415 $24,150 $45,140 $46, 580 $27,330 $41,180 344,745 $29,265 $50,368
a $19,130 $17,460 $16.450 $21,970 $19,410 $17,770 338,722 $34,894 $38,569
CRVa 39% 2% 6% 47% 71% 43% 86% i19% T7%
Propartion of Income Earned .

§7% T0% 87%
C13 Employment due 1o Exxon
Valdez? ]
Yes 32.4% 30.8% Il7% 14.5% 14.4% 233% 31.5% 3.0% 3.7%
D3 Commercial Fisherman? .
Yes 42% 52% 19.6% 30.6% 33.9% 328% 39 8% 69.7% 28.9%

EXXKOD SPILL PANEL EXXKOD SPILL FANEL EXXKOD SPILL PANEL
WAVE 1 (1989 SUMMER) WAYVE 1 (1991 WINTER) WAVE 3 (1992 WINTER)
Total Native Non-Native Total Nalive Non-Native Total Native Non-Native
N8O NiS Nes NEO NIS N6S N8O N13 N6S

D2 Household Income . . * L i*1 .
Mean $49.887 $30,615 $53,390 $48,716 $23.715 $£53.472 $48,086 $25,315 $52,152
a $17,330 $18,590 $15,650 $18,070 $19,890 $13,650 $36,630 $18,180 $37,690
CRVo 35% 61% 30% 37% 84% 29% 76% T% T2%
Proportion of Income Eamed *

82% 67% 84%
C13 Employment due to Exxon
Vaidez? * * . * ]
Yes 22.5% 15.4% 24.2% 8.3% 15.4% 1.6% 1.7% 0.0% 5.6%
D3 Commercial Fisherman? [*} '
Yes 41.9% 46.7% 42.9% 319.5% 40.0% 39.5% 312.5% 69.2% 32.5%

* = Significance of ifference P < .05, Differences between Pretest and Postlest | appear in the Pretest cofurmn. Differences between Postiest} and Posttest 2 appear in the Posttest 1 column. Differences between
Pretest and Posttest 2 appear as [*] in the Postiest 2 column. Differences between Native and Non-Native subsamples appear in Native columns for the Bppropriaic research waves (1, 2, 3).



Table 3-3

INDICATORS OF THE EFFECTS OF THE SPILL ON HOUSEHOLD ECONOMICS,
KIP PRETEST (~¥216) AND POSTTEST (N100) SAMPLES, 1989 AND 1991

KIP PRETEST SUMDMIER 1989 KIP POSTTEST WINTER 1991
ECONOMIC Total Native Non-Native Tal Native Non-Native
INDICATORS N216 NGT N145 N1UO N2S MNe7
K4 Houschold Annual
Tneome * *
Mcean $45.195 $26.690 S54.i0 $42.350 329600 $48.010
Std dev $16.960 $15.550 £14.390 S16.230 $15.730 $14.6R0
CRVa 37.5% S8.3% 26.6% 38.3% 33.1% 30.2%
K3 Percent of Totad
Household Income Famed *
T5-1(H)%p 79 99y 60.6% 88.3% 81.8% G4 .( Q0.0
K9 Stability of Houschold
Eamed Income *
Irregular/Erratic 5 8% 13.1% 1.8% 14.4% 20.0% R.6%
Scasonal 27.4% 34.4% 24 5% 23 7% 24 0% 27.6%
Manthly 06,89 52.5% TL1.7% 61.9% 36.0% 63.8%
Q15 How Pid Spill Aftect
Your Income? *
Decreased 16.2%0 28.3% 25.4% 21.1% 24.0% 23.2%
Stayed Samwe 45 6% 41.7% 47.2% 52.6% 44.0%% 57.1%
Increased 28.2% IN0D% 27.5% 26 3% 12.0% 19.6%
K10 Stahility of Houschold
Unearned
Ineoak *
[rregular 64 K% 52.5% 71.0% 49.0% 28.0% 50.8%
Regular 35.2% 47 8% 29.0% 51.0% 72.0% 49.2%
K33 A Economic Conflicts
Between or Among, Village
Institutions and o Business
Organtsations? * *
XNo 14 8% 37 3% 13.4% 12 2% 12.5% 12.3%
Y FAR B 62.7" 86.0% 87 8% R7.5%% 1. 7%
No Opmion 4 8% (.0
K331 Economic Conllicis
Between or Among Persons in
the Village? * *
No 23.4% 37 7% 227" 253" 34.R% 24.5%
Yes 63.7% 62.3% 77.3% 74.7% 65.2% T5.5%
No Upinion 12 0% 0%
Q6B Dhid Spill Cause
Drisputes Between Fishenmen
and Non-Tishermen *
Nane 34.5% 44 8% 29.6% 2R.9% $9.1% 16.7%
Very Few 22.3% 24.1% 22.2% 26.5% 9.19% 31.3%
Many 4310, 31.0% 48.1% 44.6% 31.8% 52.1%

+ Significance of dilferenve /2 < 07, TrIlTerences betwean Pretest and Postiest appear in the Pretest column. Differences between Native and Non-Native
subsamiples appear in Native columns [or the appropriate research waves (Pretest or Posttest or holh).
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Table 3-4

INDICATORS OF THE EFFECTS OF THE SPILL ON HOUSEHOLD ECONOMICS,
TOTAL KIP SPILL PANEL WITH NATIVE:NON-NATIVE CONTRASTS
WAVE 1 ( 1989) AND WAVE 2 (1991)

TOTAL KIP SPILL PANEL TOTAL KIP SPILIL PANEL
WAVE 1 (SUMMER 1989) WAVE 2 (WINTER 191)
ECONONIC Total Native Non-Native Total Native Non-Native
INDICATORS AT72 A20 N52 NT2 N20 N52
K4 Houschold Annsual
Income * *
AMean $46.520) §23.000 336,122 $46.338 $31.750 $52.059
Sud dev 317370 $14.240 $14.340 £16.660 €17 470 S14.840
CRVa 37 62 26% 36% 350, 29%
K3 Percent of Tolal
Household Income Famed * *
T5-100% 84.7% (I 94.2% R7.5%% (e 94.2
K9 Stability of Houschold
Famed [nwome * *
[rregular’Erratic 5.8% 17.7% 2.0% 9.8% 20.4)%a 5.7%
Seasonal 27.9% 35 3% 25.5% 25.0% RENIL 21.2%
NMonthly 66 2% 47 1% 72,50, 65 3% 45.0% 73.1%
Q15 Tlow Did Spill Aflect
Your Income?
Dhecreased 21.4% RIN G 17.6% 25.4% 25.0% 25 5%
Staved Same A7 1% 31.6% 57.9% SOHYa S8.0% 51.0%
Increased 3144 36.8% 20,49, 23.9% 25.00% 23.5%
K10 Stability of Houschold
Uneamed
[ncome * *
Irregular 63.9% 40095 T3 1% 64.7% 20.0%% %3.3%
Regular 35.2% 60% 26.9%, 35.3% 0.0% 16.7%
K33A Economic Conflicts
Between or Among Vilinge
Institutions and for Business
Organizitions? *
No 18.8% 529% 6.4% G.9% 15.8%, 7. 7%
Yes Rl 3% 47 1% 93.6% S0 1% 84.2%% 02.3%
K338 Eeonosiie Condlicts
Between or Among Persons in
the Village? * *
No 27.3% 46.2% 21.4% 20.6% 50.0% 10.0%
Yos 72.7% 53.8% TR6% TG 4% S50.0% S0.0%
Q16K Iid Spill Cause
Disputes Between Fishermen
ared Non-Fisfrermes *
None 3G T 52.0% 34.7% 251 5509 12 5%
Very Iew 19.1% 21.1%0 18.4%, 33 8% 25.0% 37.5%
Nany 412" 26.3% 46.9%, 41.2% 25002y 50.0%0

*

= Significance of difference I' .07, Differences hetween Wave | and Wave 2 panel responses appear in the Wave 1 column. Differences hetween
Native and Non-Native subsamples appear in Nahive columns for the appropriate research waves (Pretest or Postiest or both).

Postspill Analysis - Page 67



Il. DECREASING INCOMES: 1989 -1992

The differences in the sizes and standard

AQ! & KIP HOUSEHOLD IN

deviations of mean incomes between the AQI and PRETEST POSTTESTS & PANEL WAVES 86.02
$56,000

KIP pretests/posttests and waves of panels are in

large part artifacts of the class intervals employed ' e

g50m5 e - oL
in the two instruments.?! oo

M0.0(KJ‘ KIF PANEL

- - AQl
As can be seen in Figure 3-1, the AQI and mom‘ o aatPmNEL | o
P;eles1 49 90 Posttest 91 Posttest 92
KIP measures provide simifar trend lines, although
FIGURE 3-1

scale locations for KIP data are higher than

locations for AQI data. It is characteristic of all of the panels that were drawn in the course of our
research from 1987 to 1992 that the incomes of panel respondents are higher and more stable than
the incomes of pretest and posttest respondents. Panel members--Native and non-Native-- either
maintained their businesses or their jobs from year to year, or they were Natives whose villages were
their homes, the places to which significant meanings were attached and where kinship support was
forthcoming. Elderly Natives and Natives residing in single parent households often received regular

and stable unearned income and welfare transters. Panels are characterized by stability in income--

21Mcll1<\(l()]()giczll note. The AQT annual income data are grouped into class intervals m which the highest 13
"Over $350,000" (closed at $70,000). The highest class interval for KIP data 1s "Over $100,000" (closed at $140,000).
The AQI data vield lower means than do the KIP data for income when data grouped into class intervals are not
adjusted. In fact, i pre- and postlests, an average of 14 pereent of the AQI respondents earned over $70.000 annually.
To provide a closer approximation of the true mean, the 1992 postlest and pancl (Wave 3) means are calculated from the
ungrouped, continuous interval data. Several of the incomies are above $200,000 (the highest in 1992 is $284,006).
The differences that remain between the AQI and KIP values are accounted for by the failure of questionnaire
interviewers (AQI data) 1o adentily the ethnicity of 19 pretest respondents (5.4%) and 28 postlest respondents (13%),
and the tailure of key investigators {(KIE data) o report ethnicity for 4 pretest respendents (1.8%) and 8 posteest
respondents (8%) (Table 3-3).
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earned, unearned, or both--stability in occupation, and for Natives, incorporation into kinship
networks through which goods and services flow.
ILA Differences Between Native and Non-Native Incomes

Figure 3-2 contrasts Native:Non-

AQIl & KIP PRETEST & POSTTESTS

NATIVE NON-NATIVE CONTRASTS 8992

Native household incomes for the same period $50.000
555.0“31____-
. . . $50.000 e S
as in Figure 3-1. The differences between $45.000
$40,000 .
N . N . $35.000 4
Native and non-Native incomes over the period s30000 |
- s . . . $20 000
are huge. The cocfficients of relative variation $15000
$10.000 . B —— f
. . . Pretest 8252 Postiest 91 Posttest 92
demonstrate that variation in household T P -
. ACHNON-NAT .o AGIENATIVE
| amemmn KIPNON-NAT ... ... KIP NATIWE

incomes were much greater for Natives than for
FIGURE 3-2

non-Natives. Whereas the average relative

variation on all income measures for non-Natives over the three waves was 35 percent, the average
for Natives was 70 percent. It is evident that income, in general, decreased between 1988-89 and
1991-92.  Figure 3-2 demonstrates that between 1988-89 and 1990-91, non-Native incomes
decreased whereas Native incomes increased. A significantly larger proportion of Natives (32%) than
non-Natives (20%) in the 1991 samples reported that the spill had increased their incomes. Given

the average incomes of Natives in 1988-89--$25,280 and $26,260°--increasing those incomes was

more easily accomplished than was increasing the incomes of non-Natives, who averaged $48,300

“IThe first value is the weighted average for the combined KIP and AQI pretest Native subsamples; the second
value is the weighted average for the first research wave of the combined Native subsariples of the KIP and AQI
panels.
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and $54,600 * The marked increase in Native incomes is attributable to employment made possible by spill
cleanup. Inasmuch as non-Natives earned just about twice as much as Natives prior to 1989, the oil spill
made it difficult for many non-Natives to maintain their incomes at their previous level, let alone increase
those incomes. In 1991, Native income was up about 8 percent to $28,000 for posttest respondents and
$28,300 for panel respondents whereas non-Native income was down 9 percent for posttest ($4 1,720) and
3 percent for panel ($52,840) respondents.

I1.B. Effects of Employment on Income After the Spill

In Table 3-5, losses or gains in employment and losses and gains in income within respondent households
provide contrasts between the initia interview samples (pretest/posttests) and reinterview samples (panels) in 1989,
5 to 6 months after the spill, and in 1991, 17 to 18 months after the spill. Losses of jobs and income were greatest
in the large AQI pretest and posttest samples, while losses were |east in the panels. 2

Pand Membership As An Indicator of Income or Employment Stability: The differences in

incomes between pretest/posttest respondents and panel respondents are indications of why some
respondents can be located after they have been administered an initial interview and others cannot. The
AQI and KIP pand respondents are persons who were interviewed initidly in the pretest, then selected at
random from those pretest samples for reinterviewing as panel respondents. Of those names drawn for panel

reinterviews, only those who can be located can be reinterviewed. If a panel

% The first value is the weighted average for the combined KIP and AQI pretest non-Native subsamples,
the second value is the weighted average for the first research wave or the combined non-Native subsamples or the
KIP and AQI panels.

% The sole exception is the contrast between the K| P posttest and the second wave of the KIP panel in
which a greater proportion of' posttest respondents claimed financial gains (2 4%) and a smaller proportion
(4.8%) claimed financial losses than did panel respondents.
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Table 3-5

SELF-REPORTED LOSSES AND GAINS, AQI AND KIP SAMPLES,
PRETEST, POSTTEST, AND PANELS, 1989 AND 1991

EMPLOYMENT FINANCIAL
SAMPLES WAVE LOSS GAIN LOSS GAIN
AQI Pretest N350 1989 18.9% 32.4% 56.1% 12.0%
AQI Panel N140 1 1989 16.5% 35.8% 17.8% 20.9%
AQI Posttest N216 1991 22.1% 24.5% 51.6% 8.5%
AQI Panel N140 2 1991 20.8% 26.4% . 7.7% 29.0%
KIP Pretest N216 1989 NA NA 26.2% 28.2%
KIP Panel N72 1 1989 NA NA 21.4% 31.4%
KIP Posttest N100 1991 NA NA 21.1% 26.3%
KIP Panel N72 2 1991 NA NA 25.4% 23.9%

respondent relocated within his or her original community, or moved to a nearby community, we
often located them. It is likely that several of the respondents in the AQI pretest and posttest samples
who incurred the largest losses or who lost employment, or both, relocated. The occupations that
exhibited high attrition rates in our panels between research waves were cannery workers, members
of fishing crews, cleanup workers from Anchorage or from the lower 48 states, shop keepers whose
businesses service commercial fishermen, wage workers in small businesses, sport fishing guides, and
commercial fishermen if they were deep in debt, and if they were not promptly compensated by
Exxon.”

The rates of loss are informative. For example, in 1992 the ADF&G researchers attempted
to reinterview all 350 respondents initially interviewed in the 1988-89 AQI pretest as well as all 216

respondents initially interviewed in the 1991 posttest. They were able to locate 129 (37%) of the

A recurrent problem in the forming and maintaining of samples was locating the respondent in the first or
second or third reinterview. The rates of subject loss are considerable in the spill area, in part because of the spill, but
not only because of the spill. Commercial-fishing-related employment fluctuates and a large part of the labor force is
highly mobile. We discovered in our earlier research (SIS I, II, and III) that subject losses were greater in panels which
included the large Bristol Bay and Gulf of Alaska villages than in the panels drawn from regions north of Bristol Bay.
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former and 98 (45% retention) of the latter. The success rate demonstrates that population flux is
congderable in the Gulf of Alaska even though the larger regional economy is pinned to the two major
industries in Alaskas private sector--oil production and transport (Cook Inlet and Prince William Sound)
and commercial fishing (the entire Gulf area). Non-Natives far outhumber Nativesin the Gulf. Non-Natives
leave Alaska when their businesses fail or their jobs evaporate. Those who remain are stable in their

employment or, asis the case for many fishermen, struggle to maintain themselves and get out of debt.

Table 3-2 and Figure 3-2 demondtrate that Native incomes (AQI posttest and panel) increased
about 7 percent over 1991 averages. % Incomes of non-Native respondentsin the AQI posttest
increased by 21 percent over the 1992 average for al respondents, while the incomes of AQI panel
respondents dropped about 1 percent. The relative variation among incomes, al samples, was
extremely high in the 1992 data (86% for the posttest and 76% for the panel). The relative variation
for the Native posttest sample was 119% (the skew produced a standard deviation 20% greater than
the mean).

I1.C. Evidence Asto Who Gained and Who L ost | ncome Because of the Spill

As our panels demonstrate, there is a kernel of truth to Stammer's (1989: 1) assertion that "People

who used to make money aren't. Those who used to be on the outs--itinerants and part-time

%The 1992 data, it will be recalled, were collected with the Social Effects questionnaire instrument

by
ADF& G researchers. Some questions in the KIP instrument were included in Social Effects instrument, but
because
responses were of the forced-choice type, direct comparisons with KI1P data are not possible on sonic topics. The
SE
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workers--are making big bucks . . . " The truth, however, is far more complex than Stammer's claim

(see Table 3-6, but also see the following tables in the Appendix: A3, A4, AS, A10, A12).”

Table 3-6

CROSS TABULATION OF HOUSEHOLD INCOMES, TOTAL SPILL-AREA
PANEL (N140), WAVE 1 (1989) AND WAVE 2 (1991)*

1991- Row Total
19891 <$5000 <$10000 <$20000 <$30000 <$40000 <$50000 >$50000 in Percent
<$5000 b 1 1 23
<$10000 1 4 1 46
<$20000 1 8 & -4 2 1 1 16.3
<$30000 1 3 13 2 1 15.3
<$40000 3 3 8 3 1 13.7
<$50000 2 4 Y 4 10.7
>$50000 1 1 1 5 37 35.1
Column % kB 9.9 12.2 19.1 12.2 10.7 32.8 100

® The 1989 panel data were collected among Prince William Sound, Cook Inlet, and Alaska Peninsula respondents in August and September 1989, and
among Kodiak Island respondents in January and February 1990. The 1991 data were collected among all respondents in January and February 1991.
¥ = .80, Kendall's T, = .70. Persons whose incomes were about the same both years are redliniéd;

On the one hand, the AQI panel data demonstrate stability for the lowest and highest income
occupations that exhibited high attrition rates in our panels between research waves among persons
whose incomes for the period August 1988-1989 were between $10,000 and $30,000 (average
$20,555), or between $30,000 and $50,000 (average $41,250). When panel incomes were tallied for
the January 1991-1992 period, respondents in these two income categories had more or less flip-
flopped. In 1992, the average income dropped 60 percent for the higher earners (from $41,250 in
1989 to $17,000 in 1992) and increased 63 percent for the lower earners (from $20,555 in 1989 to

$33,000 in 1992).

"Panel data rather than pretest:posttest data are used for two reasons: 1. Panels comprise identical
respondents asked identical questions on two or more occasions, hence we avert the threat to validity posed by
specification error ("the ecological fallacy"). 2. There are no significant differences between panel responses and
posttest responses elicited during the same research wave to the items evaluated here, hence we avert the threat to
validity posed by testing artifacts (or "reactivity").
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The swings do not reflect statistical regression. The incomes of most panel respondents were stable,
particularly those with very high or very low incomes. Incomes greater than $50,000 were maintained by
persons engaged in the public sector, by several owner-managers of small businesses, by persons engaged in
big commercia-fishing operations, and by persons engaged in oil-related transport or services. Persons on
the bottom, especialy Natives-elderly, impaired, underemployed, or unemployed--reported incomes below
$10,000 in August 1999 and January 1992. Rather than statistical regression, several factors collectively
quite complex are required to account for the changes among respondents in the $10,000 to $30,000 and
$30,000 to $50,000 income categories. The factors that influence these dramatic changes vary by village

and occupation.

Conseguences of Spill-Cleanup Employment: Underemployed or unemployed Natives from

severa small villages (Karluk, Chignik, Tyonek, Old Harbor, and Tatitlek), low-paid clerks from the largest
villages (Cordova, Kenai, Seldovia, Vadez, and Kodiak), underemployed cannery workers from the
fish-processing villages (Cordova, Kodiak, Kenai, and elsewhere), and students from Kenai, Kodiak, and
Vadez gained oil-spill-cleanup employment in 1989. Some did so again in 1990. The incomes of these

respondents in 1989, 1990, or both years jumped to unprecedented levels ($30,000 to $50,000).

Income data for 80 panel members drawn from the 10 spill-area villages and interviewed in 1989,
1991, and 1992 are especidly interesting. Twenty-five percent of these pane members worked in the spill
cleanup in 1989 and the average income was $36,000. The incomes of all panel members who had worked
on the cleanup in 1989 dropped to $32,000 the following year when only 40 percent of the origind 25
percent of the panel were employed in the cleanup again in 1990. The average income during the 1990 year

for panel members engaged in the cleanup was $36,000. Cleanup work
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was not available during 1991, and the average incomes of the persons who had been engaged in the

cleanup in 1989, 1990, or both, plummeted to $7,500 (January 1991-92).

Consequences to the incomes of Some Commercial Fishermen: Commercial fishermen, too,

reported incomes in the $30,000 to $50,000 range in 1989, but the ways in which they gained their incomes
in that period were not the same as the underemployed Natives, students, or clerks who reaped the windfall
from spill-cleanup work. Some commercia fishermen, mostly small operators and crew members, from
Kodiak, Kenai, Cordova, Chignik, and Old Harbor, either reported earnings in the $30,000 to $50,000
range for the period prior to the spill (from August of 1988 to March of 1989), or their incomes derived
from one or more of the following sources. compensation from Exxon for 1989 losses, earnings from
chartering their boats to VECO/Exxon; or earnings from oil spill-cleanup employment. Last, some of the
incomes in the $30,000 to $50,000 range represent earnings made by setnetters who were able to harvest
fish in Cook Inlet and on the southern tip of Kodiak I1sland in 1989 when purse seiners and driftnetters were

kept off the water.

Many of the low incomes that were reported in 1989-90 were from commercial fishermen who had
earned $50,000 and more prior to 1989. The purse seiners and driftnetters, in particular, had to prepare to
fish on the chance that the oil dick would not affect the areas in which they held permits. Should the
ADF& G have declared openings, they were ready to fish. But should the ADF& G not declare openings,
these persons had to demonstrate that they were prepared to fish in order to file claims for compensation
from Exxon. These fishermen were not able to fish during 1989, and because they prepared to fish and

awaited openings to do so, they could not charter their boats to VECO/Exxon (see Chapter 2). When we
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had not received compensation for the fish that they typically caught but were not allowed to catch in
1989.

Table 3-7 alows us to compare the incomes of AQI panel members in 1989 and 1991, while
subclassifying for whether or not persons were commercia fishermen in each of those years. Table 3-8
compares incomes of commercial fishermen for 1989 and 1991, Subclassifying for whether they invested

less than $5,000 or more than $5,000 in their businesses.

Mean incomes for 1989-91 were nearly identical for persons who were and those who were not
commercia fisherman in 1989. On average, persons who were commercial fishermen in 1989 earned $182
less than persons who were not ($41,416 to $41,618). In 1991, however, 15 percent of the panel
respondents who reported that they were commercid fishers when interviewed in 1989 said that they did not

fish in the past year when interviewed in 1991.

Whether persons who fished in 1989 but did not do so in 1991 could not afford to fish or chose not
to fish is not known. It is clear, however, that persons who fished in 1991 did poorer than persons who did
not fish. Average incomes for the 1989-91 of persons who were commercial fishersin 1991 were 6 percent
less than persons who were not ($40,000 to $42,466). The decrease in incomes of commercial fishers in

1991 reflects lower prices for salmon during 1990 than 1988.

In 1991, there were more commercia fishermen who invested less than $5,000 than those who
invested more than $5,000. Although the persons who invested the most earned 20 percent more, on
average, than persons who invested the least, incomes of both low investors and high investors dropped
between 1989 and 1991 (by 8.6% for the former and by 3.8% for the latter). The scale of operationsis such

that the large operators appear to be in more tenuous positions than the small operators. Between 1989 and
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Table 3-7

CROSS TABULATION OF HOUSENIOLD INCOMES SUBCLASSIFIED BY

COMMERCIAL FISHING, TOTAL SPILL-AREA PANEL (N140),

WAVE 1 (1989) AND WAVE 2 (1991)"

NOT COMMERCIAL FISHERMEN IN 1989 (WAVE 1) N70

1991 Row Total
1989§ <SS <SG < S 2N} <$3000¢ <§-2MHH <§50000 >$50000 in Percent
= $5000 1 1.4
= 310000 1 41.4
=$20000 & ki 3 1 18.6
< 530000 2 10 2 1 214
- 40000 2 1 4 1 11.4
= 850000 2 3 3 11.4
=$50000 1 1 1 21 343
Column % 1.4 86 129 214 114 .0 157 100

By - R4, Kendall's v, - 74, Mean SHL6T8 in 1991, 59% of nonfishing meomes remained the same. 17% increised. 24%0 decreased.

COMMERCIAL FISHERMEN IN 1989 (WAVE 1) V35

Row Total

1991+
19891 <3301 <$1000) <520000 <$3 {3} =S40 =SS (WM >3 S0004) in Percent
< $5000 1 1.8
= 3510000 3 1 73
<$200400 | 2 3 2 1 16.4
= $30000 1 H 1 55
<$40000 1 2 4 2 1 18.2
<$50000 2 2 1 1 10.9
850000 { 1 q 16 40.0
Column %o 5.5 0.9 127 9.1 14.5 14.5 327 100
ay_ “77. Rendalls t, 67 Mean $41.4367 10 1991, 53% of fishing incomes rematined the same. 14% invreased. 13% decrcased
NOT COMMERCIAL FISHERMEN IN 1991 (WAVE 2) N78
1991 -~ Row Total
198914 <SS0080 <3 10K <$20004) <§300H) =S30000 <$ 20000 >EJ0000 in Percent
<500 ! 1 26
=S10000 1 2 kR
= 520000 1 bl 3 4 1 17.9
< $30000 2 8 2 1 167
THAN000 1 2 k 1 11.5
50000 1 2 4 3 12.8
~$30000 1 2 1 R) 20 34.6
Column % 2.0 10.3 1.5 21.8 11.5 115 R Lo
Sy 77, khendalls Ty, - 67, Mean 542,466, 5495 ol nenfishing incomes remained the same, 18% increased. 287 devreased
COMMERCIAL FISHERMEN IN 1991 (WAVE 2) N47
1991 - Row Total
19891 <SR(HID <STHHIG <$2001H) <§30040 <$4{HH} <$ SO} F>ES(HHIG in Percent
< 33000 1 2.1
< RTOG 2 1 6.4
=820000 2 3 1 2 1 191
< 830000 1 1 3 1.6
< E40000 2 1 3 P 1 1.1
<$50000) 1 2 1 &5
“$30000 1 15 3440
Column % 4.3 g5 149 [2.% 14.9 L 36.2 100

aﬂ? © 3 Kendail's 1, 75, Mean $40.000; in 1991 37% ol lishing mncemes remained the same, 20% inereased. 24%0 decreased
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Table 3-8

CROSS TABULATION OF HOUSEHOLD INCOMES FOR 1989 AND 1991,
SUBCLASSIFIED BY PARTICIPATION IN COMMERCIAL FISHING IN 1991 AND BY
THE AMOUNT INVESTED IN FISHING IN 1991,

TOTAL SPILL-AREA PANEL (~47 OF N140), WAVE 2®

COMMERCIAL FISHERMEN WHOQ INVESTED LESS THAN $5,000 IN 1991 (WAVE 2)
N26

1991~ Row Total
19891 <35000 <$ 100040 <$20000 <$300H0 <S40000 <$30000 =>$ 50000 in Percent
<$5000 1 1 1 11.5
“<S10000 1 1 17
<$20000 1 2 1 1 19.2
< $30000 0.0
FH0000 1 I 2 1 192
<§3004)0 1 3.8
“$30(K)0) | 9 8.5
Column % IR 77 19.2 11.5 11.5 26 35.7 160

v = .84 Kendall's t, - .75, 198% Mean = $41.560. 1991 Mean 3380005 in 1991, 58% of fishing incomes remained the same, 23% increased, 19%%
decreased.

COMMERCIAL FISHERMEN WHO INVESTED MORE THAN $5,000 IN 1991 (WAVE 2) M21

199) = Row Total
19891 <$3000 <$ 10006 <$20000 <$300040 <$40000 <SS >$E0000 in Percent
< ES000 00
= $10000 0.0
= $20000 1 1 9.5
CH30000 1 1 Q.5
+$40000) 1 1 1 1 19.G
< $ 50000 2 1 143
=$50000 I 9 476
Column % 4.8 48 (Ri] 9.5 19.0 9.5 524 100

"y = R4 Kendall's T, - .72, 1989 Mean = $48.995, 1991 Mean = $47.1437in 1991 52% of fishing incomes remained the same. 19%% increased. 29%%

decreased
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more than $5,000 decreased, whereas the incomes of only 19 percent of persons who invested less

than $5,000 decreased.

III. PRE- AND POSTSPILL INCOME FLUCTUATIONS IN THE KODIAK ISLAND

PANEL

The Kodiak Island villages of Kodiak City
KODIAK1 & TOTSPL INCOME

and Old Harbor provide us with our sole
Erespill & Postspill Panel Waves B8-92

$50,000 -
measures of changes that occurred after the spill. $48.000 -
$40,000
Table 3-9 and Figure 3-3 mask the differences :z e eann
42,000 4 . h-"""--._
i v 28 w7 -
between Native and non-Native incomes,™ but soao0 .
$30000 47
they provide empirical warrant to the 334,000
$32.000 Lagend
. R . ‘mm.l wmmmma  KODIAK 1PAN 3 owmmm TOT SPILL PAN § E
generalizations that (1) incomes of panel members Troaew | tesew  teess | twow  wiw 12w
FIGURE 3-3

are relatively stable, and (2) variation in incomes
were reduced, if modestly, during the 18 months following the spill. The latter is clearly attributable

to employment of Natives in spill-related work.

It is important to note that fewer persons (see Kodiak1 Panel, 1988W and 1989W) engaged
in commercial fishing in 1988 when there were few fish and high prices, than in 1987 when more fish
were available, although prices were lower. The same proportion engaged in fishing during the spill

year (1990W). They had to do so in order to stake claims for compensation from Exxon for the

Every Native:Non-Native difference will not be tallied here, but these samples behave similarly to the other
samples assessed above. For example, the Kodiak Istand Pretest sample (N50) yields a mean income for 1987-88 of
$39,500. The Non-Native mean is $52.000 and the CRVo 29 percent; the Native mean is $!8,180 and CRVo 109
percent. The spill-area-panel total income for the August 1988-August 1989 period 1s $40,550. The Non-Native
subsample mean is $43,680 with a CRVo 39 percent; the Native mean is $28,000 with a CRVo 62 percent.
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Table 3-9

INDICATORS OF THE EFFECTS OF THE SPILL ON HOUSEHOLD ECONOMICS
PRESPILL AND POSTSPILL MEASURES, KODIAK ISLAND PRETEST,
KODIAK ISLAND PANEL, AND TOTAL SPILL PANEL, 1988-1992

KODIAK ISLAND

KODIAK 1 PANEL

TOTAL SPILL-AREA

ECONODMIC INDICATORS PRETEST N30 N8 PANEL N140
Procpill 19RK1WY

D2 Houschold Income Mean $39,500 $35,630

CRVa 52% 66"

C13 Employment due to Exxon Valdez? P
Yes [prespill} [prespill] 0
D3 Commercial Fishenan: s
Yes IR 8% 41.2% t
PPEMP If Emploved. Public or Privite?

Private KU %0 69.2%%

Prespill 1989W .
132 Houschold [ncome Mean S42.500 P
CRvy 47" i
C13 Emploviment due 1o Exxon Valdes? |
Yey prespll) I
23 Commercial Fisherman:

Yey 27.8%

PPEANP I Employed, Public or Private?

Private T5%

Postspill 19895

132 Household Income Mean w $40.550
CRVa 1 45%
C13 Emplovment due to Exxen Valdes? n

\AL‘S 1 35 R9%
D3 Commercial Fisherman: ¢

Yew T 47 2%
PPENMP U Fraploved. Public or Private?

Private FG9%0
Postspill 19900V

D2 [Household Income Mean $a42.780 $40.880
CRVa 37% 44%
C13 Employment due to xxon Va ?

Yos 1% 15.4%
D3 Commercial Fisherman

Yes 27.8% 45.6%
PPEMP I Emploved, Public or Private?

Private 75% 64.6%
Postspill 1991V

132 Household Income Mean $41,760 540,500
CRVy 47%0 50%%
C13 Emplovment due to Exxon Valdes?

Yoy 22.3% 26.4%
D3 Commuraial Fisherman:

Yoy il 37 1%
PREAMP I Employed. Public or Private?

Private T30 58.6%
Postspill 1992V

D2 Houschold [ncome MMean §39.213 $41,070
CRVo 64% 48%
C13 Emplovment due to Exson Yaldez?

Yes ) 0%, 0.0%
D3 Commercial Fisherman:

Yes 31.3% 33.3%
PPEMP If Emploved. Public ar Private?

Private T4

Postspill Analysis - Page 80



closure of the Kodiak salmon and herring fisheries caused by fhe spill. The total spill panel”
demonstrates that a smaller proportion of respondents engaged in commercial fishing in each of the
3 years following the spill. The difference between 47.2 percent (1989S) and 33.3 percent (1992W)
is a significant proportional decline in commercial fishermen a.nd appears to reflect the changes that
have come about in the world salmon market. It does not bode well for the future.

At this point, attention is also directed
COMMERCIAL FISHERMEN

to the changes in the proportion of respondents s 5 ik o

wr”

engaged in commercial fishing in the AQI

s

pretest and posttests, and the three waves of the W o<l

:515-”‘“-' i o ==

EXKOD Panel (Table 3-2 and Fig. 3-4). In  _, -

™ 1901w 1002w
both sets of samples, the proportion of non- N gy T—

........ NON-NATIVE S . EXOXOD SPILL PANEL

......... NATNE BXOXOD PANEL eeuees  NON-NATVE EXXKOD PANEL
Native commercial fishermen decreased in each

FIGURE 3-4

research wave, whereas the proportion of
Native commercial fishermen decreased in the 1990 season (1991W) and increased in the 1991 season
(1992W).

Natives appear to be returning to fishing, most likely with less efficient equipment and less
costly equipment than the non-Natives who return. Indeed, in 1990 (1991W), 93 percent of Natives
who identified themselves as commercial fishermen invested less than $2,000 in their fishing

operations; half of that 93 percent invested nothing at all, suggesting that they did not fish. This

PThe total spill panel (TOTSPL.PAN) comprises the 80 respondents in the EXKOD panel plus 60 other
respondents. Whereas every respondent in the EXXKOD panel was reinterviewed in the 1991 and 1992 research
waves, every member of the total spill panel did not respond to every one of the four waves. The N's fluctuate between
122 and 140 over the four waves.
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contrasts with non-Natives, 20 percent of whom invested between $5,000 and $50,000 and another
28 percent who invested between $2,000 and $5,000 in their fishing operations that year. As large
proportions of non-Native fishermen--10 to 15 percent according to our various samples--have quit,
or been foreclosed, or remained idle since 1989 (20% reported investing nothing in their operations
in 1991), the majority of non-Natives who have continued to fish, or returned to fish, have invested
large sums to do so.
IV. HOW THE SPILL AFFECTED HOUSEHOLD ECONOMICS IN THE SPILL AREA

Our assessment of average incomes (not controlling for inflation) for residents of the spill
area, as measured by questionnaire and protocol, suggests relative stability between 1988 and 1990:
among pretest and posttest respondents, incomes varied only about $3,000 in this period. Our direct
measures of stationariness within spill-area panels revealed that incomes changed only modestly
between adjacent years. Yet the over-time measures between 1989 and 1992 reveal low stability, that
is, high fluctuation, in household incomes.*®* So whereas income averages changed only modestly,
a large proportion of the respondents we tracked in our panels from year to year demonstrated
considerable fluctuations in their incomes. Such was certainly the case for Natives and for
commercial fishermen--Natives and non-Natives--whose incomes in 1989 and 1990 were in the
$30,000 to $50,000 range.

It is likely significant that in 1991 fish prices were low for the third consecutive season. The

discovery of low stationariness between 1989 and 1992 among incomes of panel members is

391989 data pertain to the period from August 1988 through August 1989, and the 1992 data pertain to the
period from January 1991 through January 1992. In Chapter 5, SIS V, we measure the stationariness of income and
other economic variables within the Kodiak Island panels (K1C, K2C, KODIAK92), within the panel composed of spill-
area villages other than those on Kodiak Island (EXXONC), and within the large panel comprising respondents in all 10
spill-area villages (EXXON92). Stationariness is measured by dividing the squared over-time longitudinal coefficient
by the product of the longitudinal coefficients for research waves 1 and 2 and research waves 2 and 3 (S,; = 7\3/ri2r)-
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important because incomes of panel members are, on average, higher and more stable than persons
not selected for panels, or persons who were selected for panels but could not be located in

subsequent research waves.*!

3 The original Kodiak Island Panel (K1C) demonstrated high over-time stationariness for income in the 1988-
90 (.92) and the 1989-91 (S13.91) measures, but low stationariness for the 1989-1990-1992 period (S13.32). The
small size (N16) of the K1C panel had selected for stable, permanent residents over the five waves of research. Both the
EXXON92 and KODIAK92 panels demonstrated S1351.
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CHAPTER 4
DIMENSIONS OF THE SPILL'S ECONOMIC EFFECTS

L INTRODUCTION

Between 1989 and 1992, significantly more jobs were lost in the private sector throughout
the spill area than in its public sector. Inasmuch as the spill accounted for 45 percent of Alaska's job
growth in 1989 (through cleanup activities and as a short-term multiplier), the loss of jobs after 1990
when cleanup activities attenuated appears to be the direct consequence of the loss of cleanup
employment. The loss of cleanup work, alone, is not sufficient to account for the loss of private-
sector employment. It is likely that spill-related employment masked Alaska's recession, which was
pinned to the effects of low oil prices. And it is also likely that the foundering Prince William Sound
salmon fishery contributed to the loss of private-sector employment, directly and as a multiplier. The
causes of the decline in the numbers and in the total weight of salmon caught by Prince William
Sound fishermen and the causes of the decline in the prices fetched by those fish on the market may
be, in part, a deleterious consequence of the oil spill on hatchery smolt and also may be, in part, a
consequence of the robust growth of pen-farmed salmon along the California, Oregon, and
Washington coasts, and elsewhere in the world. It is evident, however, that all losses sustained in
Prince William Sound since 1989 cannot be attributed to the oil spill.

Oil prices remained low through 1993. The prices for fish harvested in Prince William Sound
dropped in 1989 and remained low through 1993. In addition, the total number of salmon harvested
by Prince William Sound fishermen decreased in 1992 (by two-thirds) and 1993 (by four-fifths) from

1991 levels, even as Alaska's total wild salmon (perhaps born in hatcheries) harvests increased every
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year from 1990 through 1993. Prince William Sound fishermen claim that the oil spill affected the
smolt released from Prince William Sound hatcheries in 1989, 1990, and 1991. The contrast in
returns and harvests elsewhere in the State suggests that the claim has merit and should be
researched.

Here we will analyze the economic indicators in the protocol (KIP) and questionnaire (AQI)
data sets to determine the changes that occurred to the household economiés of pretest, posttest, and
panel respondents.

IL CONSEQUENCES OF THE SPILL FOR HOUSEHOLD ECONOMIES: MULTI-
METHOD, MULTIDATA SET ANALYSIS (KIP AND AQI)

ILA. Indicators of Change: Differences Between Pretest and Posttest Samples

Key Informant Protocol (KTP): In the summer of 1989, we gathered information from
pretest respondents for each household on whether they were employed and whether that employment
was in the public or the private sector of the economy (PPEMP), the amount of their household's
income (K4), the proportion (K5)* and the stability (K9} of their household's income that was
earned, the increase or decrease of the household's income the respondent attributed to the spill
(Q15), and the stability of the household's unearned income (K10). In the winter of 1991, we asked

posttest respondents these identical questions. We asked panel respondents these questions in 1989

The proportion of total income that is unearned (the difference is unearned income).

3Stability of earned income is ranked from least stable to most stable. Least stable is irregular piece work,
short-term contract work, catch-as-catch-can labor, and the like. Next more stable is erratic income from irregular
seasonal or monthly sources that vary throughout the year, perhaps varying as household compositions change
throughout the year. Next more stable income is based on seasonal receipts from such activities as commercial fishing,
fish processing, seasonal entrepreneurship, and labor not related to commercial fishing. The most stable is monthly
salary, draw from self-employment, and business ownership with relatively consistent receipts throughout the year.
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and 1991 as well. Thus, comparisons follow between samples, within the panel, and between panel
and posttest.

The SSA-I solutions for the pretest and posttest samples fit the household economic
indicators in two dimensions (Fig. 4-1). The differences between pretest responses in mid-1989 and
posttest responses some 16 to 18 months later are marked. One in particular to which I call attention
is that unearned income was significantly more stable (provided a more regular source) for posttest
than for pretest respondents.> We will return to this difference after a brief assessment of the pretest
solution because the change reflected in the posttest solution is significant.

The pretest solution fits household income (A), the proportion (B) and the stability (C) of
that income that was earned, and the effect of the spill on household incomes (D) into a simplex, or
simple Guttman scale (the simplex is in the shape of a horseshoe).?® The stability of household
unearned income (F) is not measurably influenced by the spill (y = .03) and, interestingly, private
sources of employment (E) are only slightly influenced by the spill (y = .09). Private sector
employment was dominant in the spill area during the August 1988 to August 1989 period, either
through oil-industry-related work, commercial-fishing-related work or, between April and August,
through spill-cleanup work.

The posttest configuration is different from the pretest in several ways. Although I have not
adjusted for constant dollars, total household incomes were lower in the posttest than in the pretest.

The PRE () coefficients between the stability of unearned income (K10) and total household income

3See Table A6 (Appendix) for differences between pretest:posttest, and posttest:panel (second wave).

¥The relations between the effect of the spill on household income and the amount and stability of earned
income is positive and significant, although only about 20 percent of error is reduced (Yp, = .19, Ypp = .03, Ypc = .22).
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INDICATORS OF THE EXXON VALDEZ OIL SPILL, INDICATORS OF THE EXXON VALDEZ OIL SPILL,
TOTAL KIP PRETEST SAMPLE (N216), SUMMER 1989 TOTAL KIP POSTTEST SAMPLE (N100), WINTER 1991
A K4 .00 A K4 .00
B K5 .65* .00 B K5 «71% 00
C K9 .34* .63* .00 c K8 .14 J12% .00
D Q15 .19* .03 .22* .00 D Q15 -.15 =,07 =.02 .00
E PPEMP =-.07 =.03 =.43* .09 .00 E PPEMP -.26 .56 =.56* -.02 .00
F K10 -.29% - 58% =-.24 +03 =.15 .00 F K10 02 = ATY = 22 =, 32%:=.23 .00
K4 K5 K9 Q15 PPEMP K10 K4 KS K9 Q15 PPEMP K10
*= Pg .01 (via Kendall's 1,). *= Pg .01 (via Kendall's 1,).
GUTTMAN-LINGOES' SMALLEST SPACE COORDINATES GUTTMAN-LINGOES' SMALLEST SPACE COORDINATES
FOR TWO DIMENSIONS, EX¥XON VALDEZ ECONOMIC FOR TWO DIMENSIONS, EXXON VALDEZ ECONOMIC
INDICATORS, SIX KIP VARIABLES (N216), SUMMER INDICATORS, SIX KIP VARIABLES (N100), WINTER
1989 1991
CENTRALITY CENTRALITY
VARIABLE INDEX Dl D2 VARIABLE INDEX D1 D2
A K4 B2.772 94.485 -5.224 A K4 75.784 62.046 -25.332
B K5 83.164 94.848 -5.466 B K5 23.816 =-32.599 5.386
C K9 85.148 91.079 38.280 c K9 96.803 -.666 =100.000
D Q15 37.22 -24.788 6.329 D Q15 95.278 -100.000 -36.619
E PPEMP 141.065 =B1.040 =100.000 E PPEMP 116.216 =92.306 78.927
F Kl0 146.772 =100.000 100.000 F K10 125.391 100.000 55.398
Guttman-Lingoes' Coefficient of Alienation Guttman-Lingoes' Coefficient of Alienation
K = .001 K= .154

FIGURE 4-1. SSA-I (TWO DIMENSIONS), HOUSEHOLD ECONOMIC INDICATORS,
SIX KIP VARIABLES, PRETEST:POSTTEST CONTRAST, 1989, 1991
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(K4) and between the stability of unearned income (K10) and the proportion of earned income total
income (K5) reflect the differences between pretest and posttest.

In the pretest, as income increases and the proportion of earned income increases, unearned
income is erratic or irregular (the values are negative and significant ). In the posttest, the relation
between the stability of unearned income and total household income is low and positive but not
significant (Y = .02). The relation between stability of unearned income with the proportion of total
income that is earned is negative, and although it accounts for less reduction of error than in 1989
(.47 compared to -.58), the stability of unearned income is significantly different between pretest and
posttest.

To understand the differences between the pretest and the posttest, we must assess incomes.

About one-fourth of the respondents in the pretest, the posttest, and the panel (wave 2) samples
reported a decrease in their incqmes as a consequence of the spill (Q15). And about the same
proportion in each of the three samples reported an increase in their incomes as a consequence of the
- spill (Q15). So, the spill's effect on household finances, while appearing to be a push in which losers
were equal to gainers (Q15), also correlates with a slight downtum in average income and an increase
in the stability of unearned income. In 1991, welfare and other transfers fill the gap that was filled
by earned income in 1989. There are no significant differences between the posttest and the second
wave of the panel on any of these items, so the differences in amounts of income and stability of

unearned income are likely attributable to some postspill factors.

Postspill Analysis - Page 88



Less variation is accounted for in the SSA-I configuration for the posttest (K = .15) than the
pretest (K = .01). And wﬁereas the spill variable (Q15, D) has the greatest centrality® in the pretest,
the proportion of total income that is earned (K5, B) is the most central point in the posttest. The
differences between pretest and posttest are clearly influenced by the increased contribution to
household incomes of @le unearned income in the posttest, as the following relations suggest. In
1991, the PRE coefficient between the proportion of earned income to total household income was
very high (y = .71), but the PRE for proportion of income earned and stability of earned income
reduced error by only 12 percent. By contrast, the PRE for proportion of income earned and
stability of earned income in the pretest reduced error by 63 percent.

In the posttest portion of Figure 4-1, B-A-C are fitted into a simplex in the shape of a triangle.
Ih this configuration, public-sector employment (E) is a stronger predictor of total income (A) as well
as the stability of earned income (B) than in the pretest. Significantly, the measure for the effect of
the spill on income (Q15, D) is negative with A and B and C. Those relations were positive in 1989.

Spill-related income was positively related to total income, the stability of earned income, and
the proportion of total income earned in 1989 but was negatively related to those items about 1%
years later. The differences between the 1989 and 1991 measures demonstrate the changes in the
sources of household income and the increasing importance of public-sector transfers after cleanup
activities were terminated. The changes occurred in the context of sharply reduced prices for salmon

and sharply reduced salmon catches in the Prince William Sound/Cook Inlet regions.

% The centrality index indicates how central a given point is in a configuration of # points whose centroid is
zero (see Chapter 1). Points that have a lot in common with other points will tend to have smaller distances from the
remaining n - | points and, consequently, they will appear more centrally located in the hypersphere. The centrality
index can be viewed as the nonmetric analogue of the communality notion in linear analysis.
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AOSIS Questionnaire Instrument (AQI): As we have apprised the reader, AQI data for

the villages of Kodiak City and Old Harbor were collected prior to the spill during the winter of 1988
and during the winter of 1989.”” During the summer of 1989, we created a new sample among spill-
area villages and used a modified version of the AQI to gather information from postspill pretest
respondents for each household. For all pretest respondents (prespill and postspill), we collected
information on their incomes for the 12 months prior to the interview (D2). Inasmuch as income in
Alaska is positively correlated with employment, we asked whether respondents were employed in
the past year (C6N) and, if so, the number of months of employment (C6M). We also asked whether
they were employed away from their home village (C12) and, if so, the number of months of that
employment (C12M). Whether that employment was in the public sector (local, State, Federal,
Native village, Native region) or the private sector was distinguished (PPEMP).

Following the spill, we modified the AQI to gain information about spill-related factors in the
lives of villagers. Because there was no cleanup employment prior to 1989, and because large
proportions of the Prince William Sound, Cook Inlet, and Alaska Peninsula regions gain their
livelihood from one or another aspect of the commercial-fishing industry, it was important to
distinguish the nature of employment, particularly oil spill-related employment. Thus, we asked
whether the respondent's work was related to spill cleanup and, if so, whether that employment was
away from the village (C15). It was important for us to know whether anyone else in the household
was employed in an oil spill-related job during the previous year, so we obtained information on the

total number of jobs in the household (C13). We also obtained totals for each respondent's

¥The KIP pretest and posttest samples are 74 percent and 46 percent random samples, respectively, of the
AQI pretest and posttest samples.
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household as to the number of persons who lost jobs because of the oil spill (C16). Measures of

I’ and whether compensation was received from

respondents who claimed losses from the oil spil
Exxon (C20) were balanced with measures of respondents who claimed financial gain from the spill
(C20B). We have no data, of course, for prespill respondents on the preceding topics.

Data were collected on several topics for the entire prespill-postspill pretest sample that
provide us with some useful measures when contrasting pretest and p.osttest samples, and when
comparing waves of the panel. Because commercial fishing plays an important role in the economy
of every village in the sample, and is the dominant source of income in Cordova, Kodiak, and all of
the small villages, we asked whether respondents were commercial fishermen (D3) and how much
they invested in fishing or other businesses in the previous year (D3A). Data for prespill and postspill
pretest respondents also were gathered on whether they thought that their household finances were
worse, the same as, or better than they were 5 years earlier (D6), the minimal monthly income the
respondent's household required (D4), and whether the respondent was not, somewhat, or completely
satisfied with his/her current income (E29).

Figure 4-2 provides SSA configurations for the AQI pretest and AQI posttest samples.
Significant differences obtain between pretest and posttest responses on employment, place of
employment, cognitive attitudes about the minimal income a household required, affective attitudes
about satisfaction with incomes, proportions of persons engaged in commercial fishing, and amount

invested in commercial fishing. These differences are surely influenced by the spill and its aftermath.

3 osses usually were reported as estimates of the value of fish that could not be caught because of State-
enforced closures of commercial-fishing waters, loss of equipment due to oil damage, loss of sales and services due to
the closure of fisheries, and the multiplier effect such closures had on local economies. Other losses include
employment on fishing crews, employment in canneries, employment in boat and net maintenance and repair, which are
captured in the self-reported claims.
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MATAIX OF GAMMA COELFFICIENTS, ECONOMIC INDICATORS MATRIX OF GAMMA COETTICIENTS, ECONOMIC INDICATORS

OF THE DOION VALDEZ OIL SPILL, TOTAL AQI PRETEST OF THE DOION VALDEZ OIL SPILL, TOTAL AQI POSTTEST

SAMPLE (NIS0)T WINTER 1989 AND SUMHER 1949 SMIPLE (NZ1€), VINTER 1991

A D2 A 02

B c& 26 B Ce&N .2

€ Cé& .27+1.00° C  C&H .39 .9

D €12 .11 .47 .17 b CIM -. 14 1, .11

E €13 .06 .)é6*-.01 .21 E €13 .13 .20 .05 .16

€15 =.19 -.12 -.09 .42* .55 F €15 -.15 .09 -.25 .63* .95

G C16 .08 .20 -.13 .10 G C16 .06 -.21 -.2¢ .17 .25 .32

H c20 .30 .19 .10 .02 H 06  .16%-.34*-,12'-.36 .0% .32 .86

1 D6 .40%-.09 .00 -.08 <31 1 E29 .20 .30 .29 .12 -.01 -,31 =.13 -.04*

J E2% .6) .21 .26 .06 «19 .26 J D4 .42°-.22v 10 -.23%-,09 <.11% ,08° .17* .40°

K D4 .12° .29° .03 .2 «21 =03 .09 X D3 .65* .20 .32 -.25 -.07%-.42 .24° .41 .25 .28

L D3 .34 .21* .06 .23* «19°-.01" .23 .77 L D3A .22* .07 -.09 .27* .37 .33* .74" .3] .04 -.05°.17

W DA .19* .06 -.18 .00 «020-,20 -.00 .51 ,q@¢ M C20 .M -,16-,09 .45 .17 .45 .855° .39 .00 .17 .31 .91

N PPEMP .03 -.65 -.20% ,J%¢ 7 .17°-,10 -.02 .40 .42% .7} N PPEMP -.17 .20 -.12 .52* .25 .19 -.10 -.01 .07 -.0% .02 .10 .30
CéM CIZ4 C13 C15 C1é €20 D6 E29 D4 DI DA C&N Céu CIZCl) C15 Cl16 D6 E29 D4 DI DM C20

02 o
= Ps .01 (via Xendall's 1,). *= Ps .01 {via Kendall's 1,).

GUTTMAN-LINGOES' SMALLEST SPACE COORDINATES FOR TWO
DIMENSIONS, EXXON VALDEZ ECONOMIC INDICATORS, TOTAL
AQI POSTTEST SAMPLE (N216) WINTER 1991

GUTTMAN-LINGOES' SMALLEST SPACE COORDINATES FOR TWO
DIMENSIONS, EXXON VALDEZ ECONOMIC INDICATORS, TOTAL
AQI PRETEST SAMPLE (N350) WINTER AND SUMMER 1989

CENTRALITY CENTRALITY

VARIABLE INDEX D1 D2 VARIABLE INDEX D1 D2

A D2 64,361 54.761  -11.298 A D2 76.680 -70.713 20.108
B C6N 75.196 19.418  -94.926 B CeN 100.011  -31.440 -100,000
c CéM 104.537 65.218 -100.000 C CeM 107.723 -80.048 -75.92¢
D CQi2M 67.216 -24.864 =50.059 D Ci2M 86.376 38.610 -83.597
E c13 58.180 -54.453 -60,.16%5 E €3 90.539 90.073  -24.51%
F c15 106.814 -100.000 -79.455 F Cl15 98.466  100.000 -6.256
G Clié B80.626 -B7.016 -8.280 G Cl6 93.593 59.112 6B8.206
H cz0 82.165 f7.an 35.528 H Dé 99.595 20,657 92.160
1 D6 121.855 100.000 31.216 1 E29 104.549 -100.000 -30.49§
J E29 B83.773 75.02%  -35.087 J D 115.394 -98.241 52.386
K Dl 40.342  -46.974  _-14.053 K D3 79.016  -55.331 49.278
L D3 30.405 -29.120 -2.957 L D3A 66.853 57.788 30.543
M D3A 84.043 -70.394 31.493 M Cc20 44.609 32.869 26.170
N PPEMP 91.75¢ -62.953 48.619 N PPEMP 106.861 58.166 -96.204%

= .17 Guttman-Lingoes' Coefficient of Alienation K = .18

Kruskal's Stress = .15

Guttman-Lingoas' Coefficient of Alienation X
Kruskal's Stress = .14

FIGURE 4-2. SSA-I(TWO DIMENSIONS) HOUSEHOLD ECONOMIC INDICATORS,
FOURTEEN AQI VARIABLES, PRETEST:POSTTEST CONTRAST, 1988-1989, 1991
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The effect of the spill on income, employment and the location of that employment in 1989
and 1991 is transparent. Pretest respondents earned significantly more than postspill respondents
(D2), even though postspill respondents were employed at greater rates and for more months of the
year. These last are important differences between the pretest and posttest samples to which we will
return. First, let us address the initial effects of the oil spill.

Immediately prior to the spill and during the summer immediately following the spill,
significantly more persons were employed away from their home villages (C12) for significantly more
months (C12M) than was the case during the posttest (which measures the period from about
February 1990 to February 1991). The prespill pretest respondents (winters of 1988 and 1989) were
away from their villages while engaged in commercial fishing. The postspill pretest respondents
(summer of 1989) were away from their villages while engaged in spill-related employment. Indeed,
many more persons in pretest households than posttest households were employed in spill cleanup
(C13). Among those persons who were employed in spill-cleanup work, significantly more left their
villages for employment in 1989 than in 1991 (C15). This is to be expected because the majority of
cleanup work occurred in the summer and fall of 1989.

Households of pretest respondents required significantly smaller incomes than those of
posttest respondents (D4), and more pretest respondents than posttest respondents also thought that
their incomes were adequate (E29). These differences in the cognitive and affective responses about
income between pretest and posttest respondents almost surely reflect larger incomes in 1988 and
1989 from prespill commercial activities and from the cleanup activities that were under wéy in 1989
as we conducted our interviews. The need for greater incomes to maintain households in 1991 than

in 1989, then, is in a function of inflation, a general phenomenon in the nation that was greatly
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exacerbated by the short boom cycle precipitated by the spill. Table 4-1 provides some comparisons
among villages as to the percent of increase in food and nonfood items between the summer of 1989
and the winter of 1991,

Table 4-1

POSTSPILL INFLATIONARY CHANGES TO FOOD AND NONFOOD
ITEMS IN FIVE STUDY VILLAGES?® -

Postspill Changes
in Prices Between
1989 and 1991 Cordova Kenal Kodiak Seldovia Tyonek

Market Basket of
Food (13 Items) +10.7% +8.1% +9.7% +33.0% +16.0%

Basket of Necessary
Nonfood (4 Items) +17.3% +16.5% +15.8% -5.0% +33.0%

During the summer of 1989, the peremptory needs of the Exxon/Veco cleanup operation
triggered a large population influx and a concomitant shortage of dry goods, groceries,
transportation, serviées, and domiciles.** The competition for goods and services pushed prices up
by early summer following the spill. By mid-summer, local residents in the sample villages paid more
for dry goods, groceries, restaurant meals, oil and gas, transportation, and some services than they
had paid 6 months earlier. Inflationary prices had not fallen by the second quarter of 1991, although
incomes had dropped with the loss of cleanup employment and the low prices fetched by salmon in

the spill area.*!

3 These percents are calculated from market basket surveys conducted by our key informant investigators in
each of the study villages in 1989 and 1991. Complete assessments of the inflationary effects of the oil spill on the 10
study villages appear in SIS IV (Parts 1 and 2) 1993.

“Ovaldez, the principal staging area for cleanup operations, swelled by 4,500 percent from 3,500 to 16,000
during the summer of 1989.

1t is important to mention in relation to Table 4-1 that differences in market basket totals varied markedly
among villages. People in some villages paid much more for the same 13 food and 4 nonfood items than did people in
other villages. For example, following the spill in 1989 Cordova food prices were 47 percent higher than those in
Kodiak City ($64.29 to $43.85), and Tyonek prices were 47 percent higher than those in Seldovia ($60.97 to $41.59).
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Significantly greater proportions of persons were engaged in commercial fishing and other small
businesses in 1988-89 than in 1991 (D3), and more funds, on average, were invested in commercial-fishing
operations in 1988-89 than 1990-91. It is possible that some of the 1989 investment in commercia fishing
was in anticipation of the fishing seasons for 1990 and later. Some fishermen who leased their boats to
Exxon/Veco for cleanup operations, flush with earnings, are known to have invested in new and larger
equipment from those earnings. Our survey may have captured some of these fishermen (see the reports on

Vadez by E. Robbins and Cordova by S. Reynoldsin SIS 1V 1993).

A larger proportion of posttest (22%) than pretest (19%) respondents claimed that household
members had lost jobs because of the spill. The reason for the difference is straightforward - persons in
commercial-fishing-related jobs--as owner-operators of fishing boats, crew members, and as employees in
canning and packing operations-- lost work in 1989 because of the spill. In 1991 jobs were lost because of
financia difficulties in the salmon fishing industry of Prince William Sound. It is also the case that in both
samples more Natives than non-Natives reported job losses (C16), probably because of the higher rate of
involvement of Natives than non-Natives, albeit at a very modest level, in the commercial-fishing industry

(we control for racial/ethnic differences below).

Brief mention above points out that there was a greater proportion of employed persons (C6N), and
those persons were employed for a greater number of months (C6M) in the posttest than the pretest sample.
Although a greater proportion of respondents were employed and the average duration of* their employment
was longer in 1989 than 1991, they earned less money than their counterparts in the pretest The lower

average incomes in 1991 than in 1989 are discussed above.
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We have not discussed the differences between public and private employment in the pretest and
posttest. It is not a fortuity that the proportion of privately employed persons was smaller and the
proportion of publicly employed persons was larger in the posttest than in the pretest (PPEMP). It is the
case that the public sector is dower to respond to economic changes--upturns and downturns--than the
private sector (from whence comes the revenues that drive the public sector). Some public-sector jobs were
created in response to the spill, and other public-sector jobs were maintained through the bust period that
began in the mid- 1980's. The public sector in Alaska pays employees well and provides stability to its
employees. This stability is evidenced in panel membership, as we have reported at severa points above and
in nrevioldv nihlished sfidiesin this
series.

The pretest configuration in Figure 4-2 produces four simplexes, three in the shape of a
horseshoe.** The upper left and lower left quadrants are especialy interesting. The upper left fits, together
commercia fishermen who lost the most and were compensated the least, and the lower left fits together
respondents who earned the most from cleanup employment. The upper right quadrant fits together persons
whose financia losses as a consequence of the spill were compensated and those persons who reported that
their household was better off financialy in 1989 than 5 years earlier. Fuller analysis will require that we

exercise some controls for ethnicity and for occupation, but marked comparisons with the posttest can be

mane in the ahsence nf thnse controls

“2 A simplex isasimple unidimensional scale based on the contiguity principle that says items with similar
structures should be fitted close together. The simplex can be seen in the coefficient matrix, or ,a matrix of
distances, aswell asin a SSA-I configuration. At the lowest level of point organization is an array of points
orderable onthereal line, i.e., i< (I= 1,2,--n- 1; j>i), for an arbitrary set of 'numbers satisfying the inequalities.
Upon measuring the distances among the ordered set of points, the data matrix of coefficients, P, can be permuted
by column and by row such that its elements will satisfy the condition: Pij ., pij+i, and Pij>P,;;,i.e., the coefficients
within each row and column will decrease toward the main diagonal The simplex is often referred to asa simple
Guttman scale.

Postspill Analysis- Page 96



| digtinguish an "uncompensated” commercial-fishing smplex from a "compensated’ commercial
-fishing simplex: in the upper left and upper right quadrants. The termini for the "uncompensated
commercial-fishing" simplex in the upper left quadrant are private-sector employment (N) and commercial
fishermen (L). In 1989, it was the case that the amounts of the losses among commercial fishermen (L)
increased with the increase of their investments in their fishing operations (M). Many of the fishermen who
incurred high losses did so as a consequence of the spill (G), but whether spill-related or not, the fishermen

needed high minimum incomes to maintain their households (K).

The termini for the "compensated commercia-fishing" smplex are household finances are better
now than 5 years ago (I) and satisfaction with current income (J). The point with the greatest centraity in
the smplex is "household finances are better now than 5 years ago” (). The simplex is fitted into the
private-sector-employment region (top half of the hyperspace) and adjacent to the commercia fishing
variable (L). An important difference between the "compensated" and the "uncompensated” simplexes,
perhaps the most important difference, is that in the "compensated” simplex losses were compensated (H)
by Exxon/Veco by the time we conducted our interviews (August-September 1989). This may have
contributed to the high incomes (A), satisfaction with current incomes (J), and the cognitive attitude that

current household finances were better than was the case 5 years earlier

High incomes and satisfaction with those incomes were not exclusive to commercid fishermen. The
lower right quadrant fits persons who were employed in the preceding year (B) with months of employment
(C). Those two items form a smplex (broken line) with income (A) and income satisfaction (J). Full time

employment, then, correlates with high incomes and high income
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satisfaction, but in 1989 is negatively correlated with private-sector employment. That is to say, a large
proportion of respondents who were employed throughout the year from August 1988 through August 1989
were employed in the public sector. This accounts for the maximum distance in the hyperspace between the
public-private employment variable (N) and the months employed variable (C). The public sector provides
high incomes, high job stability, and considerable income satisfaction. Over the past two decades in the
study area, larger incomes were earned in the private sector than in the public sector. But following the spill,
the instability of private-sector employment, the closures of many commercia fisheries, the difficulties in
obtaining compensation for losses, and the vagaries of abtaining contracts to operate one's boat in spill
cleanup affected earnings. Some persons who had not earned large incomes in previous years, especidly
Natives, earned large incomes in 1989. Some persons who had earned large incomes in previous years,

especially some commercia fishermen, did not do so in 1989

The lower left quadrant provides information on some specific consegquences of spill employment,
fitting several Exxon Valdez spill-employment variables into a simplex. The termini are Exxon-related
employment away from the village (F) and months away from the village for that employment (D). Whereas
income increased with employment in the cleanup (E) depending on how many months respondents were
employed, working away from one's village in the cleanup did not correlate positively with increased income
(F). The highest earners in the cleanup operations, with the exception of the persons who leased their boats
to Exxon/Veco and then operated those boats, were the persons who worked on cleanup-related jobs in or
near their own villages. Those persons tended to be non-Natives. So, this smplex distinguishes Exxon

Vadez-cleanup employment from other occupations and activities
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' The posttest configuration differs from the pretest solution, and the differences reflect changes
in employment and economic indicators. Incomes are lower than among pretest respondents, even
though proportionately more persons are working more months per year. Greater monthly incomes
are required and fewer respondents think that they are doing as well financially as they were 5 years
earlier. The proportion of commercial fishermen is smaller and the amounts that the fishermen invest
is also smaller than was the case for the pretest respondents.

A "commercial-fishing" circumplex in the shape of an ellipse is fitted into the top half of the

“ The structure within the circumplex is important because it distinguishes commercial

hyperspace.
fishermen who lost employment, income, or both from the spill on the basis of whether they were or
were not compensated for their losses. The compensation is reflected in income. Across the top half
of the circumplex, a simplex distinguishing "uncompensated commercial fishermen" (the C-shape
comprising G,H,K,J) demonstrates that households whose finances were worse than 5 years earlier
(H) sustained the greatest loss of employment from the Exxon Valdez spill (G), were predominantly
commercial fishermen (K) with high minimal monthly income needs (J).* The failure to be

compensated by Exxon accounts for some of the financial difficulties, but low prices for salmon also

must contribute to the difficulties.

A circumplex is a circular ordering of points that is more complex than a simplex. It is a set of points doubly
ordered in the real plane that define the comers of a convex, rectilinear polygon (in the limit a curvilinearly bounded
area), such that each point is carried back upon itself when the boundary is traversed in a given direction. Circles and
ellipses are special cases of circumplexes. The circumplex requires convexity, i.e., if an arbitrary point is placed within
the enclosed area, a straight line can always be drawn from it to every corner of the polygon without intersecting any
boundary line. The -1 distances from each of the n corners of the circumplex follow a definite gradient that can be used
to identify matrices (distances increase to a certain mode, then decrease when the points are taken in order around the
circuit) (see Lingoes and Borg 1979:127-148).

**The simplexes within the circumplex can be observed in the gamma matrix. The gamma coefficients in the
simplex G(C16)H(D6)K(D3)J(D4) decrease from termini to termini, with the strongest relations occurring between
adjacent points.
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A simplex in the upper left quadrant demonstrates that commercial fishermen (K) who earned
high incomes (A) had high income needs (J). The direct relation between commercial fishing and high
income needs, however, are low positive (y .17) because Native fishermen--the majority--report
lower minimum monthly requirements than non-Native fishermen. Increasing income (A) forms a
second simplex with the "compensated commercial fishermen," in which income increases with
persons who invested the most in their fishing operations in 1991 (L) and persons who were most apt
to have been compensated by Exxon for oil spill-related losses (M). Thus, this area of the
circumplex reflects respondents who lost income and employment because of the spill but were
compensated, hence their incomes were higher than fishermen who were not compensated, and they
were less apt to report that their finances were worse than 5 years earlier.

In the lower left quadrant, several variables form a "public-sector" simplex. Income (A),
again, is involved as one termini while "employed last year" (B) is the other. Posttest respondents
for the greatest number of months in the past year (C) expressed the greatest satisfaction with their
incomes (I) and tended to earn high incomes. These items are negatively correlated with the
"uncompensated commercial-fishing simplex" above in the "commercial-fishing" circumplex.

The simplex in the lower right quadrant fits Exxon Valdez spill-related employment (D, E,

F) in an identical fashion to the pretest solution. These items are peripheral to the stable-employment
sector (here called "public sector") and the "commercial fishing" circumplex with its foundering
("uncompensated") and more successful sectors ("compensated").

The pretest:posttest comparisons demonstrate that the spill had marked short-term effects on
commercial fishing, employment, and income. The effects on employment and income had dissipated

by 1991, although effects on commercial fishing and the earnings of persons who worked in
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commercial-fishing-related industries had not dissipated. It appears that the oil spill in conjunction
with plunging prices fof salmon, particularly pink salmon, in the spill area account for the modest
return of fisherman to the commercial-fishing waters and the modest amounts that those persons, on
average, invested in their professions in 1991.

Most stable, high earners in the posttest sample were predominantly in the public sector. As
in 1989, the commercial fishermen who were compensated by Exxon also were those fishermen who
(1) invested the largest amount into their fishing operations and (2) had the greatest income. It is not
a fortuity that the largest operators earned the most--many had contracted with Exxon/Veco--or that
they werc; compensated. Our field investigators reported that the biggest operators controlled the
most information and demonstrated the greatest savvy in contracting their boats with Exxon/Veco
for the cleanup operation, submitting and pursuing claims to final compensation, or both, and often
'ﬁshing in open water (water not closed because of oil tainting) as well.

Agreements Between KIP and AQI Pretest:Posttest Data Sets: The protocol and

questionnaire analyses for the pretest and posttest samples complement one another. Private-sector
employment dominated immediately before and immediately following the spill. Incomes were higher,
and more persons engaged in commercial-fishing-related businesses, or intended to do so until the
spill intervened. Contrary to media reports, in 1989 the incomes of about half of the samples
remained steady, while about one-quarter lost and one-quarter gained income because of the spill.
Galloping inflation, a consequence of the spill, reduced purchasing power.

Eighteen months after completing our pretest research, conditions had changed markedly:
private-sector jobs, many of which were provided in spill-cleanup activities, were lost; incomes had

dropped; fewer persons reported that they were commercial fishers; and few of the commercial fishers
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reported investing much into their enterprises. This last was not a consequence of the spill alone but
also were a consequence of the cheap prices that wild Alaska salmon brought on the marked and the
increased costs for operation.

Although a greater proportion of persons were employed in 1991 than 1989, the 1991
respondents reported greater average losses from the spill, earned lower average incomes, were more
apt to say that their incomes were lower in 1991 than 5 years earlier, and unearned income in the form
of transfers of various kinds made more important, stable contributions to households than in 1989.
ILB. Native:Non-Native Contrasts in the Pretest and Posttest Samples

In 1989 and 1991, Natives earned significantly lower incomes (D2), were significantly less
apt to be employed (C6N), were employed for significantly fewer months (C6M), and thought that
their households required significantly smaller incomes than non-Natives (D4). Native and non-
Native households reported that they required larger incomes in 1991 than in 1989 (D4), yet non-
Natives claimed to require significantly more than Natives during both research waves.

Significantly greater proportions of non-Natives than Natives thought they were better off
financially in 1989 than 5 years earlier (D6) and thought that their household incomes were adequate
(E29) in 1989, the year of the spill. In 1991, the proportions of Natives and non-Natives who
thought they were better off financially 5 years earlier (D6) and who thought their incomes were
adequate (E29) were smaller than in 1989. Greater proportions of non-Natives than Natives were
positive about their incomes and their household finances during both waves. The bases from which
Native and non-Native household economies began prior to the spill surely affected the ways in which

Natives and non-Natives accommodated to the spill. Our evidence demonstrates that the spill

Postspill Analysis - Page 102



affected Native and non-Native household economies in markedly different ways (see Tables 3-1,
3-2, 3-3, and 3-4, and Fig. 3-2).*

We have noted that Native incomes a few months after the spill were only 56 percent as large
as non-Native incomes. In early 1991, Native incomes were 65 percent of non-Native incomes;
posttest Native incomes were 11 percent greater than posttest Native incomes; non-Native posttest
incomes were about 10 per;ent lower than non-Native pretest incomes. "fhe incomes were neither
normally distributed nor evenly distributed in either the Native or non-Native populations, although
the variation among non-Native incomes was much less than the variation among Native incomes in
both the pretest and posttest and in the 1989 and 1991 waves of the panel. We attribute the increase
in Native incomes to cleanup employment and the decrease in non-Native incomes to multiple effects
of the spill in conjunction with the drop in the prices of wild salmon in the spill area, particularly pink
salmon.

In the following SSA solutions, we contrast Native and non-Native populations in the pretest

and posttest.

Key Informant Protocol Contrasts of Natives and Non-Natives:

Pretest: Figure 4-3 presents configurations of the same six KIP economic indicators
analyzed above (Fig. 4-1). The differences between the Native and non-Native solutions reflect the
considerably different economic niches occupied by most Natives and most non-Natives. Non-
Natives enjoyed significantly lower incomes, and significantly less of those incomes were earned.

Natives were much less apt to be employed in the private sector than were non-Natives. Native-

#*Complete univariate distributions contrasting the Native and non-Native subsamples appear in the Appendix.
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MATRIX OF GAMMA COEFFICIENTS, ECONOMIC
INDICATORS OF THE EXXON VALDEZ OIL SPILL,
NATIVE KIP PRETEST SUBSAMPLE (N67), SUMMER
1989

A K4 .00

B K5 .70 .00

C K9 -33% .67 .00

D Qls .06 =-.14 .16 .00

E PPEMP -.31 =-.05 =-.42 .38 .00

F K10 -.26 =.56* =-.07 .03 =.05 .00

K4 KS K9 Q15
*= P< .01 (via Kendall's 1,).

PPEMP K10

GUTTMAN~LINGOES' SMALLEST SPACE COORDINATES
FOR TWO DIMENSIONS, EXXON VALDEZ ECONOMIC
INDICATORS, NATIVE KIP PRETEST SUBSAMPLE
(N67), SUMMER 1989

CENTRALITY
VARIABLE INDEX Dl D2
A K4 88.836 99.905 =74.948
B KS 88.942 100.000 =15,009
c K9 88.612 99.903 -73.859
D QL5 120.552 -99.277 -100.000
E PPEMP 120.979 -100.000 =99.311
E K10 146.168 -22.182 85.602

Guttman-Lingoes' Coefficient of Alienation
K= ,001
Kruskal's Stress = .00l
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MATRIX OF GAMMA COEFFICIENTS, ECONOMIC
INDICATORS OF THE EXXON VALDEZ OIL SPILL, NON-
NATIVE KIP PRETEST SUBSAMPLE (N145), SUMMER
1989

A K4 .00

B K5 <39% .00

C K@° .24 .39+ .00

D Qis +31* .23 .29% .00

E PPEMP -.08 -.30 =-.49 =-.07 .00

F KiC =l =-.53* -.26 .08 =-.20 .00

K4 K5 K9 Q15
*= P< .01 (via Kendall's 1,).

PPEMP K10

GUTTMAN-LINGOES' SMALLEST SPACE COORDINATES
FOR TWO DIMENSIONS, EXXON VALDEZ ECONCMIC
INDICATORS, NON-NATIVE KIP PRETEST SUBSAMPLE
(N145), SUMMER 1989

CENTRALITY

VARIABLE INDEX Dl D2

A K4 48.527 66.021 =12.143
B K5 79.732 100.000 = LTS
C K9 72.105 88.622 - 27,735
D Q15 26.527 44.045 16.417
E PPEMP 142.296 -76.296 =-100.000
F K10 150.403 =-100.000 94.534

Guttman-Lingoes' Coefficient of Alienation
K= .001
Kruskal's Stress = .001

FIGURE 4-3. SSA-I (TWO DIMENSIONS) HOUSEHOLD ECONOMIC INDICATORS,
SIX KIP VARIABLES, PRETEST, NATIVE:NON-NATIVE CONTRAST, 1988-89
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eamned incomes were much less stable and their | g . cpepinitions of KIP Variables in Figures 43 & 44

unearned incomes much more stable than those | K4  Annual houschold income
K5 Percentage of total household income earned

) K9 Stability of household eamed income
of non-Natives. Q15 Consequences to houschold income from the
Exxon Valdez spill

- . ’ PPEMP Employment in the public or private sector
Assessing the Native solution first, the | x10 gability of houschold uneamed income

simplex in the lower right quadrant
demonstrates that income (A) increases with the proportion of total income that is earned (B) and
with the stability of that eamed income (C). These three items are negatively correlated with private
employment (E). The highest and most stable earned incomes are in the public sector. The strongest
relation with private-sector employment is the measure of whether the spill increased respondent
incomes (D). Spill-cleanup employment was in the private sector, markedly increasing the incomes
of Natives who were unemployed prior to the spill or who were engaged in some aspect of the
commercial-fishing industry (self-employed, on fishing crews, in canneries). Stable unearned income
correlated negatively with the employment and income items as one would predict,* with the
exception of the low positive PRE between unearned income and income benefits from the spill:
some houses with stable unearned incomes were benefitted by the spill.

The non-Native solution provides an interesting contrast with the Native solution and reflects
the importance of public-sector employment in Alaska. There are similarities between the two in the
relations among income (A), the proportion of income that is earned (B), and the stability of that

earned income (C), yet the most central item in the non-Native solution is the measure of how the

*6All Alaska residents are benefitted by annual distributions from the Alaska Permanent Fund, so all Alaska
residents benefit from one regular source of unearned income, but the amount of the distribution varies by year. Some
Alaska residents undoubtedly benefit from stock and bond dividends; this is not a benefit enjoyed by stockholders in any
Native Regional Corporations, with the exception of Cook Inlet, and such income is not enjoyed by any but a tiny
proportion of Natives--none in our samples. Stable, unearned income represents welfare and other public transfers.
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spill affected incomes (D). The spill influenced total income, earned income, and income stability
among non-Native respondents much more than it affected Native respondents. Whereas the spill
affected the stability of unearned income to about the same extent that it affected Native households,
unearned income played a much smaller role in non-Native than Native households. In the former,
29 percent reported stable sources of unearned income, while in the latter, 48 percent reported stable
sources of unearned income.

Posttest: Differences between Native and non-Native solutions in the posttest are
marked, as are differences from pretest configurations for Natives with Natives and for non-Natives
with non-Natives (Fig. 4-4). The differences between Natives and non-Natives, but particularly the
differences between non-Native pretest (Fig. 4-3) and posttest (Fig. 4-4) solutions are marked and
demonstrate specific spill-related effects. Let us interpret the non-Native solution first.

The spill's effects on non-Native incomes in the posttest--their amounts and sources--are very
different from the effects in the pretest. We note in the pretest that income (A), the proportion of that
income that is earned (B), and the stability of earned income (C) form a simplex. In the posttest,
earned income was less stable in 1991 than it was among the pretest respondents, while unearned
income was more stable among posttest than among pretest respondents. The points in the posttest
configuration (Fig. 4-4) are distributed in the shape of a circumplex around the peripheries of the
hyperspace.

In comparison with the pretest solution for non-Natives, the posttest solution shows the
consequences of modest cleanup income; reduced sources of stable, earned income; reduced private-
sector employment; and increased stability of unearned income. Whereas 29 percent of non-Native

households had stable sources of unearned income in 1989, 49 percent received stable unearned
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=100

MATRIX OF GAMMA COEFFICIENTS, ECONOMIC
INDICATORS OF THE EXXON VALDEZ OIL SPILL,
NATIVE KIP POSTTEST SUBSAMPLE (N25) WINTER
1991

A K4 .00

B K5 .41 .00

C K9 .25 .36* .00

D Qls .16 .08 .40 .00

E PPEMP -.14 .48 -.73*-.29 .00

F K10 .30 =-.26 -.22 -.04 -.36 .00

K4 K5 K9 Q15 PEMP K10
*= Pg .01 (via Kendall's 1,)

GUTTMAN-LINGOES' SMALLEST SPACE COORDINATES
FOR TWO DIMENSIONS, EXXON VALDEZ ECONOMIC
INDICATORS, NATIVE KIP POSTTEST SUBSAMPLE
(N25), WINTER 1991

CENTRALITY

VARIABLE INDEX D1 D2

A K4 30.853 16.854 22.023
B KS 65.957 =-36.270 -36.268
c K9 98.987 60.24) =-100.000
D Q15 82.773 100.000 -39.459
E PPEMP 125.822 -100.000 16.517
F. K10 122.920 99.480 88.403

Guttman-Lingoes' Coefficient of Alienation
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MATRIX OF GAMMA COEFFICIENTS, ECONOMIC
INDICATORS OF THE EXXON VALDEZ OIL SPILL, NON-
NATIVE KIP POSTTEST SUBSAMPLE (N61), WINTER
1991

A K4 .00

B K5 .81* .00

c K9 =18 =.32 .00

D Q15 -.25 -,10 -.23 .00 -
E PPEMP -.33 1.00 -.27 .03 .00

F K10 .24 =-.36 -,13 -.52*-.12 .00

) K4 KS K9 Q15 PEMP K10
*= Pg .01 (via Kendall's 1,)

GUTTMAN-LINGOES' SMALLEST SPACE COORDINATES
FOR TWO DIMENSIONS, EXXON VALDEZ ECONOMIC
INDICATORS, NON-NATIVE KIP POSTTEST SUBSAMPLE
(N61), WINTER 1991

CENTRALITY
VARIABLE INDEX D1 D2
A K4 82.246 47.541 71.082
B K5 65.032 -43.908 63.151
C Ko 117.637 35.757 -100.000
D Q15 102.687 -100.000 -34.08
E PPEMP 79.258 -81.718 36.164
F K10 107.675 100.000 21.109

Guttman-Lingoes'

Coefficient of Alienation

K= .071 K= .147
Kruskal's Stress = .049 Kruskal's Stress = .104

FIGURE 4-4. SSA-I (TWO DIMENSIONS) HOUSEHOLD ECONOMIC INDICATORS,
SIX KIP VARIABLES, POSTTEST, NATIVE:NON-NATIVE CONTRAST, 1991
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income in 1991. This difference is not a fortuity. The differences between non-Native panel
respondents in 1991 and posttest respondents are not significant on any of these items.

The importance of spill-related employment to Natives in 1991 is incontrovertible. In 1989,
most of the spill-related employment was in the private sector. In 1991, some of the spill-related
employment was in the public sector through jobs made available by the State. Other spill-related
employment was private. Because Native employment rates and incomes are much lower than those
of non-Natives, spill-related work exercises a more noticeable lifting effect in the Native than non-
Native populations. In the absence of spill-related employment, or compensation, or both, and in the
presence of low prices for salmon and a diminishing herring fishery, the non-Native population was
affected adversely in 1991,

Monetarily, persons who enjoyed permanent public-sector employment, whether Native or
non-Native, were least affected by the spill. This does not mean that no effects were felt by public-
sector employees. Persons in some positions at all levels of government, from city through borough,
State, and Federal levels, had their workloads increased as they coped with the consequences of the
spill.

In the Native solution, we see that income, earned-income stability, proportion of income
earned, and the effects of the spill on income (A, B, C, D) form a simplex with income and spill
effects as the termini. The differences between the Native and the non-Native solutions are without
question. Whereas gamma coefficients for spill effects (D) are negative Qith income, stability of

earned income, and proportion of earned income in the non-Native sample, the reverse is true for the
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Native sample.*’” The similarity between Natives and non-Natives in the posttest that differs from the
pretest is that the stability of unearned income increases with total income. Public-sector transfers
were no longer important to a large plurality of Native households alone. In 1991, 72 percent of
Native and 49 percent of non-Native households received unearned income from regular sources at
regular intervals.

AOSIS Questionnaire Instrument Contrasts Between Natives and Non-Natives:

Pretest: The Native and non-Native solutions in Figure 4-5 are remarkably similar

in structure, although scale locations are very different. In 1989, non-Natives, in comparison with
Natives, earned more, required greater monthly incomes to sustain their households, invested more
in their commercial-fishing enterprises, were more frequently employed, were more frequently
employed in the private sector, worked more months of the year, were more apt to have received
compensation for spill-related losses, were more apt to be satisfied with their incomes, and were more
apt to think that they were better off financially in 1989 than in 1984. By contrast, in 1989, more
Natives than non-Natives were commercial fishermen, lost work because of the spill, reported more
losses because of the spill, and were less apt to be compensated for their losses.

Whereas these differences are important in distinguishing Native from non-Native economic
circumstances, the configurations in Figure 4-5 appear to be very similar. In the left-center area of
each solution, a simplex joins satisfaction with current income (J), the report that current household

income is better than it was 5 years earlier (I), and private-sector employment (N). So, among

“The differences can be observed in the contrasting gamma matrices. The gamma coefficients in the simplex
comprising K4, K5, K9, and Q15 in the Native subsample decrease from termini to termini, with the strongest relations
occurring between adjacent points (with one exception). The relations among these items, with one exception, are
negative in the non-Native matrix. '
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GUTTMAN-LINGOES' SMALLEST SPACE COORDINATES FOR THREE
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NATIVE SUBSAMPLE (N119) WINTER AND SUMMER 1989

CENTRALITY
VARIABLE INDEX
A D2 57.022
B C6N 83.389
C C6M 104.073
D Cl12M 98.291
E €13 85.093
F €15 89.692
G Cl6 41.252
H c20 33.706
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=100.000
-92.057
68.585
100.000
95.703
=27.345
-40.235
-90.172

D2 D3
24,983 -46.972
-84.608 5.628
-96.305 -.350

-82.850 -44.381
-16,267 17.742
-100.000 -68.171
1.340 -55.257
55.536 4.222
23.437 42.916
84.566 -27.626
9.995 -100.000
23.797  -54.202
-2.633  -28.693
44.750 -11.865

.09 ,02 .04 .M
«29

o3

.51
03A

FIGURE 4-5. SSA-I HOUSEHOLD ECONOMIC INDICATORS, FOURTEEN AQI
VARIABLES, PRETEST, NATIVE:NON-NATIVE CONTRAST, 1988-89
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Natives as well as non-Natives, some persons
employed in the private sector were satisfied
with their incomes and thought they were better
off than earlier. And in both solutions, a simplex
is formed by the number of months respondents
were employed away from the village (D), the
number of months employed (C), and
employment during the past year (B). These
three employment items are also fitted into two

different regions in each solution. For example,

in the lower left quadrant of each solution,

Brief Definitions for AQI Variables in Figures 4-5 & 4-6

D2 Annual houschold income
C6N Was the respondent employed last year?

CeéM Total months of employment last year
CI2M  Total months of employment away from the village
last year

C13 Number of persons in household who gained
employment as a consequence of the Exxon Valdez spill

Cl5 If person(s) gained employment as consequence of
the spill, were they required to leave the village to do so?

Cl6 Number of persons in household who lost
employment as a consequence of the Exxon Valdez spill

C20 Number of persons in houschold who lost property
(such as forfeiting on a mortgage) as a consequence of the spill
D6 Respondent's cognitive assessment of whether
his’her household is better off, the same, or worse off
financially now than 5 years earlier

E29 Respondent’s affective assessment about his/her
income (not, somewhat, or completely satisfied)

D4 Respondent's cognitive assessment of the smallest
amount of monthly income needed to meet the needs of
his/her household

D3 Is the respondent a commercial fisherman?

D3A Amount of total household income invested in
commercial fishing last year.

months worked away from the village (D) measures persons who worked on spill cleanup (E): many

of these persons were commercial fishermen (L), whose fishing operations were small (modest levels

of investment) (M).

The similarities between Native and non-Native solutions for that region end there. The

Native solution forms a conex* with three stacked planes whose axis is "commercial fishing." The

lowest plane measures "income solvency" in which investment in commercial fishin and
¥

employment in spill cleanup (E) are joined--persons who had invested the most in commercial fishing

in 1988 and/or 1989 gained employment in the cleanup. The middle plane measures "income

**The conex and the cylindrex are common organizations when dimensionality higher than two is required to
account for the structure of the data. The conex is two or more stacked pie-shaped disks whose circumferences decrease
from the base to the top, resembling a cone whose base is wide and peak is narrow. The cylindrex is a structure that
resembles a roll of paper towels standing upright. Both have three organizing characteristics: (a) a polarizing facet that
establishes in which direction a point lies from an origin; (b) a modulating facet that corresponds to the distance of the
point from the origin; and (c) an axis along which these radexes are stacked (see Borg and Lingoes 1987:99-101).
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insolvency and loss" in which occupation in commercial fishing (L), loss of jobs in the household
because of the spill (G), and compensation for financial loss because of the spill (H) are fitted. The
interpretation is straightforward: the households that lost the most employment and were least
compensated for spill losses were commercial-fishing households. The highest plane is the point on
the cone, representing months of employment away from the village (D)--if there was spill-related
employment for Native fishermen and nonfishermen, it was away from their home villages. Natives,
in comparison with non-Natives, were less often compensated for their losses, more frequently lost
jobs because of the spill, and spill-related employment was more frequently away from their home
villages.

In the non-Native solution, the measures of job loss (G) and compensation for losses caused
by the spill (H) appear in a radex* with income (A), months employed at one's home village (C),
employment in the past year (B)‘. employment due to the Exxon Valdez spill (F), and the minimum
monthly amount required by the household (K). The most central point in the solution is employment
in the past year (B). The circumplex nearest to the center fits (G) job loss and (H) compensation for
losses. The second circumplex, which is most distant from the center, income (A), minimum monthly
income required (K), spill-related employment (F), and months of employment at one's home village
(C). The solution demonstrates that for some non-Natives, compensation for losses was higher and
more frequently obtained than for Natives, that their spill-related employment usually was local, and

that job loss was compensated either by job gain (spill related), or compensation, or both.

%A radex appears as a combination of simplexes and circumplexes, that is, it appears as rings around a center
so that each item belongs simultaneously to a simplex and a circumplex where the simplex is not a substructure of the
circumplex. The radex, unlike the circumplex and the simplex, cannot be defined entirely by its formal properties. It
requires a substantively meaningful central point.
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Differential success in the size of compensatory awards and in gaining employment for local cleanup rather
than having to travel to do so distinguishes Natives from non-Natives in the pretest. The scale locations for

employment and income, of course, are crucial and persistent differences between the populations.

Months of employment in the respondent's home village and income are positively and strongly
related among Natives and non-Natives for public-sector employees. The variation is in the private sector,
and there we see that Natives, in general, are engaged at a very low level of investment. Their absolute
losses are smaller than those of non-Natives but every bit as critical to the maintenance of households as are

the larger losses sustained by non-Natives.

Returning for a look at the Native solution, the conex in the right-front quadrant fits employment
during the past year (B), months employed (C), spill-related employment (F), and minimal income needs
(K) with increasing income (A). The difference with the non-Native configuration is in the placement of job
losses and compensation. Non-Natives received more work, more local work, and were more frequently

compensated at higher amounts than Natives.

Posttest: There are marked differences between Native pretest and posttest solutions and
between non-Native pretest and posttest solutions. The differences between pretest and posttest solutions
reflect some noticeable changes between the period immediately following the spill, and the period about 2
years following the spill. Private-sector employment was 16 percent less in 1991 than 1989 for Natives, and
7.5 percent lessin 1991 than 1989 for non-Natives. Public-sector employment was higher by 16 percent for
Natives and 7.5 percent for non-Natives. Some of the change is accounted for by jobs being created in the
public sector following the spill. More importantly, not nearly as many jobs were lost from the public sector

as were lost from the private sector in 1990, this
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surely accounts for the increased proportion of public-sector employment in 1991 and for the increase of

income with public-sector employment and months employed.™

Figure 4-6 provides solutions in three dimensions for Native and non-Native subsamples for 1991.
The Native solution distinguishes persons gainfully employed in the public sector and persons who gained
some compensation for losses incurred by the spill by fitting them into a smplex that is set off from the
commercial-fishing area, from persons whose household members lost jobs because of the spill, and from
persons who gained some employment on spill cleanup in the summer of 1990 (the second summer
following the spill (H). In the left-front quadrant is the "public-sector” smplex. Here we see that income (A)
increases with months of employment (C), the assessment that households were better off financialy in
1991 than in 1986 (1), the feeling of satisfaction with the household's current income (J), employment last
year (B), and the receipt of some compensation for losses incurred from the spill (H). It is significant that
these items are negatively related to private employment (N). Public-sector jobs comprised 50 percent of all

Native employment in 1991 and 34 percent in 1989.

In the Native pretest, income and months of employment and the cognitive assessment that
households were better off financialy in 1989 than 1984 were fitted with employment away front the
village--some on Exxon Valdez spill cleanup and some in commercial fishing. In the Native posttest
configuration, a "cleanup" ssmplex comprises spill-related employment (E), employment away from the

village (F), employment in the private sector (N), and months of employment away from the

* persons employed in the public sector normally work 12 months per year in Alaska, whereas most persons
engaged in commercial fishing in Alaska work about 6 months per year. There are exceptions, such as per sonsin
managerial positions with fish-processing companies. The recent development of the pollock fishery (and other fishin
the bottom fishery) and the resurgence of the crab fishery out of Kodiak have increased the number of months of annual
employment for some fishermen.
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village (D). These items have negative or low positive relations with income, demonstrating the marked
difference between the infusion made by spill-related employment to Natives in 1989 and 1991, and the

foundering of private-sector employment in 1991 as well.

The "commercial-fishing" simplex in the left-center portion of the Native hyperspace demonstrates
that the economic circumstances of commercia fishermen in 1991 were not as good as they were in 1989,
almost surely because cleanup employment was more scare and because prices paid for Alaska salmon were
down. The smplex joins commercid fishermen (L) with the number of jobs lost in the household because of
the Exxon Vadez spill (G), investment in commercia fishing (which was very modest and negatively
correlated with income) (M), and high minimum monthly income requirements (K). Minimum monthly
income requirement, too, is negatively correlated with income, demonstrating that high needs were not being

matched by high incomes among commercia fishermen.

The dwindling of income and private-sector employment--commercia fishing and spill cleanup--
account for mgjor differences between the non-Native posttest solution and the non-Native pretest solution.
In the center of the left-front quadrant of the posttest solution we see that a "high-income"’ simplex is formed
by income (A), satisfaction with income (J), the assessment that the respondent’s household finances were
better in 1991 than in 1986, and with the receipt of' compensation for losses incurred by the Exxon Valdez
oil spill (H). In 1999, employment, that is, the months employed and the place of that employment, played a
much more prominent role in accounting for income, while private-sector employment played a much larger
role in accounting for respondent satisfaction with income and for the assessment that the respondent's

household finances were better in 1989 than in 1984.
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The non-Native posttest solution, then, demonstrates that compensation for losses incurred from the
Exxon Vadez spill is the only factor that accounts for high incomes in 1989 and 199 1. The relations
between the items in the "high-income" simplex are positive with public-sector employment and negative
with private sector. So commercial fishermen, in general, in the non-Native posttest sample were not doing
as well as private-sector employees, in general, or private-sector employees who were compensated by

Exxon sometime between the winter of 1990 and the winter of 1991 for losses sustained from the spill.

The number of months respondents worked away from the village in the past year (D), employment
in the past year (B), and months of employment last year (C) form a ssimplex in the right-center of the
hyperspace. Employment (B) and months employment at home (C) are positively, if weakly, connected to
income (A) whereas employment away from home is negatively correlated with income. Income, then, is
related to employment, but only weskly to private employment and negatively to employment engaged in
beyond the village. Non-Natives, we recall, gained cleanup employment at home in 1989, not away from
their home villages, and in the preceding commercial-fishing season were frequently employed away from

home, rather than nearby.

Two simplexes, an outer one in the upper left quadrant and an inner one closer to the center, revea
the relations among commercia fishing and the Exxon Valdez spill. The outer simplex represents the
"Exxon Vadez Spill Effect.” The loss of jobs in the household as a consequence of the spill (G) forms one
of the termini and spill-related employment (F) forms the other. Commercia fishermen (L) are those who
lost most work and, in 1991, in order to get work, had to leave their home villages (F). The smplex
immediately to the right of the "Exxon Vadez Spill Effect” and closely connected to it fits private-sector

employment (N), with the minimum income required by the
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respondent's household (K) and the amount invested in commercid fishing (M). The configuration
demonstrates that commercial fishermen among the non-Natives were affected in ways very similar to
Native commercia fishermen by the aftermath of the oil spill in 1990. They obtained less work for clean up,
and that work was seldom in the home village of the respondent. Non-Natives who invested in their fishing

operations, in general, invested less and gained less for their investments.

Non-Native household economies were exacerbated by the spill, which appears to have been a
contributing, factor to the downturn in the price of wild salmon in the Prince William Sound region
following the spill, and which in 1992 and 1993 appears to have adversely affected the runs of spawning

salmon anticipated throughout riversin the Prince William Sound drainage.

I1.C. Indicators of Change: Differences Between Waves of the Panels and Comparisons of Panes
with Posttests

| refresh the reader with some generaizations about panels. Panels comprise persons interviewed in
a pretest from which they were selected at random to be reinterviewed in subsequent research waves and
who were subsequently located and reinterviewed. Membership, we have learned through study of seven

separatelv drawn (and reinterviewed) pandls between 1987 and 1991.

represents persons .., . Who are not torced or who do not choose to relocate from their

have no places whither to flee. The pretest respondents who stay behind, that is, remain in place, are the
respondents who constitute the universe from which the panel is drawn. The loss of panel members between
research waves, then, is caused by relocation from coastal Alaskan villages and the dominant causes of
relocation are (a) economic exigencies, (b) seasona work, and (c) the securing of better employment

e sawhere
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Some panel respondents may well be pressed by economic exigencies, bill these persons do not
leave the village if it is their "home," that is, the place where they have resided for along time. Thisis often
their natal home. These respondents, most of whom are Natives, have neither places to which they can
relocate nor desires to do so. Whereas a large proportion of panel respondents, particularly non-Natives, are
employed and have stable earned incomes, many Native respondents are unemployed and receive income,
goods, and labor assistance from sundry sources, including networks of kinspersons and friends, and from

government sources.

Interpreting differences between pretest and posttest responses as evidence of changes, as we have
done above, poses the threat to vaidity known as "ecological fallacy"®" (attributing to group A, the pretest,
responses from group B, the posttest). In comparing waves within panels we seek to avert threats to validity
posed by the ecological fallacy. But in comparing panel waves, "test artifacts'> pose threats to validity (the
assumption is that persons asked identical questions at two points in time are conditioned to respond during
reinterviews as they were conditioned to respond at their initial interview). By comparing posttests with
second-wave panel responses, we seek to avert threats to validity posed by "test artifacts.” Our tests for
differences between posttest responses and the second wave of panel responses for the AQI and KIP data

sets demonstrate that the vast majority of differences are minor and attributable to chance variation. * Two

*'We also refer to the ecological fallacy as "specification error."”
2 \We also refer to test artifacts as "reactivity

%3 See Table 5-5 for differences between AQI posttest and second wave of the AQI panel, and 11-1
for
differences between KIP posttest and second wave of the KIP panel (SIS V). In the AQI tests, 10 of 59 items
are significantly different at .07 in lower. Four of those items measure voting in Native corporation, city,
and State elections, five measure employment; and one measures household income. Panel members are

more often employed, enjoy more stable incomes, reside in villages for longer periods, and more frequently
avercicn the nnlitical franchiea than
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voting behavior, account for 8 of the 12 differences that proved significant among the 320 items (aggregate)
in the AQI and KIP data sets (see Tables A6 and A13 in the Appendix). Panel members were more
frequently employed and more frequently exercised their political franchise. Thisis not a surprise. Rather, it
fits the structure of Alaskan demography and village organization. There is considerable population
fluctuation, particularly among non-Natives, as economic factors encourage or discourage population

movements.

KIP Posttest and Panel: Given the nature of selection of panel and posttest samples, we expect

some differences between responses from panel and posttest respondents to interviews conducted during the
same research wave. Figure 4-7 contrasts the first and second wave of the KIP spill panel on the same
household economic indicators used to analyze the KIP pretest and posttest (Fig 4-1).>* The solutions for
Wave | and Wave 2 of the pandl are nearly identical to the pretest and posttest solutions respectively (Fig.

4-1).

Of specid interest to us here is the difference between the configurations for Wave 2 and for the
posttest. That difference hinges on the relation between stability of household earned income (K9) and
consequences to household income from the Exxon Valdez spill (Q 15). On one hand, the earned incomes of
posttest respondents were more erratic than those of panel respondents. On the other hand, a dightly greater

proportion of posttest than panel respondents claimed either that the Exxon Valdez spill had increased their

%3 (.. continued)
do pretest or posttest respondents. In the KIP tests, 2 of 263 items are different at .07 or lower. Significantly more
panel respondents than posttest respondents thought that the Exxon Vadez oil spill was not an unusual event.
They also thought that Native groups did not help in the clean up of the spill

> The measure of public-private source of employment (PPEMP) is dropped from Figure 4-7, and the
item plots do not have identical letters. The concordance of plot |etters follow as posttest=panel2W: F=A, A=B,
B=C, C=D, D=E, E=MISSING.
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the same as it was prior to the spill (52.6% to 50.7%). The difference between the posttest and the second
wave of the panel on the relation between these two items is reflected in a negative PRE for the posttest and
a positive PRE for the panel. The stability of earned incomes of pand members was less affected by the
spill than was the case for posttest members. These results confirm the generalizations above (Table 3-5)
that job and/or income stability are hallmarks of the retention of panel members. They suggest, as well, that
posttest respondents whose earned incomes were most erratic or who lost the most because of the spill,
especidly if they are non-Natives, are the most likely candidates to relocate should their economic

circumstances not improve.

The differences between the first and second waves of the pane are similar to the differences
between the pretest and posttest. The modest differences are in the relation between the stability of unearned
income (K10) and the effects of the spill on household income (Q15). Once again, pandl responses reflect
stability. In Wave 1, the PRE between the stability of unearned income and the increase of household
income as a consequence of the spill is low, but positive. In Wave 2, that relation is low negative. The
stability of unearned income remained the same in the pand's two waves, but between those waves there
was an increase in the proportion of respondents who claimed income losses as a consequence of the spill.
Some of the affected panel respondents were commercia fishermen, and some supplied goods and services

to them.

An apparent contradiction is in the pretest: posttest contrast. The stability of unearned income was
greater for posttest than for pretest respondents, yet the proportions of persons who claimed that their
incomes decreased or that their incomes increased because of the spill were higher among pretest than

among posttest respondents. It is the concluding hypothesis here that many persons who lost the most,
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the spill--because of plunging fish prices, or high debt, or both-- relocated from Alaska. Some could not be
located after the pretest and hence could not be included in the panel. Others were no longer residents of
spill-area villages (sample universe) and hence could not be included in the posttest sample. Those who lost
the most supplemented their incomes with stable sources of unearned income (or government transfers of all

kinds).

Table 4-2 provides evidence for the concluding hypothesis It is complex because it requires
comparison of the posttest with the second wave of the panel and aso of contrasts between Natives and
non-Natives within the posttest and the panel. Twice as large a proportion of posttest respondents whose
incomes decreased because of the spill reported stable unearned income than the proportion of posttest

respondents whose incomes increased because of the spill.

Upon controlling for race, it is evident that much greater proportions of Natives than non-Natives
received stable unearned income in 1991, whether they lost or gained income as a consequence of the spill.
Many Natives in the posttest sample whose incomes increased as a consequence of the spill plummeted soon
thereafter, accounting for their stable, unearned income. Only 10 percent of non-Natives whose incomes
increased because of the spill received stable sources of unearned income in 1991. Clearly, non-Natives
whose incomes increased because of the spill were better positioned to resume incomes that did not require
welfare than were non-Natives whose incomes decreased because of the spill. They were also much better
positioned to resume incomes without benefit of welfare transfers than were Natives, regardless of whether

Native incomes decreased or increased because of the spill.
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Table 4-2

EXXON VALDEZ SPILL'S EFFECTS ON HOUSEHOLD INCOMES AMONG
KIP POSTTEST AND KIP PANEL RESPONDENTS WITH CONTROLS
FOR NATIVE AND NON-NATIVE RESPONDENTS, 1991

Spill's Effect on Houschaold Income, 1991

Proportion of Sample Respondents with

Stable Unearned Income Decrcase Increase
Paosttest
Total 63% 32%
Natrve 83% 75%
Non-Nagive 8% 10%
Panel Wave 2
Total 33% 42%
Native 60% 80%
Non-Native 33% Qg

Fewer panel respondents, whether Native or non-Native reported stable unearned income in
1991. A slightly larger proportion of panel respondents whose incomes increascd because of the spill
reported stable uneamed income than panel respondents whose incomes decreased. The differences
between the postiest and the panel are marked, particularly in the proportion of persons whose
incomes decreased because of the spill and who received stable unearned income.

When we exercise controls for whether persons are Native or non-Native, the structural
similarities and the structural differences between the posttest and the panel are revealed. Non-
Natives are much less likely than Natives to receive welfare and other regular transfers, and among
non-Natives, respondents whose incomes decreased because of the spill are much more likely to
receive stable unearned income than are persons whose incomes increased because of the spill (the
ratios are 3 7-1 in the panel and 5.8:1 in the posttest). Majority proportions of Native respondents
in both samples received stable unearned income regardless of whether their incomes increased or

decreased because of the spill. Increases in income were due to employment in the spill cleanup,
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while most losses were due to problems associated with commercia fishing (curtailment of openings,
plunging of prices for fish). Beyond the inequalities associated with whether or not persons are Native,
panel respondents enjoy more stable incomes and rely less on unearned income than do pretest and posttest

respondents.

KIP Measures of Stability and Change in Household Incomes: Similarities between the pretest

and the first panel wave and between the posttest and the second panel wave are not fortuities. Between
1989 and 1991, incomes decreased and became more erratic, whereas the stability of unearned incomes
increased. The oil spill isa principal factor in accounting for the variation in incomes in 1989 and 1991, as
well as the sources of income and the stability of those sourcesin 1991. The prices fetched by salmon in the
spill area or elsewhere in Alaska did not recover in 1990 or thereafter. However, salmon returning to Prince
William Sound decreased following 1990, whereas salmon stocks in other Alaska commercial-fishing areas
experienced remarkable increases.™ The deleterious effects of the spill are alikely cause of the dwindling of

the Prince William Sound fishery.

AQI Podsttest and Pandl: Figure 4-8 demonstrates marked similarities between tile solutions for
the first wave of the AQI pand and the AQI pretest and between the second wave of the AQI panel and the
AQI posttest (Fig 4-4).% The differences between the two waves are similar to the differences between AQI

pretest and posttest samples. Respondents earned significantly more in the first than in the second wave,

** The Y ukon-Kuskokwirn salmon fishery experienced an unexpected and unexplained declinein
1993. No connection to the Exxon Valdez oil spill had been made by the early summer of 1994.

% Ten of the variables are matches between the pretest and the first wave of the panel and between the
posttest and the second wave of the panel. Items C15. C16, C20, and D3A were not asked of every panel member
during the first research wave, so they do not appear in that solution. Plot letters for Natives of the panel match
the pretest and posttest |etters.
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in the first. The strongest relations with income form a region in the left center of the configuration,
matching closely comparable items in the pretest. Households whose minimum monthly incomes were high
(K) earned large incomes (A), and those who earned the larger incomes tended to be satisfied with them (J).
Most respondents who professed satisfaction with their household incomes thought that their households
were better off financialy in 1989 than 5 years earlier (1). Knowing how many months a respondent was
employed reduced only 30 percent of the error in predicting income (C), while knowledge as to whether a
respondent was employed in spill cleanup (E) is a negative predictor of income (-11%). Thus, stable
earners, especially public-sector employees, were seldom engaged in cleanup operations, while commercial

fishermen so engaged did not earn high incomes (L ).

The fall and early winter of 1988-89 allowed commercia fishermen to engage in normal fishing
activities, but in genera they do not fish nearly so many months as respondents employed in the public
sector or those in service and retail businesses. The highest earners among commercia fishermen professed
some satisfaction with those incomes. But as in the pretest, the magjority of commercia-fishermen are
Natives who operate on a small scale. Because they are a mgority, the structure of commercial-fishing
relations to employment, months of employment, and spill-related employment is represented in two
overlapping smplexes on the right side of the hypersphere. In the lower right, commercia fishermen who
were engaged in spill employment (E) spent severa months away from their home villages (D), but this
employment did not generate high incomes. Thus, most commercia fishermen earned modest incomes, and

some of them lost income because of the spill. In the upper right, we see that knowledge of private-sector

amnlovment (NN nredicte emnl ovment
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(B) and employment in commercial fishing (L). It aso predicts months employed away from the village (D)

These data, when compared with second-wave responses, show that higher incomes, in genera,
were obtained during the months prior to and immediately following the spill, but they do not show that all

persons benefited from spill cleanup.

As in the first panel wave, employment in spill cleanup during the second wave is a negéative
predictor of income (y -, 12). Yet months of employment is a stronger predictor of income in the second
wave (y .40) than in the first (y .30). This difference focuses directly on the downturn in commercia fishing
in which seasona employment formerly generated larger incomes for a larger proportion of the population.
The consequences to commercia fishing and the contribution of cleanup activities to incomes are similar

between waves of the panel and between pretest and posttest samples.

The configuration for the second wave of the panel demonstrates that panel respondents were less
affected by the spill than were posttest respondents (see Figs 4-4 and 4-8 and Table 4-3). This is not to say
that panel respondents avoided inflationary prices, or loss of employment, or loss of income from
commercia fishing as a consequence of the spill. Nor is it to say that panel members did not gain
employment or compensation for losses from the spill. Although panel respondents earned less in 1991 than
in 1989 (by about 4%), second-wave respondents earned about 4 percent more than posttest respondents,
and the variation among incomes was much less among pand respondents than among posttest respondents

(23% to 47%).
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Table 4-3

INDICATORS OF THE EFFECTS OF THE SPILL ON HOUSEHOLD ECONOMICS,
AQI PANEL (N140), AND POSTTEST SAMPLE (N216), 1991

AQIPOSTTEST WINTER 1991 AQI PANEL WINTER 1991

ECONOMIC INDICATORS N216 N140
122 Household Income
Mean $46,580 $48.750
o] $21,970 $11.210
CRVo 47% 230
C6N Emploved last year
Yes 84.34% R6.4%
CoM Months emploved last vear
Mean 7.8 7.0
I 4.7 b4
C12 Work away from the
commmunity last vear?
Yes 21 1% 17.4%,
C12M Months lefl village for employment
last vear?
Mean 4.0 2
C13 Employment due to Exxon Valdeg?
One or more jobs in household 24.5% 26.4%
C15If Exxon Valdez work. did R Teave
village?
Nao R81.0% T5.9%
Yes 19,04, 2410
C16 Loss of employvment due to Exxon
Valdez?
One or more jobs i householkd 22.1% 20.8%
Rs who claim loss from spill ¢%o of "T'otal) 54.6% 29.0%
C20 If financial loss, did Exxon compensate?
No compensation
[nadequate compensation 67.8% 79,20,
Adeqguate compensation 30.6% 12.5%

00" 8.3%
C201 Respondent househotds whoe gained
financially from the spill ¢sellzreponed)

8750_0 '? 500
PPEMP Sector of emplovmem?
Public
Private 35.2% 24.8%

64.8%0 75.2%
Unemiployed or not 10 work foree

17.0%, 22.0%
D3 Commeraial fishermen (% of totaly

30.6% 38.8%
D3 A Fishermen mvest 052K (%o ot tolal)

76.3% 63.3%
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There are no differences between posttest and panel in the proportions of respondents who thought
they were worse off or better off than they were 5 years earlier, or who claimed to be satisfied (somewhat or
completely) with their current incomes. And there are only modest differences in some other economic
indicators. For example, a dightly smaller proportion of panel households than posttest households had one
or more members who lost employment because of the spill, and a dightly larger proportion of persons in
panel-respondent households than posttest households were employed in cleanup operations during 1990

(the second year of the cleanup).

Other small differences suggest modest differences in the stability of panel and posttest. Fewer
panel respondents appear to have required cleanup employment, or been available for such employment if
offered. Yet it is notable that persons from panel households were employed in cleanup operations for a
significantly shorter mean period than were posttest respondents. In addition, whereas a larger proportion
panel respondents than posttest respondents left their home villages for cleanup work (C15), a smaler
proportion of employed panel respondents left their villages for work (C 12) than was the case for posttest
respondents in general. The evidence points to the greater stability of employment among panel members,

although the difference between posttest and panel employment was only 2 percent in 1991.

More telling than losses or gains of employment and months of employment due to the spill are the
differences in financia losses and the compensation for those losses. We see that less than a third of panel
respondents claimed losses, while more than half of posttest respondents so claimed. And whereas a larger
proportion of panel than posttest respondents who reported financia losses said they received no
compensation from Exxon/Veco, a few of the former thought that their compensation was adequate, while

no posttest respondent thought that his or her compensation was
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adequate. Note, too, that 68 percent of posttest and 79 percent of panel respondents had not been
compensated by February-March of 1991. The differences between who lost and whether, if persons were
compensated, they believed that the compensation was adequate, are of a piece with other factors that

reflect that panels select for stability of place and/or employment.

For examples of stahility, even in the volatile commercial-fishing arena, the proportion of panel
respondents engaged in commercia fishing in wave 1 was 44.8 percent and in wave 2 was 38.8 percent. The
proportion of pretest respondents engaged in commercial fishing was 42.0 percent while 30.6 percent of
posttest respondents were so engaged. The proportion of attrition in the panel was half the difference
between pretest and posttest. In addition, a greater proportion of panel than posttest respondents invested
more than $2,000 in their fishing enterprises in 1991. Whereas 50 percent of respondents in the second
panel wave who clamed to be commercia fishermen said that they invested nothing at all between the
winter of 1990 and 1991, 64.4 percent of posttest fishermen claimed not to have made any investment in

their businesses.

The small differences between the posttest and the pand's second wave and some important
differences between the solutions for the first and second waves of the panel are apparent in (Figs. 4-4 and
4-8). The solution for the second wave of the pand is aradex in which employment (B) is the most central
point. The important difference with the solution for the first wave is that in the latter commercial fishermen
(L) is the most central point. The difference points to changes in commercial fishing and income following

the spill.

In the configuration for the second wave, wedge-shaped regions, each connected to employment,

(LR |
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region. To the lower left is the "short-term employment--medium income™ region. To the upper left is the

"short-term employment--low income region."

Employment is the polarizing facet for the three regions. The most stable employment sector is to
the right, defined by the close proximity of employment to months of employment in the home village (C).
The sector up and to the left is defined by short-term, spill-related employment away from the village (E, F).
The sector down and to the left is defined by months of employment away from the village (D), not

necessarily spill related.

Income or the investment of income play the modulating role in the radex and organizes the regions
into different distances from the center. Several smplexes are fitted within each of the regions of the radex,
and they fit quite closaly the posttest solution. The high-income region to the right fits high-income (A) with
increasing months of employment in the home village (D), and high minimum monthly income needs (J).
Further removed toward the periphery are fitted satisfaction with the household income (1) and the cognitive
attitude that the household was better off in 1991 than in 1986 (H). Knowledge of income reduces less error
in predicting income satisfaction and cognitive attitudes about finances in the second wave (average about

40%) than in the first wave (average about 50%).

The regions to the left are negatively related to | and H and wesakly or negatively related to income.
The regions are interpreted thus: in the lower left, if large amounts were invested in commercial fishing (L),
incomes were high, but whether high, low, or in between, fishermen (K) were employed away from the
village (D) on average less than one-fourth of the time that respondents were employed in the village.
Fishermen who lost employment (G) but were compensated for their losses were most apt to have been

employed. The lower left, then, represents foundering commercial
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fishermen, some of whom enjoyed success in the year following the spill. Some of those successes were
facilitated because the fishermen were compensated for their losses in 1989. Those who invested the most
were the highest earners, but knowledge of the amount invested allows for only a modest reduction of error

in predicting income (y = .22).

The items in the upper left region (E, F) form ssmplexes with commercia fishermen (K) and loss of
employment within the household (G). The E represents the acquisition of spill-related employment, while F
is the measure of spill-cleanup employment away from the village. Thus, some commercia fishermen (K)
who lost employment or in whose households members lost employment (G) were most likely gain
spill-related employment (E). For the most part, that employment was conducted away from the village,
yielded few months of employment, produced low incomes, low income satisfaction, and the cognitive

attitude that household finances were worse in 1991 than in 1986

AQI Measures of Stability and Change: Asis the case for the KIP panel measures, similarities

between the AQI pretest and the first wave of the AQI panel and between the AQI posttest and the second
wave of the AQI panel are not fortuities. Between 1989 and 1991, respondents had to work more months for
lower incomes. The proportion of respondents who identified themselves as commercial fishermen in 1989
decreased in 1991, and the proportion of commercial fishermen who did not invest anything in their
commercial-fishing operations in 1991 increased. A smaller proportion of respondents claimed satisfaction
with their incomes in 1991 than in 1989, although the need for high minimum monthly incomes increased
rather than decreased. Employment in cleanup activities in 1989 and 1991 correlates negatively with
income. These incomes went to persons unable to fish and unable to charter their boats for cleanup and

1Incomnensaten hv
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March of 1991 for losses they claimed to sustain. The highest incomes were earned by persons who were
successful in contracting their vessels for cleanup activities, or who received adequate compensation for
their losses, or who invested the most into their commercial-fishing operations. These items are not

mutually exclusive. Or they are respondents employed in the public sector.

I11. CONSEQUENCESOF THE SPILL TO HOUSEHOLD ECONOMIES

The Exxon Vadez spill precipitated a brief boom-bust cycle that affected employment, income, and
commercial activities. The boom response to the spill occasioned a quick and dramatic increase in prices for
commodities, rents, and services. Some services, such as transportation, were preempted by the needs of the
cleanup operation. Commercia fishing for inshore species was curtailed in some areas and forbidden in
others. Jobs were lost, particularly in commercia-fishing-related occupations, but gained in cleanup
activities. Whereas non-Natives fared better than Natives in securing income from cleanup activities--
selling labor and chartering boats--Native incomes were more positively affected, mainly because Native

incomes were so low prior to the spill.

Significantly more jobs were lost in the private than in the public sector between 1989 and 1991, as
the private sector responded to market forces (low prices for oil and for fish) and to the curtailment of
cleanup activities. The Public sector was slower to respond to market forces that reduced tax revenues from
oil and fish and was dower to pull back from cleanup operations. Some public-sector activities and
programs related to the spill continued into 1991, providing employment for spill-area respondents. The
marked increase in the stability of unearned income in 1991 over 1989 indicates the increasing importance

of welfare and other government transfers to the economies of many spill-area households
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Across our samples and panels, incomes in general were negatively correlated with spill-related
employment, but not among the Native subsamples. Spill-related employment applied some salve to some of
the most gaping wounds opened by the spill. Average incomes of panel households in the spill area
decreased in 1991 from their incomes in 1999, and incomes, of posttest respondents in our 1991 sample
were less than those of pretest respondents. The consequences of those decreases must be evaluated in light

of theinflation that affected all spill-area villages.”

Spill-cleanup employment provided increases in the incomes of many Native households, but those
increases were not so great as to achieve income parity with non-Native households. In addition, the income

disappeared asfast as it appeared as boom became bust. Inflationary prices, however, did not disappear.

For the most part, commercia fishermen in our samples and panels fared worst following the spill.
Even those who gained spill-related employment, unless they were Natives, did not improve their household
finances. Commercia fishermen who fared best were few in number relative to most fishermen The most
successful ones had the greatest incomes either from fishing long distances from the spill area or from
chartering their boats. In some instances, fishermen who chartered their boats also were compensated for

fish they did not catch, and in even rarer instances, these persons were able to sell fish that they caught.

Our over-time measures between 1989 and 1992 reveal high fluctuation in household incomes
between the three waves of research (1989S, 1991W, 1992W). So, whereas income dropped only modestly

(2% to 4% per wave), there was considerable fluctuation in the incomes of panel.

> Table 4-1 shows increases in food prices from 8 percent to 33 percent and increases in necessary
nonfood prices from -5 percent to 33 percent between summer 1989 and winter 1991. Comparative prices for the
spill-areavillages are reported in SIS 1V, Parts 1 and 2.
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respondents between the spill and 2 years thereafter. The panels, we aver, represent the most stable
households (employment, income, place of residence) in our pretest samples from which they were drawn.
Fluctuation was sufficient in some households in our pretest samples to require that those persons rel ocate.
Cognitive assessments of whether households were better off or worse off in 1991 were atered toward
"worse off," and affective attitudes were atered toward "unsatisfied" and "somewhat satisfied” by persons
whose incomes dwindled but whose minimum monthly income needs remained high. In the face of inflation
for necessary goods and services, it is to be expected that minimum monthly income needs would remain

high.

At question is the relation between the spill and the plunge of prices in the commercial-fishing
industry in 1990 and thereafter. The plunge of prices for Alaskan wild salmon (perhaps hatchery produced
and released as smolt) may be related to a surfeit of wild Alaskan salmon, the increasing preference for
canned tuna over canned salmon, and the increased production of pen-raised salmon in Norway, Japan,
Cdlifornia, Oregon, Washington, and Chile. These factors probably account for the plunge in the value of
Alaskan salmon. But as salmon stocks increased in aimost al Alaskan waters from 1990 through 1993,%

Prince William Sound salmon and herring stocks decreased in 1992 and 1993. Those stocks may well have

[ DN .5 JS PR [ DR A SN DR R —— ] ]

°The unusually low return on the Y ukon-K uskokwim drainagesin 1993 is a
puzzle.
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PART THREE:
ON SUBSI STENCE AND THE EXXON VALDEZ SPI LL




CHAPTERS
INTRODUCTION TO SUBSISTENCE AND TO THE SUBSISTENCE
MODE OF PRODUCTION ASMEASURES OF "TRADITIONS'

I INTRODUCTION TO CONTENTIONS ABOUT " SUBSISTENCE" AND
"CULTURE"

Income is avery sengitive indicator of other socia factors, as the preceding analysis attests. But we
did not focus our inquiry on income as the sole item affected by the Exxon Valdez oil spill. Income gained
through employment or business ownership is the reason practicaly al non-Native adults reside in Alaska.
Most non-Native Alaska residents were not born there. Most leave when they have no employment or no

business. Such is not the case for Natives

Differences between Native and non-Native practices and customs in Alaskan coastal villages are
structurd, including the ways in which each copes with economic exigencies. Weekly life for Native
households includes occasional attendance at public meetings held by city councils, Native corporations, or
extracurricular organizations at churches. That life includes frequent visits to and from relatives and friends.
Those vidits, whether as hosts or guests, amost always entail the sharing of snacks and frequently the
sharing of larger meals. Depending on the resources that are available, but particularly from late spring
through summer, Natives actively harvest, process, and store wild foods. Some of those foods and
by-products are then distributed to relatives, elders, and friends who reside in households other than those of
the persons who harvested them. Throughout the year, too, Natives contribute labor for small tasks to
kinspersons and to elders, often to friends, and with these persons they aso share equipment, such as tools,
snowmachines, and the like, depending on the exigency or the request. Persons who give aso receive, but

not necessarilv in the same amotints or
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from the same persons to whom they have donated food, labor, or equipment. These are not customs of

non-Natives.

The activities that are central to the lives of Natives, the organizations through which these
activities are conducted, and the sentiments that are attached to these activities; and to the environment in
which they take place are subsumed under the rubric "subsistence mode of production.” For this reason, it is
necessary to begin Part Three with an assessment of some of the results obtained from the first phase of the
Social Indicators research. It is necessary to do so if we are to account for the consequences of the Exxon
Valdez ail spill to Native and non-Native "subsistence” practices in the spill area. It will be recalled that the
first phase of the research commenced in late 1996 and was concluded during the winter of 1990. Two of
the 31 villages in the origina phase, Kodiak City and Old Harbor, are in the spill area and in the spill-area
sample. The other villages sampled during the original phase are located in the Aleutian Ilands and north of

the Alaska Peninsula

Several Native villages located in the area affected by the Exxon Valdez oil spill brought suit
against Exxon in which they sought financial restitution for damages caused by the spill to their culture and
way of life. They argued that the wild resources on which they relied were fouled, and that the activities
associated with those resources were altered, negatively so. On Friday, March 25, 1994, U.S. District Judge
H. Russell Holland ruled that those villages cannot collect damages for the harm they allege suffered by their

culture™ (Enge 1994:E1, E3). On the issue of damage or loss to

%9 Culture, per se, is not damaged or harmed. Social scientists often define organizations of phenomena--
acts, objects, ideas, and sentiments--that are dependent on the use of symbols, that are characteristic of a people,
and that are transmitted from generation to generation as "culture." The classification of those phenomena, the
ways in which they change or in which they retain their stability and the factors that influence stability and change
are the topics that scientists of social change study and seek to explain. If persons gain their livelihoods from
harvesting naturally
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Native culture, Holland found for the respondent, Exxon, that "[t]he Exxon Vadez ail spill wasa

disaster of major proportions, but it did not deprive Alaska Natives of their culture."®

Holland sought to clarify his decision by saying that Alaska Natives should not interpret his

decision as afailure to understand the subsistence lifestyle or as a failure to value cultura

consderation. As arationale for his decision, he asserted that many Native groups "lost in the

anthropological fog of ten to fifty thousand years ago” moved through or set down roots in what is now

Alaska. Whatever adjustments the residents had made in accommodating to their habitat in the

ancient past, those accommodations had been affected by waves of Europeans seeking fur-bearers, whales,

and gold in Alaska. He did not mention the effects of military sites, fish, coal, timber, and

oil.

"( ... continued)
occurring resources from places in an area they recognize as then home space- and if they assign significant
symbols to those places, to the resources that they harvest, and to the manner in which they are to be harvested-
prepared, distributed, and consumed. then social scientists define those empirical phenomena as "cultural,”
collect data about them, and analyze the relations among those data. A person’s response (1) to damage caused
by the ail spill to the places to which significant symbols are attached and to the resources that are harvested in
those places, and (2) to the web of cultural relations that are entailed by the damage to the areain which
resources are harvested. might be what was misrepresented as damage to culture. "Culture" is not a thing any
more than "mammal” is a thing. Natives experienced real- empirical loss of wild resources, real, empirical
damage to the areas in which they gain their livelihood and which they define as their homeland; real, empirical
alterations to their customs of harvesting, preparing, sharing, and consuming products and by-products, real,
empirical threats to the consequences of future generations of animals on which they rely. Damage. then,
occurred to cultural expectations--a discrepancy between what Natives had and what they thought they were
entitled to by dint of traditions, cultural traditions.

® Theissue is not absolute deprivation of culture, but relative deprivation. Relative deprivation is defined
as a negative discrepancy between legitimate expectation and actuality. It would be incumbent on the plaintiffs
counsel and social science, consultants to define and measure the legitimate expectations of Nativesin the spill
area, to measure the actuality, and to measure the difference between the two. This could certainly be done for
Native communities in the spill area (a measure of legitimate expectations would require defining and measuring
the organization of subsistence, including harvesting, processing, distributing, and consuming, and the ideas and
ethics associated with these phenomena). The consequence of damage to the environment is not damage to
culture, but rather personal responses of grief , dismay, anger, dysphoria, and the like. People suffer because of

thnaiv Aliltiiral AvnAntAti Ane At mAatAa AvnAantAti Ane that AarAa nAt At
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It was Judge Holland's contention that culture is "deeply embedded in the mind and heart” and

cannot be changed by catastrophe (Enge 1994 B3) He wrote:
If (and we think thisis not the case) the Native culture was in such distress that the
Exxon Vadez oil spill sapped the will of the Native peoplesto carry on their way of

life, then a Native subsistence lifestyle was already lost before March 24, 1989 (the
date of the spill).

Judge Holland's rationale is larded with non sequiturs and unwarranted generalizations. Many of his
generdizations are refuted by the results of the first phase of our Socid Indicators research. In the
following, there are no discussions of the mind and the heart, inasmuch as it did not occur to our research
team to try to operationalize a proposition such as Judge Holland's claim that culture is "embedded" within a
function of the brain or a muscle in the cardiovascular system, nor would we know how to measure the
proposition should we be able to define its properties. We do have measures of subsistence economies and
the ways in which features that compose those economies respond in various situations. It will be important
to summarize the results of the first phase, and do so with appropriate reference to State and Federal actions

in regard to "subsistence,”" and the relation of subsistence to the "traditions’ of traditional culture.

1. SOCIAL INDICATORSOF "TRADITIONAL" CUSTONIS

I1.A. Introduction and Overview

At the outset of the Social Indicators research in 1986, a central issue was defining and measuring
"traditional” customs (see SIS 11 1993:130-139, 171-175, 209-212, SIS |1l 1994:31-159, 265-331). The
items that survived our tests represented two dominant features of life in the bush: (1) communitarian acts
and sentiments, such as the sharing of resources and meals with relatives, wider networks of kinspersons,

and friends beyond one's household, even beyond one's village, and
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also the active participation in community affairs, and (2) engaging in hunting, fishing, and other extractive

activities--some solo and some with relatives or friends

Extraction, per se, is not necessarily communitarian. For example, extractive activities need not be
conducted by several persons, each with different skills that must be integrated. Since the advent of
high-powered rifles and shotguns, aluminum skiffs with outboard motors, radar, sonar, beaming devices,
radios, extremely accurate sighting devices, snowmachines, all-terrain vehicles, and down-filled,
Gore-Tex-protected garments, persons working alone can extract as much as did their grandparents two
generations earlier, yet more predictably, more safely, arid in a much shorter time. "Traditional subsistence
economies,” a subset of traditional customs, do not refer solely to extractive pursuits. For example, the
sharing, of' equipment, fuel, and food used for extraction and the distribution of the items extracted can,

indeed, be communitarian.

The questions of "subsistence" and "tradition” are begged by the influx of non-Natives into Alaska
in the past two decades. The traditions of non-Natives are not borne of generations of subsistence economies
and the changes that have shaped those economies. Nevertheless, as enfranchised residents, non-Natives
have sought equal access to naturally occurring resources as a constitutional right. The pursuit of equal
access during the 1980's generated a struggle within the State government and between the State and Federal
governments that came to a head 3 months after the Exxon Vadez oil spill when the 9th U S. Circuit Court
of Appesals reversed the U.S. Didtrict Court's ruling on the State's definition of "rura" (see the Kenaitze
appeal below). The struggle, and the central role played by the State's definition of "subsistence” within that

struggle, are relevant to the analysis of "traditional” customs and to the decision rendered by U S District
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when he found for Exxon that Native villages in the spill-affected area could not collect damages for the

harm caused to their culture and way of life.

I1.B." Subsistence" asa Protected Right

In 1980, the U.S. Congress passed the Alaska Nationa Interest Lands Conservation Act
(ANILCA). ANILCA was envisaged as companion legidation to the Alaska Native Claims Settlement Act
(ANCSA), dthough enacted 9 years after ANCSA. ANILCA provided protection for "rura" residents who
depend on the harvests of naturaly occurring, renewable resources for their livelihoods. The law
specifically defines those uses as "subsistence,” so that if a proposed project is forecasted to significantly
restrict subsistence uses and if the human environment is synonymous with the natural-resource base, then
the project must cause the least adverse impact possible on rura residents who depend on subsistence. If
"large" or "substantial” impacts cannot be averted or mitigated, and if "significant restrictions’ are predicted

to result, the subsistence uses must be protected. Key terms in the law are not defined: "rura," "significant

restrictions," "large" or "substantial" impacts.

In 1985, several Alaska Native villages appealed a decision of Judge H. Russel Holland of the
Federa Didtrict Court in Anchorage that denied the injunction they sought under the provisions of ANILCA
against oil exploration and drilling in the Bering Sea. On appedl, the 9th Circuit Court wrote that the
environmental risks from exploration and drilling posed "unusual circumstances’ that had to be addressed.
The court found that in ANILCA, Congress chose to protect subsistence life over oil exploration,
concluding that the District Court had abused its discretion in denying a preliminary injunction because it
"failed to give proper weight to Congress's expresdy stated policy of protecting the subsistence needs and

culture of Native Alaskans against the harm which may result
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from the lease of public lands in the outer continental shelf* (see Jorgensen 1990:294-5).  An injunction
was issued. Although Alaska Natives brought the case, "rura Alaskans' had not been defined, so the

Circuit Court's use of the term "Native Alaskans' did not distinguish race or ethnicity.

Two years later, the U.S. Supreme Court overturned the injunction, holding that ANILCA applies
to Federal lands, not Federal waters on the outer continental shelf Most Eskimos and Aleuts "subsist" on
animals and plants of the sea--sea mammals, sea birds, waterfowl, fish, and shellfish. The plants and
animals on which their subsistence is based either reside in or are affected by the conditions of the outer

continental shelf.

In 1987, the Alaska legidature, in seeking compliance with ANILCA, defined a"rura ared’ as one
in which "the noncommercial, customary, and traditional use of fish or game for persona or family
consumption is a principal characteristic of the economy.” In 1988, the Kenaitze Indians of the Kenai
Peninsula, citing ANILCA's provisions, brought suit in the Federal District Court in Anchorage to harvest
salmon with setnets in the mouth of the Kenai River. They had been denied thisright by the Alaska Board of
Fisheries. In its defense, the State argued that the changing economy of the Kenai Peninsula had transformed
the region from rura to urban, so ANILCA no longer applied Judge Holland of the Federal District Court

found for the State.

The Kenaitze appealed, and the 9th U.S. Circuit Court again reversed the District Court on
ANILCA. The 9th Circuit wrote that the State's "creative redefinition of rura is atransparent’ move to
protect commercia and sport-fishing interests' (see Associated Press [unsigned] 1989 (June 20):B I). At
the time, 25,000 persons resided on the Kenai Peninsula, an area about the combined size of New
Hampshire and Vermont. The largest village was Kenai, population 6,500. The huge, sparsely populated

area promoted the court to write that Alaska's definition of rura "would exclude
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practically all areas of the United States that we think of as rural, including the virtual entirety of

such...states as lowa and Wyoming."

On June 19, 1989, during the early stages of the spill-cleanup operations near Kenai and other
spill-affected areas, the U S Supreme Court let the Sth Circuit's ruling stand. Thereupon the State, on a
one-time basis, designated an "educationa” fishery for the summer of 1989 during which the Kenaitze could
use a single 60-foot gillnet to harvest 5,000 salmon on the lower section of the Kenai River (Associated
Press 1989 [June 20]:B1). The Kenai River supports large spawning runs of red (sockeye), silver (coho),
and king (chinook) salmon. All of these species are prized by sport fishermen and by commercia fishermen.
In 1989, the runs on the river were enormous, in largest part because purse seiners and driftnetters were not
allowed to fish in the waters of Lower Cook Inlet, the Kodiak region, or the upper areas of the Alaska

Peninsula. In 1989, the Kenai River was the most heavily used recreational river in the State. It remains so.

Several Kenaitze women disagreed with the State's solution and with the agreement of their tribal
leaders to abide by the State's "educational” fishery allotment. On June 20th, they put up a setnet (gillnet)
near the mouth of the river and began hauling in king and red salmon, distributing their catch among
members of the tribe. They moved the net around on subsequent days, being ticketed by a State wildlife
protection officer and required to appear in court. Their response was to argue that the ruling of the Sth
Circuit Court of Appeals entitled them to more nets and more fish than the "educational” fishery proposed

(see Hulen 1989:B1).

The 9th Circuit Court's decision in favor of the Kenaitze Indians was the first serious threat to the
State's interpretation of "rural subsistence." State interpretation and practices did not satisty ANILCA's

requirements. Prior to that decision, the U.S Fish and Wildlife Service had directed the
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State of Alaskato come into compliance with ANILCA or it would assume control of wildlife management
on public lands. After the Kenaitze decison was upheld by the Supreme Court, the Alaska legidature
sought to comply with the Federal Government's requirement so as not to lose control of wildlife. The issue
is knotty. The State law of 1986 that defined "rural subsistence" and gave some preferences to rurd
residents was challenged by hunting and fishing guides, lodge operators, sport fishers, sport hunters, the
National Rifle Association, and urban sportsmen. The hunting and fishing privileges for rural Alaskans

triggered the challenge.

In December 1989, the Alaska Supreme Court struck down the State rural preference law, agreeing
with sport hunters that Alaska's constitution prohibited unequal allocation of State resources. Native groups
claimed that their traditional subsistence way of life was a matter of survival. The court's ruling was stayed
until July 1, 1990, to give the legidature time to get in compliance with ANILCA (see United Press
International [unsigned] 1990:3-4). The State would have to change its constitution to get into compliance,
but that change was opposed by the same special interests that opposed the State's rural preference law--the
National Rifle Association, sport fishermen and hunters, lodge operators, guides, and urban sportsmen.

These special interest groups were joined by House Republicans.

The constitution was not changed nor was a new law enacted, so on July 1, 1990, the U.S. Fish and
Wildlife Service took control of the management of subsistence hunting on two-thirds of the land in Alaska.
The National Park Service took control of wildlife management on al Park Service land. Intime, the U S.
Fish and Wildlife Service developed "interim hunting regulations' for subsistence hunters that were

somewhat more liberal than those previously enforced by the State
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As of early 1994, "rurd subsistence” in Alaska had not been redefined, although the liberalized
Federa regulations for subsistence hunters remained in force; Alaska was not in compliance with ANILCA,
and the U S. Fish and Wildlife Service was preparing to assume management of al fishing on navigable
waters in the State. The overwhelming majority of Alaska residents who rely upon naturally occurring
resources for survival are Natives. Some of those Natives reside in urban areas and some reside in areas
under the control of the National Park Service.
I1. ON APPROPRIATE DEFINITIONSAND EMPIRICALLY WARRANTED

MEASURES OF SUBSISTENCE
I11.A. Introduction

Use of the term "subsistence” does not imply that contemporary Natives in Alaska enjoy a life in
which all substantial needs of food, clothing, shelter, transportation, arts, and the like are satisfied by the
extraction and processing of wild, naturally occurring resources. Whereas the Natives of Alaska's subarctic
regions in the seventeenth century were fully capable of maintaining their lives solely from the harvests,
processing, and by-products of naturally occurring resources, and exchanges of goods from those harvests
and manufactures, the interception of old trade networks by European merchants in the seventeenth century

began to integrate distant and unseen Natives into a broader market economy.

The Natives, who bore the risks of production, received considerably less for those goods than did
the Russian merchants. As some Natives shifted their harvest schedules to focus more of their time and
energy on the trapping of fur-bearing animals, they may have increased the actual risks of the subsistence

life. That is, normal extraction pursuits may have been dlighted in favor of the
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pursuit of peltries during the winter--hunters moving inland in pursuit of foxes, for instance, rather than to

the seain pursuit of seals.

During the mid- to late eighteenth century, there is no question but that normal extraction pursuits
in what is now the spill-affected area were atered in favor of extraction of peltries. In some instances,
hunters, even entire communities, were forcibly relocated by Russians. In other cases, subjugation was
carried out by Russian Orthodox priests, themselves associated with the Russian American Company (see

Lantis 1970, 1980; Afonsky 1977, Black 1977, Clark 1984, Townsend 1983).

The point is that erstwhile subsistence pursuits became integrated on the distant periphery of a
mercantile system that spanned Asia and Europe. As market changes and surges penetrated what is now
Alaska, Natives were affected. Perhaps no effects were greater than those that accompanied the Seward
Purchase in 1867. Since that time, especially since the 1930's, contacts with church, government, and, on a
more limited scale, private-sector businesses have drawn residents of Alaskas villages ever more tightly into
the nation's political economy. Their aborigina lands have been expropriated for military bases, then some
were returned to them. Their rights to harvest naturally occurring resources, on which their full subsistence
economy was once based, have been extinguished. Control over and regulation of those resources have been

appropriated by Federal and State governments.

Non-Natives are not of the place. For the most part, non-Natives are recent immigrants to Alaska.
They have located there for employment, and they stay there for so long as employment is available. Some
work in commercia fishing, some in the oil-related industries, and many as entrepreneurs and workers in

the businesses and industries generated from the multipliers made
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possible by oil and, to a much lesser extent, commercial fishing. Since statehood was awarded in 1959, the
principa growth to Alaskas economy has been through the public sector in education, health,
transportation, safety, criminal justice, and all other public agencies within city, borough, State, and
Federa governments. The military, in particular, has been a significant contributor to the Alaskan economy.

I11.B. Differences Between " Subsistence’ and the" Subsistence M ode of Production”

Perhaps no Native or non-Native is solely dependent on the harvest of wild, naturally occurring
resources. Regardless, then, of the State of Alaskas definition of "rural subsistence,” which was struck
down by its Supreme Court and out of compliance with ANILCA, "subsistence" as defined by State
government and by Federa Government does not mean what it means in relation to seventeenth-century
Native economies in what is now Alaska. Nor does it mean what is currently meant by a "subsistence
economy.” The differences are marked, easily observed, easily measured, and largely historical. Native
histories are very different from those of non-Natives in regard to resource harvests and the uses to which
they have been put in the past, and to which they are currently put.

| recently wrote:

[the] term 'subsistence economics refers to a specific mode of production. It comprises the
organization of labor that is required to extract, process, and store naturally occurring
resources,; the organization of distribution required to share, gift, or reciprocate those
resources, and the patterns of consumption of those resources that can be observed. The
natural resources themselves occur and persist without human planning or manipulation.
Human activities can, of course, interrupt the growth, even the existence, of these natural
resources, but in the absence of man and his activities, they will continue to exist, even if
other natura events periodically limit their growth or distribution (Jorgensen 1990:75)
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In an intensive analysis of three villages in the early 1980's--Unalakleet, Gambell, and Wainwright-
-it was learned that modern subsistence economies integrate modern technologies and the sources of income
required to maintain them (see Jorgensen and Maxwell 1984, Little and Robbins 1984, and Luton 1985). It
was also learned, and confirmed in al phases of our Socia Indicators research, that Native subsistence
economies remain quintessentially subsistence economies in their organizations of production, including
ownership, control, labor, distribution, and consumption. They are directly linked to procuring food and
shelter for the maintenance of lifeitsalf. It isthe social fabric in which the subsistence economy is embedded

that is crucia within and among communities.

Throughout the first phase of the Social Indicators research® and in the spill-area research analyzed
here, we measured features of subsistence activities as indicators of the subsistence mode of production
under which they were subsumed .The differences between disparate extractive activities and the variety of
related customs and practices that reflect a subsistence mode of production are obvious. A host of measures
of subsistence economics and measures of communitarian customs in the K1P and AQI instruments provide
reasonable indicators of "traditiona” customs and the way in which they are related within the structure of

village life.”?

®'Reference here is to die 31 villages located from Kodiak 1sland northward to the Beaufort Sea studied
from
1997 through 1990.

62 |n each of the items (variables) that indicate traditional customsin village Alaska, the attributes (or ranks or
variates) distinguish "Western," or non-Native, customs from "Traditional,” or Native, customs. In general, the
variables are structured so that the presumed Western attributes appear as the first attribute (dichotomous) or in
lower ranks (ordinal), and the presumed Traditional attributes appear as the second attribute or in the higher ranks.
For example, in the AQI, the nominal variable A28 asks whether subsistence food "as alarge pail of any of the
meal s the respondent ate yesterday: 0= no, | = yes. Respondents understand subsistence food to be meat or plants of
any kind procured from naturally occurring resources. If a person answers yesto A28, the response fits one feature
of what we presume to be "traditional” among village dwellers. It is the case, of course, that many non-Natives
residing in Alaskan villages extract and consume "subsistence” food; it is also the case that many non-Natives, and
even avery few Natives, do not.

(eontinnied )
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Whereas the harvests and preparation of wild animals occur as subsistence activities and also as
activities within a subsistence mode of production, the restriction of activities to a few species of large land
mammals and salmon indicates a sport "tradition." When extraction, preparation, distribution (a panoply of
sharing practices), and consumption of a wide variety of plants and animals are organized within
kinship-affinal networks, extend to networks of friends and elders, and are embedded in a nexus of visiting
customs, the relations among these variables indicate a subsistence mode of production “tradition,” i.e., a set
of related customs that have persisted over time. This is not to deny that changes occur within features of
these relations.

V. NATIVE:NON-NATIVE CONTRASTSIN REFERENCE TO SUBSISTENCE AND
TRADITIONS

The evidence collected by our research team among respondents in the first phase of our Socia
Indicators research demonstrated that a strongly and positively correlated group of traditional customs
continued to be practiced through 1990 in large, complex, multi-ethnic villages, as well asin small, simple,
more homogeneous ones (see especially SIS 111 1994:63-157, 266-318). The most powerful contrast
between respondents who engaged in a traditionally organized subsistence economy of production and those

who did not was not between contrasting types of villages, but between Natives and non-Natives.

IV.A. Subsistence Traditions and Rural Non-Natives

Knowledge that a person was not a Native proved to be the best indicator that he or she did not

engage in subsistence extraction activities, that subsistence foods were not eaten in the previous

62 (continued) We therefore require several variables measuring features of the subsistence economy and
several measuring communitarian customs to determine whether there is a Traditional structure or a Western
structure, or perhaps something in-between, in village life.
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two days, that subsistence foods constituted small proportions of the annual diet, that few meals were eaten
with relatives in other households, and that ties with persons in other villages were satisfactory or less than

satisfactory.

The non-Native factor was mitigated, somewhat, by interracial marriages, referred to here as
“mixed marriage” i.e., a non-Native respondent whose spouse is Native. The mitigation, however, further
evinces the power of race/ethnicity in accounting for traditions of subsistence practices. Mixed racia
couples were twice as likely as non-Native couples to have eaten meals in relatives homes and twice as
likely as non-Native couples to have received subsistence foods from persons in households other than their
own. Indeed, the best predictor of the source of subsistence foods for some of the meals eaten in the
previous 2 days by mixed couples was that someone other than the respondent had harvested the food (12%
from someone in the respondent's household, 53% from someone in a different household). Yet even this
prediction in regard to meal sharing was weak because the best prediction among mixed racial couples was
that no meals were eaten in relatives homes during the preceding 2 days and that the respondent had not

eaten in arelative's (or affine's) home recently.

We asked who, among all non-Natives in our original samples practiced the greatest number of
"traditional subsistence” activities widely practiced by Natives. We discovered that a tiny proportion (6%)
of non-Native respondents best fitted the "traditional subsistence" practices characteristic of Natives, but
the fit was not very good. The 6 percent were between the ages of 35 and 59, had resided in the village in

which they were first interviewed for more than 10 years, earned
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more than $50,000 annually," engaged in hunting severa species of land mammals and fishing for severa
species of fish and established camps for severa extraction activities each year. Yet less than 50 percent
had eaten at arelative's home, or received food from a person in a household other than the respondent's, or
gained more than 50 percent of the meat and fish in their annual diets from naturally occurring resources.
Thus, atiny percentage of middle-aged non-Native "rura village" respondents in our 31 village samples
practiced some of the subsistence and sharing customs characteristic of the Native subsistence economy of
production. The results from our study revealed marked differences between Native and non-Native "rura

subsistence" hunters, fishers, and gatherers.

Is There Acculturation Toward Native Subsistence Economies?: | raise the question of

non-Native acculturation to Native subsistence practices only because of its relevance to the question of
"rural subsistence" in relation to ANILCA. The adoption of practices such as big-game hunting and fishing
and visiting and sharing meals by atiny and select group of long-term, middle-aged non-Native residents in
Alaskan villages may be what some anthropologists in the 1950's and 1960's conceived as acculturation:

two cultures in contact, each accommodating to and adopting cultural
features of the other. Acculturation, a concept of the 1940’ s that lingered through the 1960's, was

seldom defined or measured, although it was often used to clinch arguments when accounting for

culture change." The results of the first phase of our Social Indicators research revealed the

8 Given knowledge of' al of the attributes of these most active non-Native extractors, if you knew that
their incomes were greater than $50,000, you would reduce error by 69 percent in predicting that they engaged in
at least one visiting or meal sharing or subsistence-resource-eating activity, 41 percent in at least two such
activities, and 21 percent in at least three such activities.

% |n the mid- 1950's and early 1960's, Manning Nash and several other contributors to Economic
Development and Culture Change expounded several acculturation models. Sometimes acculturation was used to
account for a process, sometimes to account for a consequence of relations between "cultures in contact,” and
sometimes it was used as a methodology. Shortly before Nash and his colleagues got going, a group of eminent
scholars headed by Homer

{ ~Aantiniiod

Postspill Analysis - Page 154



conseguences of modifications to Native subsistence practices from new technologies, legal restrictions,
population growth, and Federa takings. The responses were integrated into modifications of a
subsistence-based mode of production necessarily integrated with public- and private-sector economic
forces. Few non-Natives in our sample--all 11 villages are "rural”--had adopted many subsistence traits
characteristic of Native residents. To be sure, some were active sport hunters and fishers, and some
benefited from the "rural subsistence" privileges that allowed them to place setnets in rivers, to harvest four
caribou annually, and the like. The evidence suggests that self-selection of non-Native persons for life in the
bush, coupled with long-term employment and marriage to a Native, is the most likely explanation of the

engagement of non-Natives in some activities that appear to be Native traditions.

In sum, the multiple factors, taken together, that account for non-Native participation in several
subsistence activities associated with Native subsistence modes of production are mixed marriage, more
than 10 years residence in a village, middle-age (35-59), high income (over $50,000), and employment in

the public sector. Even if we exercise all of these controls, the best predictionis

84( ... continued)
Barnett grappled with the concept to no avail (see Barnett et. al. 1954). The problem has always been one of
defining the aspects of the two (or more) societies that come into contact prior to that contact, then measuring the
changes that occur to each (or all), then accounting for why some aspects change and others do not. It is
frequently the case that the factors that are thought to inhibit or facilitate change are ideational. That is, persons
who share a culture share a set of conceptions. knowledge, prescriptions, and proscriptions that cause them to
accept some changes, accommodate some changes in their own particular way and reject others. The sets of
ideational features are not defied or measured. A student of mine once referred to acculturation as occurring by
osmosis through the semipermeable membranes of the cultures in contact. He might have added that the process
was directed by the invisible hand of the market. "Acculturation” remains a nebulous concept and is almost
always used tautologically. See, for example, Voget (1968), in which he criticizes David Aberle's (1966)
appositive explanation of relative deprivation and the Peyote religion among the Navajo. Voget (1968) does not
define acculturation, but he argues that Aberle's analysis of the religion and the Navajo participation in it fails to
analyze the "image or model" by which individuals perceive and contrast themselves in relation to others. Voget
does not explain how a social scientist defines, let alone measures, the "image and model” to which he refers. See
the exchange between Jorgensen (1969) and Voget (1969) over the protean concept, acculturation, and see
Aberle's ( 1982) retrospective comment as well.
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that if a person is a non-Native, he or she participates in one or less subsistence activity, eats few
subsistence foods, does not eat at the homes of relatives, and does not receive subsi stence foods from others.

The reasons for public-sector differences from private sector appear obvious, athough non-trivial.

Public-sector employees in coastal Alaskan villages who are non-Natives, whether working for
Native regiona corporations (for-profit or nonprofit), Native village corporations (for-profit or nonprofit),
boroughs (equivalent to counties), the State of Alaska, or the Federd Government, are overwhelmingly
self-selected for life in the bush, earn high incomes, and the majority have contacts of various kinds with
Natives every day. They reside in the villages year around, exercise their political franchise, and attend
public meetings. Private-sector employees and entrepreneurs, if in commercial fishing,® have minimal
contacts with Natives and seldom reside in Alaska year around. If in oil-related industries, contacts with

Natives are even less frequent than those experienced by personsin fishing-related industries.
IV.B. Subsistence Traditions and Natives

For Native residents--regardiess of whether they reside in small, homogeneous villages with modest
infrastructure and services or in large, heterogeneous villages with well-developed infrastructures, a variety of
public services, and a relatively complex local economy of public and private sectors®--participation in the

hunting of several sea-mammal species and doing so for 45 days

®*These generalizations pertain to the original 31 villages, of which only Kodiak City and Old Harbor are
included in the spill-area sample.

% The homogeneous heterogeneous contrasts in the origina Social Indicators study are Native. Mixed
and
Periphery:Hub. The Periphery:Hub contrast does not work as well in the spill-area sample asiit did in the original
sample because Cordova and Seldovia, complexly organized villages of 2,600 and 600 residents, respectively, are
not Hubs. Very few residents of those villages are Natives.
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or more per year are consistent indicators of many traditional activities and customs, including the frequent
hunting of severa species of land mammals, the extraction of several species of fish, the establishment of
several camps throughout the year to procure these resources, and the maintenance of equipment that makes

camping and extraction successful.

Natives who are actively engaged in fishing, hunting, and camping are also apt to speak their Native
language at home most of the time, to visit friends frequently during the week, to vote in city-council and
village-corporation elections, and to fed that their socia ties with persons in other communities are
satisfactory. To make predictions even simpler, knowledge that a person in our original sample is Native,
unemployed, unemployable, or retired and earning less than $17,000 (household income) per year (in
1989-90 dollars) is a very strong indicator (75%) that the person participates in subsistence extraction

activities and many of the related customs specified above.

Income and age influence household composition and size, as well as Native participation in
subsistence extraction activities. Y et almost every Native in our original sample shared naturally occurring
resources with persons outside their own household, and almost every Native consumed wild resources as
well. The differences between high- and low-income earners among Natives appeared in every one of our
samples and panels. Households of Native high earners were likely to be nuclear and to have more than four
members. Unless they were very elderly, respondents, in high-income households were much more apt to
engage in several subsistence activities and to be donors of resources than were low earners. Composition of
the households of low earners were likely to be of some nonnuclear variety (denuded, fragments,
single-parent, composite, stem). Low earners, particularly elders and women who head households, were

more apt to be receivers of resources (food, meals) than extractors and donors.
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Differences obtained between Natives in large, heterogeneous villages and those in small,
homogeneous ones. In general, Natives in the largest villages were better educated, employed for more
months of the year, and earned greater incomes than their counterparts in the small villages. They were less
apt to have had subsistence food as parts of their meals the preceding 2 days, less apt to have gained 75
percent of their sustenance from naturally occurring resources, less apt to have dined and snacked regularly
with relatives, less apt to have received subsistence food from persons in households other than their own,
and less apt to speak their Native language at home most of the time than was the case for their congenersin

the small, homogeneous villages.

Nevertheless, the best predictor in large, complex villages for the practice of every traditiona
custom cited above is that every Native engages in every one of them. The differences between Natives and
non-Natives in the large, complex villages were much greater than the differences between Natives in either
large and complex or small and ssimple villages. Findly, as income increased, Natives in complex villages
increased their participation in subsistence extraction activities and the consumption and sharing activities

that accompanied them.

The Persistence of "Traditions': Natives have maintained a variety of practices that were

common features of the lives of their forebears. Extraction of sea mammals, eating meals with relatives and
friends in their homes, and frequent visits with friends and neighbors are powerful indicators of the
retention of traditional practices in the fabric of Native lives in the 1990's. The hunting of walrus in an
18-foot aluminum skiff powered by a 50-horsepower Evinrude outboard motor, meals in which Rice
Krispies are served with low-bush cranberries, murre eggs, and black meat (smoked seal), and visits in

which some of the discussion centers on action that is occurring on the TV screen (piped in by satellite)
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To the contrary, these activities, and many others that we have measured, have but been modified by
modern technology and the integration of the Native economy into the periphery of a worldwide market,
albeit as a dependent economy whose stahility fluctuates with the ups and downs of the public sector whose

stability fluctuates--although with slower reaction times--with the ups and downs of the private sector.

Sharing is traditional, as is the extraction of animals and plants of the land and sea (birds and their
eggs included). The participation in village affairs as if the village was what it is-a network of fiends and
relatives sharing, for the most part, resources, labor, and even cash for survival--is also a "tradition,” if
altered by modern circumstance. The image of someone travelling to work at the post office astride a
snowmeachine, then, should not fool us into thinking that ANCSA and oil have transformed Native societies
into a variant of Western society or prompted non-Native residents to adopt subsistence modes of

production.
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CHAPTER 6
CONSEQUENCESTO SUBSISTENCE HARVESTS

1 INTRODUCTION TO RESOURCE AVAILABILITY AND SUBSISTENCE
ACTIVITIESIMMEDIATELY FOLLOWING THE SPILL

The spill occurred as our team was wrapping up our third wave of research in the first phase of the
Social Indicators project. Research was completed in Kodiak City and Old Harbor, the sole villages in our
original sample affected by the spill. We had conducted research on Kodiak Idand during the winter of
1988 as well as 1989, so we had several measures of subsistence-related activities against which to compare
responses on Kodiak 1dand after the spill. Dr. Joanna Endter-Wada had completed her work in Kodiak City
and left 10 days prior to the spill (Endter-Wada et al. SIS IV 1993:663-695). Dr. Rachel Mason, a member
of our Kodiak team, was a resident of Kodiak City and was able to monitor responses from the period prior

to the spill until August, when we commenced the first wave of postspill research.

Within hours after the spill, residents of Kodiak villages and others in the spill-affected area were
anxious about the possible consequences to their commercia-fishing incomes and to their potential harvests
of resources for subsistence uses. By April 6, 1989, on Kodiak Idand, volunteers were creating makeshift
booms and absorbents to keep the oil out of critical bays around the isand, and by April 7, Kodiak residents
were documenting baseline conditions on Kodiak beaches. As the oil approached Resurrection Bay on April
11, alarge fleet of boats--owned and manned by volunteers--attacked the oil. On April 17, alittle more than
3 weeks after the spill, oil began washing up on Kodiak Idand beaches (see the fuller account of Kodiak

Idand activitiesin Endter-Wada et a. SIS 1V 1993:663-692).
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The ail spill markedly disrupted traditional subsistence activities in Kodiak Idand villages. The
toxicity of oil on wild food was a particular concern of Natives as soon as the oil washed onto the beaches,
but was expressed by non-Native residents, too. As early as mid-April, the State reported that resources
could be harvested without toxic effects. Villagers remained skeptical, some saying that "they would never

again eat food from oiled beaches' (Endter-Wadaet a. SIS 1V 1993:684).

In 1989, the wild resources of Alaska, with the exception of sea mammals, were managed by the
ADF& G. Residents were dependent on the Alaska Department of Environmental Conservation (ADEC) for
analysis of toxicity caused by oil in wild species, and on the ADF& G for permission to harvest resources
and to engage in commercia fishing in Alaska waters. The ADF&G closed some fishing waters, while
opening others. And some waters were closed to purse seiners and drift netters, but not to setnetters.
Contradictory messages were not satisfying to many residents who wondered why waters could be closed to
commercial fishing but the animals and plants that composed parts of the food chain in those waters could

be harvested for subsistence.

Main Bay of Prince William Sound had been scaled from oil by booms soon after the spill
occurred. In mid-June, the ADF& G created a test fishery in Main Bay to determine whether chum (dog)
salmon were contaminated. A purse seiner was allowed to catch 3,500 chum salmon. Tests revealed no
contamination, and residents of the area were given this information and told that fish could be harvested
commercially during openings and also harvested for subsistence (Medred 1989:C1, C3). An Alaska Oil
Spill Health Task Force, in which the Subsistence Division of ADF& G participated, had formed during the
spring following the spill and had notified Natives that shellfish in several areas were contaminated,

wheress finfish were not. However, in July, Exxon urged Natives
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to "continue their subsistence food gathering” (Reynolds SIS IV 1993:213). ADEC's findings, ADF&G
Commercia Fishing Division's announcement, and Exxon's urgings did not alay the fears and skepticism
expressed by Native residents of Prince William Sound about the health of fish and other resources in the
Sound. Their fears were similar to those expressed by residents of Kodiak Island. And those apprehensions

were reported as commonplace throughout the spill area.

In the village of Port Graham on the south side of Kachemak Bay of the lower Kenai Peninsula,
residents expressed reluctance to harvest salmon, shellfish, or kelp. In mid-June, many Port Graham
residents were working in spill cleanup, but those who were left behind were not filling their larders with
wild resources. In May, Port Graham residents reported seeing flounder and halibut, both bottomfish,
washed up on or floating dead near the beach. The residents were skeptical of scientific opinion that said ail
will not kill bottomfish (Wohlforth 1989:Al). And they were skeptical that any of the resources of the sea on
which they depended were not tainted by oil. In June 1989, residents were pessmistic about the long-term

effect of the spill (Wohlforth 1989:Al, A8).

According to a report in Tundra Drums, Native residents of English Bay, another village on the
lower Kenal Peninsula, had harvested very few resources by late August (Tundra Drums 1989:23). Natives,
it was averred, were reluctant to harvest or eat fish, seals, waterfowl!, seabirds, shellfish, or seaweed because
they feared they were contaminated by oil. It was further reported that the English Bay residents rejected
scientific assessments of toxicity, using their own observations of feel, smell, taste, and sight for judging the
adequacy of food. The methods used to evauate the condition of fish, game, and plants by the residents of

English Bay were similar to the methods used by Natives for generations
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Investigations of Tainting and Dissemination of Results: Division of Subsistence findings
(ADF&G) do not concur fully with the Tundra Drums generalization about the reasons for which
Natives harvested few resources. Fall (1994:pers. comm.) reports that residénts of spill-area
communities, in general, rejected the advice that they use sight, smell, and taste tests, probably
because they had lost confidence in their own abilities to interpret their environment. In addition,
during the early stages of the spill, few sites were inspected (and some test results conflicted with the
personal observations of some Natives of dead or dying wildlife). Rather than trusting their own
knowledge, Fall reports that Natives and other Alaska residents gained much of the information about
resource contamination from the Alaska Oil Spill Health Task Force (an ad hoc group that assumed
some responsibility for providing health advice)®” and the Alaska Department of Health and Social
Services (Fall 1994:pers. comm.; Walker and Field 1991:441-446, esp. 444). Whereas the Alaska
Department of Health and Social Services issued health bulletins in May and July of 1989 about the
risks of eating seafood, those reports were based on the sight, smell, and taste tests (Walker and Field
1991:442). Residents were told to be careful with shellfish and not to harvest them in some areas.
Throughout the summer, concern about possible contamination of subsistence resources remained
very high in the villages.

It was not until September 1989 that a committee of experts organized by the National

Oceanic and Atmospheric Administration (NOAA) convened in Seattle to analyze data collected by

"The Alaska Oil Spill Health Task Force comprised representatives from the Governor’s office, Alaska
Department of Health and Social Services (ADHSS), ADEC, Exxon, ADF&G, National Oceanic and Atmospheric
Adminstration, North Pacific Rim (the Prince William Sound regional nonprofit corporation), Kodiak Area Native
Association (the Kodiak regional nonprofit corporation), and the Indian Health Service (IHS).
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NOAA and Exxon.* The expert committee concluded from data collected in July that fish were safe
to eat but shellfish from some areas were not. In February 1990, the experts convened again and, on
the basis of data from three research waves conducted throughout the summer and early fall of 1989,
confirmed their earlier conclusions. Inasmuch as the first scientific reports were not available until
late September 1989, and more conclusive results were not available until early March 1990,
timeliness in the dissemination of scientific information was an issue.

Throughout the summer of 1989, subsistence harvesters in the spill area could use their own
sight, smell, and taste tests to discriminate between the edible and the inedible, or they could follow
the advice offered by the Task Force through newsletters. Some of that advice was based, in part,
on taste, smell, and sight evaluations (Walker and Field 1991:442).

In August 1989, the U.S. Food and Drug Administration (FDA) concluded a study of 13
samples of subsistence resources harvested by the Subsistence Division in May in Prince William
Sound and near the Cook Inlet side of the lower Kenai Peninsula. The FDA reported that foods that
looked or smelled oily were toxic and cautioned residents to monitor the resources they harvested
by using the sight, smell, and taste tests (Reynolds SIS IV 1993:213).

In a paper read before the National Institute of Environmental Health Sciences 6 months after
the spill, Thomas Nighswander (Randall 1989:5), a physician with the Alaska Area Native Health

Service, reported that "health workers can already document the toxic effects of the [Exxon Valdez]

wreck on the Native communities." Whatever the case may have been, i.e., Native doubts about their

6 Although ADF&G's Subsistence Division conducted a pilot study of 100 samples of fish and shellfish from
areas in Prince William Sound and Lower Cook Inlet in May 1989, chemical analyses were not available until late
August (some sight-smell-taste results and oil-contamination results were available sooner) (Walker and Field 1991:
442).
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own abilities to evaluate contamination or their doubts about governmental or Task Force accuracy, Natives

were reluctant to harvest many types of wild resources throughout 1989 following the spill.

Eric Morrison, who conducted research in Tatitlek, reports that in the year following the spill the
declines in resource harvests were greater in Tatitlek than in any other Prince William Sound community.
Indeed, the ADF& G Subsistence Division survey found that Tatitlek harvests declined from 652 pounds per
person in 1988-89 to 207 pounds in 1989-90. Residents were anxious about the health of the salmon,
halibut, and shellfish, fearing the consequences to their own hedlth should they eat them and fearing genetic
mutations to the species as well (Morrison SIS IV 1993:434-435). Residents of Tatitlek reported seeing a
deer lying dead on the beach where it had been eating kelp, so they did not presume that the spill's damaging
consequences stopped at land's end, and they worried about the implications of the spill for al biotain their

environment, including themselves.

Our researchers in Karluk and Old Harbor on Kodiak Idand, in Chignik on the Alaska Peninsula
(Rooks SIS IV 1993:761-2, 799), and in Eyak near Cordova and the site of the spill (Reynolds SIS IV
1993:207-226) issued amost identical reports about the spill's effect on subsistence harvests and the
organizations of distribution and consumption that accompany the harvests. Natives harvested few
resources, relying upon foods provided by relatives and friends outside the spill area and upon food
provided by Exxon, athough the food from Exxon, even the frozen fish, was not preferred. Natives worried
about the long-term effects to the environments in which they lived. They aso bridled when it was suggested
by reporters, non-Native cleanup workers, government officials, or employees of oil-related businesses that
they--the Natives engaged in cleanup work at $ 16.69 per hour--had never had it so good. Natives and

non-Native residents, with few exceptions, preferred their prespill environments and their prespill
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The reports about subsistence activities by our key investigators are consonant with the reports of
Division of Subsistence researchers (see Fall 1991 ), reporters for national and local news services (cited
above), and researchers for Impact Assessment, Inc. (1990:50). In the Exxon Vadez spill study prepared
for the Oiled Mayors, it is reported that about one-third of the nearly 600 persons interviewed said that the
spill had directly affected subsistence: decreases had occurred in the time respondents had allocated to
subsistence tasks, the harvesting activities engaged in with people from other households, the amount of
food shared with other households, the amount of food shared with eders, and the amount of food received

from other families (Impact Assessment, Inc. 1990:50).

The authors of the report concluded that reductions occurred because some areas from which
resources were normally extracted were closed, because the safety of wild foods was suspect and because
majorities of young to middle-aged men and women were engaged in spill cleanup during the height of the

resource-extraction period (Impact Assessment, Inc. 1990:52).

1. MEASURES OF PRESPILL AND POSTSPILL SUBSISTENCE RESOURCE
HARVESTS

I1.LA.  Monitoring of Resource Harvests

The Subsistence Division of ADF& G monitors resource harvests throughout Alaska's villages on a
regular basis. But because there are over 200 villages in Alaska, and because it is an expensive undertaking
to monitor a village, no village is monitored every year. The Subsistence Division periodically updates its

databases, but annual budgets and historical exigencies often intervene to require ADF&,G to alter its
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By August 10, 1989, ail from the Exxon Valdez spill had affected all 15 Alutiiq (Pacific Eskimo)
and several Eyak-Athapaskan villages in the spill area. Dr. James A. Fall (1991:1-2) of the ADF&G's

Subsistence Division wrote:
As the oil spread and wildlife died, anxiety over the safety of eating traditional foods grew
to the point where subsistence harvests in some villages virtualy ceased. As villagers
engaged in subsistence activities, and when they became involved in clean-up activities,
they observed the oiled lands and waters during the season in which much of the gathering

of wild foods occurs. In addition, key harvesters and their equipment were committed to the
cleanup efforts, leaving them little time for hunting, fishing, and gathering.

In response to the spill, the Subsistence Division obtained funding to implement a spill-response
program that included the "collection of data about subsistence uses of fish and wildlife in the oil-spill area
in the year following the spill” (Fall 1091:2). Monitoring research in which resource-harvest data were
guantified had been conducted in each of the 15 Alutiiq villages prior to 1989, but they were not all studied
during the same year nor with the same methodology and same instruments. Five of the villages had most
recently been studied in 1984, seven in 1986, two in 1987, and one (Tatitlek) in 1988-89 immediately prior
to the spill. Differences in time, methodologies, and instruments complicate the ease with which

comparisons can be made. Nevertheless, the ADF& G studies provide empirical bases for comparisons.

For each household in each community, the ADF&G records harvest quantities, levels of
participation in subsistence activities, the seasonal round of subsistence, maps of areas used for harvests,
distribution and exchange of subsistence goods, methods and means of harvests, and techniques for
preparing and preserving wild foods. These data are merged and aggregated by community, and measures of

central tendencies are published.
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Table 6-1, drawn from ADF&G data provided by Fall (1991.Table 4), compares the pounds
of edible weight per person in 15 Alutiiq villages in the spill area for the most recent year in which
the village was monitored prior to the spill and for the 1989-90 year immediately following the spill.

Table 6-1

PRESPILL AND POSTSPILL SUBSISTENCE HARVESTS EXPRESSED IN POUNDS
EDIBLE WEIGHT PER PERSON, 15 SPILL-AREA VILLAGES, 1984-88 AND 1989

Village Prespill Postspill
Alaska Peninsula 1984 1989

Chrgnik 194 202
Chrgnik Lagoon 229 206
Chignik Lake 283 449
Perryville 3391 382
[vanof Bay 445 532
Kaodiak Island 1986

Ouzinkie 401 83
Port Lions 323 143
Old Harbor 419 250
Larsen Bav 205 203
Karluk 381 237
Akhiok 158 288
Prince William Sound

Chenega Bay 361 138
Lower Cook fnlet 1987

English Bay 272 139
Port Graham 216 120
Prince William Sound 1988-9

Tautlek 652 207

Source: Fall (1991:Table 4)

The better protected and the greater the distance the village from the spill, the smaller the
difference between prespill and postspill harvests. On the Alaska Peninsula, assuming that all things
are equal in the 1984 and 1989 monitoring methodologies, Chignik Lake and Ivanof Bay increased
their postspill harvests over their prespill harvests by 59 percent and 20 percent, respectively, while

the other three villages varied between gains of 5 percent and decreases of 10 percent.
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Among the Kodiak Idand villages, the three on the exposed eastern side of the idand--Ouzinkie,
Port Lions, and Old Harbor--harvested between 40 percent and 80 percent less in 1989 than in 1986.
Harvests by villagers on the west wide--Karluk and Larsen Bay--decreased, the former by 38 percent and
the latter by less than 1 percent. Akhiok, located in a sheltered bay on the southeast side of the idand, is
puzzling- inasmuch as the postspill per capita harvest increased by 82 percent over 1986. Fall (1991:8)
reports that when the 1983 and 1986 measures for Akhiok are averaged, Akhiok postspill harvests represent

adecline of 20 percent from prespill harvests.

The Lower Cook Inlet villages of English Bay and Port Graham reported 45 percent declines
between prespill (1987) and postspill harvests. Declines of harvests between prespill and postspill were
greatest among the Prince William Sound villages. Tatitlek's harvest fell 68 percent between the year
immediately before and the year immediately following the spill. Chenega Bay's harvest was 62 percent

smaller in 1999 than in 1986.

More than 18 months after the spill, Gail Evanoff (1990:6) reported that the residents of Chenega
Bay:

[h]ave eaten only a small fraction of the foods they ordinarily live on daily. They reported

that indications from wildlife around them make the people very uncomfortable, and they

are afraid to harvest subsistence food. An abnormal sedl liver, ordinarily firm, was soft and

runny. The arm of a starfish fell apart when pulled from the rocks. They have reported

severa dead eagles and sea gulls, a dead bear, and a blind sea lion found during the past

month, highly unusual occurrences prior to the spill.

On the topic of oil contamination, Fall (1991:24) reports that by the time reliable information based
on tests of resources from specific traditional harvesting sites were available in 1989, the spring and the

majority of summer harvesting opportunities had passed. Regardless, Natives had observed sufficient spill

damage to demand more tests in more places on more species.
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[1.B. Termination of Cleanup Activities

Local governments and community-action groups in the spill area regularly rebutted Exxon
statements about wildlife casualties and the success of the cleanup operations. In May, an Exxon
vice-president claimed that only 300 oiled birds had been collected near Kodiak Iland, whereas that same
day the "Kodiak Daily Mirror reported that the dead-bird count had reached 8,465" (Endter-Wada et a. SIS

IV 1993:670).

In early September following the spill, Exxon announced that it was going to terminate its cleanup
operation on September 15, 1989, claiming that the beaches were "nearly free of oil" and "environmentally
stable.” On September 5, it ordered back to port the boats that had been collecting birds and sea mammals
killed by the oil. The boats had been collecting about 125 birds per day since the operation began. In
addition, immediately prior to the announcement, 3,500 dead seabirds appeared on Kodiak Island and in
Chignik Bay, prompting the U.S. Fish and Wildlife Service to continue their dead-animal collection
program (Connelly 1989:Al, A6). Alaska's Governor, Steve Cowper, threatened to begin a State cleanup

operation for which Exxon would be billed, and in the event that Exxon didn't pay, to sue the company.

Exxon closed its cleanup operation on September 15, as planned. On that date, the known casualty
toll for Prince William Sound, that is to say, the actual number of animals recovered, was 980 sea otters,
138 bald eagles, 33,126 seabirds, and 18 raptors (Oil Spill Chronicle 1989:3). As of September 15, oil had
been found 4 feet below the surface of beaches that had been cleaned, and sheens still lapped on many

beaches (Jones 1989:21).]
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1. THE CLEANUP, ITSCOSTS, AND ITSRESULTSFOR SUBSISTENCE
HARVESTS

Two and one-half years following the spill, "Exxon claimed ‘robust recoveries of natura resources
in Prince William Sound,” but a summary of State and Federal findings issued 6 months earlier showed
much more destruction of plant and animal life than had been estimated before (Parrish 1991:A12). The
remarkable decrease in the numbers of pink salmon returning to Prince William Sound in 1992 and 1993
may be evidence of protracted environmental damage and the consequences of that damage for

hatchery-raised smolt.

Whatever the case may be, in October 1991, the State of Alaska and the Federa Government
settled their civil and criminal complaints against Exxon for $1.125 billion. The size and terms of the
settlement were surprising to several teams of researchers, some under contract to the State of Alaska and
others to the Federal Government. The research teams had relied upon economists to assign dollar values to
the damage, and the economists, apparently working on separate teams on separate projects, estimated the
damage caused by the spill at between $3 billion and $15 billion (Parrish 1991:A1, A12). Alaska Governor
and former U S, Secretary of the Interior Walter Hickel arrived at the $1,125 billion without consulting the
scientists or the economists on whose research the higher damage estimates were based, research for which

the government had paid $70 million

On its face, the discrepancy between $3 billion and $15 billion is so huge as to recommend
discounting both values and all estimates in between. Perhaps that is what Hickel's counselors advised him
to do. Each side, the People (as represented by State and Federa governments) and Exxon, retained

well-known economists, and each side's economists arrived at different figures for the damages. Inasmuch
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economic estimates is about on a par with water witching--better at retrodiction than prediction--the most

conservative estimates appear to have won.

As a sddlight to the damage estimates, it was reveded that the economists for the State and

Federal governments used contingent valuation methodology (CVM)® to arrive at their estimates.

CVM is as full of holes as a Swiss cheese. My guess is that once CVM was analyzed, there was little
reason for Hickel to think that a jury would award $3 billion for damages, let alone $15 billion. The use of

CVM by State and Federal researchers could well have disbenefitted the villagers in the spill

area.

It is relevant to discuss CVM briefly here because its assumptions are not consonant with a
subsistence mode of production, although they are certainly consonant with activities such as sport hunting
and fishing. CVM poses a host of problems for research on subsistence resources in the spill area of coastal
Alaska, particularly the consequences from disruptions of naturally occurring resource harvests for Natives
and aso for non-Natives, as "rura subsistence” was defined by the State in 1989. CVM appears to have
provided a convenient, if unsuccessful, way for the State and Federal governments to compromise between

the nolluters--Exxon and Alveska--who wished to nav as little

% There are several varieties of contingent valuation methods, but all of them elicit the preferences people
have for certain items that cannot be bought and sold in the market. Clean air might be one such item. A "happy
home life" might be another. Whatever the case may be, CVM dlicits this information by asking what people
would pay, for the item if it were part of the market. For example, in the early 1970's, tourists entering the Navajo
National Monument in north-central Arizona might have been asked what they would pay for clean air over the
monument--air whose particulate content from several coal-fired energy plants located from Bullhead City,
Arizona, to Farmington, New Mexico, "as rather high.

The elicitation takes the form of economic bidding, centering around a set of hypothetical questions,
or scenarios, that first describe the item (e.g., clean air) and then describe a change in either the item's quality
or its availability. Respondents are asked how much they are willing to pay for a positive change or the
prevention or mitigation of a negative change. Next, the respondent is provided a set of options (usually
forced-choice selections among taxes, entry fees, and insurance premiums) that identify how the respondent
will pay.

The responses are aggregated as a monetary amount that represents a public's preference either for
enhancing or for mitigating degradation in quality (or availability). The final step isto compare the costs of
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as possible with a minimum of public involvement, and a public who demanded full compensation and who
was fully informed of the damage caused by the Exxon Valdez spill to the environment and the economic,
socid, political, and ideational aspects of "subsistence resource uses' pinned to the environment among

affected villagers.

It is my assumption--based upon research conducted among Indians and Anglos (non-Natives) near
hydroelectric, synfuel, oil, and coa projects in the American West and among residents near jetport
expansions--that partially informed Anglos underestimate the full costs of development projects. Natives,
however, discuss "costs' in ways quite different from Anglos whether uninformed or partialy informed. In
the instant case--a sudden disaster that has aready occurred--the public may be less well informed than in
cases of proposed devel opment where change must proceed at a slower pace (as required by various Federa
and some State laws). In respect to CVM, our evidence from the first phase of the Socia Indicators study
suggests that a single value for Natives and non-Natives for, say, "1 pound of salmon” or "1 pound of
moose" would not be equivalent--perhaps not even commensurable. Though non-Natives and Natives both
might enjoy the sport of hunting and fishing, the reasons for the bags and catches and the uses to which they
are put are very different for the two. It may be the case that both Native and non-Native residents affected

by the Exxon Vadez spill will underestimate the full costs of that disaster.

The literature suggests that persons (non-Natives, generaly) overestimate risks of low-probability,
high-intensity events. Because the CVM research conducted in Alaska has been kept secret, it is not clear
how those persons reacted to the Exxon Vadez spill, an event that had aready occurred and whose
damages were multidimensional. Damages in Alaska occurred to by-product production, diet, distribution,

exchange, kinship and friendship networks, the elderly, ideas and
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sentiments about the environment and its relations to the present and future generations, social-service

employees, public officials, and small-business owners.

The Socia Indicators research among 41 Alaskan villages--first phase and the spill phase--
demonstrates two publics, one Native and one non-Native. Those two publics express very different ideas
about the natural environment and about what items are commodities and what items are not, and they use
"subsistence resources’ in very different ways within their households and communities. Although
differences obtain within each of these groups, the differences between groups are significantly greater than

the differences: within arouns.
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CHAPTER 7
KODIAK ISLAND SUBSISTENCE ACTIVITIES
BEFORE AND AFTERTHE SPILL

1 INTRODUCTION

The Exxon Valdez oil spill affected resource-extraction activities, diets, items normally distributed,
items normally exchanged, kinship networks, friendship networks, ideas and sentiments about the
environment (faunal, floral, and abiological), ideas about the relations of future generations to the
environment, ideas about who should manage the environment, and ideas about the consequences of
oil-related activities for the economies and environments of spill area communities. There were some
differences between Native and non-Native responses to the spill that demonstrate very clearly differences
between the cultural practices associated with subsistence. Some responses to the same phenomena, then,
are particular to each of the broad racia/ethnic groups. But the similarities in responses between the two

populations are aso marked and demonstrate general effects of the spill.

In the first phase of the Social Indicators research, we demonstrated significant differences between
Native and non-Native practices of visiting, sharing meals in other families homes, sharing products,
sharing labor, sharing equipment, and harvesting activities. We aso demonstrated that non-Natives, in
general, understood the environment very differently from Natives and had very different ideas about who
should manage it and who would manage it better. And interesting for our goals here, we learned that
non-Natives and Natives had very different cognitive attitudes about the benefits of oil-related developments
for local areas. Because of the many differences we discovered in the first phase of the research, the

similarities we discovered in some postspill behavior in the spill-area samples were not anticipated.
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Contrary to our expectations, the KIP and AQI data provided consider able evidence that some

non-Natives in our spill-area samples engaged in practices following the spill that were very different from

|70

our measures of non-Native practices prior to the spill.™ For example, during the 9 months following the

|7l

spill,"™ non-Natives frequently visited friends in their home village and in more distant communities, and
frequently shared meals as guests in their friends homes. A few non-Natives ate al of their meals as guests
in someone el se's house. Assessments about the amount of resources available for commercial, subsistence,
and sport harvests and assessments about who should manage wild resources, who would be the better
manager of resources, and who controls the greatest amount of knowledge about wild resources changed
toward cognitive attitudes characteristic of Natives. Yet, Native assessments of some phenomena aso
changed. On some measures, the perturbation in the expected behavior for non-Natives had returned to
normal by 1991: for example, the visiting and sharing of meals by non-Natives had become as infrequent as
those activities were prior to the spill. Some practices and attitudes had not returned to the states we

measured prior to the spill, such as cognitive attitudes about who should manage resources, who would be

the better manager of resources, and who commands more knowledge of the environment.

That changes occurred in the practices of non-Natives, and that those changes were toward Native
practices and not away from them, are interesting on face value. Native kinship and friendship
organizations and the sharing practices that accompany them have accommodated Native populations to the

vagaries of environmental and economic fluctuationsin Alaska over the past century. Those

'U"']“W‘U"" TN TSy (1 RUN N A T IS CUStUMNIS AU MBS UrCESTIT I RUUTAR TS AUr " Y I,° o~ =0 f s s
Old Harbor prior to the spill, and see SIS 111 for analysis of the entire 31-village sampleencompass ng villages

from
Kodiak Island to Kaktovik on the Beaufort Sea prior to the spill.

™ The 9-month period following the spill is measured by our 1989S and 1990W postspill
pretest.
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practices are maintained through periods of bounty in which there are surfeits of resources and through
periods of want when resources are meager. The benefits of such practices for maintaining populations in
the subarctic and arctic are apparent. In the 9 months following the spill, it is likely that some non-Natives
increased the amount of visiting in which they engaged and began sharing meals with persons in other
households out of immediate necessity. They aso increased the amount of wild foods in their diets. Natives
decreased the amount of wild foods in their diets. The former is a function of economic exigencies
precipitated by the spill. The latter is a function of observation of the spill's consequences to the

environment. The differences are "culturd .”

These are smal but important points in the introduction to subsistence, social and political
organizations of Natives and non-Natives, and the consequence of the Exxon Vadez oil spill for those

activities.

. PRESPILL AND POSTSPULL ORGANIZATIONS OF SUBSISTENCE ON KODIAK
ISLAND
I1.LA. Rationalefor Digtinguishing Kodiak Idand Villages Within the Spill Area

In our Social Indicators research, the Kodiak Island villages are the only villages affected by the
spill for which we had collected data prior to the spill. We have measures for three data sets
(anthropological observations, AQI, and KIP) from the winters of 1988 and 1989. None are affected by
postspill reflection. Many questions in our data sets from the summer of 1989, soon after the spill, require
respondents to provide information for the period August 1988 through August 1989. They pertain to the
period immediately prior to and immediately following the spill, but the responses were collected after the

spill. Kodiak Idland prespill:postspill Social Indicators data are important, then, because they allow us to
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I1.B. TheKodiak Idand Samples

Kodiak City, whose population has fluctuated between 6,100 and 6,700 since 1986, is the largest
village in either the first phase or the spill-area phase of the Social Indicators study. Kodiak City is similar
to Alaskas other large villages in which commercia-fishing-related enterprises provide more than 60
percent of al village income™ in that 85 percent (or more) of the residents are non-Natives. Because of
Kodiak City's large size and large non-Native population, we undersampled that village in 1988 so as not to
swamp the Native villages statistically and so that we could evaluate whether oil-related events and other

events affected Natives in the same or in different ways ”

Every village on Kodiak Idand, from smallest to largest, gains the majority of its private-sector
income from commercia fishing, thereby distinguishing Kodiak villages from severa villages in Prince
William Sound and Cook Inlet affected by the spill. Commercia-fishing-related income is a small
proportion of total incomes in Valdez, Whittier, Seward, Seldovia, and Kenai. Thus, Kodiak Idand prespill
and postspill contrasts apply to Kodiak Idand and cannot be generaized beyond the idand. Elsewherein the

spill area, the closest matches to Kodiak Idand villages are the villages in which commercial fishing

B P ] R T Tt P P I LI I B o R L1 W Y o | PP

’“ Dillingham (Bristol Bay), Dutch Harbor-Unalaska (Aleutians), and Cordova (Prince William Sound)
are
large commercial-fishing villages in which non-Natives comprise 57 to 90 pet cent of the populations. Cordovais
in the spill-area sample, whereas Dillingham and Dutch Harbor-Unalaska are in the last-phase sample.

™ In contrast to a small village, such as Old Harbor (pop. 325), in which 93 percent of the permanent
residents are Natives and in which we drew respondents from 24 percent (17) of the households in our 1989 and
1990 samples (aggregate), we drew respondents from 5 percent (80) of the Kodiak City households in our 1988
and 1990 samples (aggregate). Non-Natives in Kodiak City make up 86 percent of the population. Simple random
sampling of Kodiak City at the same rate as Old Harbor, or at the rate at which we sampled the tiny community of
Karluk (50% of 20 households), would have heavily skewed ethnicity for the entire first phase of the study. To
avoid swamping the data from the small, homogeneous, Native-dominated villages with data from the large,
heterogeneous, non-Native-dominated villages, we sampled larger proportions of households in the small villages
(Periphery and Native) than in the large villages (Hub and Mixed). With the exceptions of Cordova and Seldovia,
the largest villages in the spill-area sample are both Hub and Mixed. Neither Cordova nor Seldovia is a Hub
village.
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(Alaska Peninsula), Tyonek (Cook Inlet), and Cordova and Tatitlek (Prince William Sound). In later
chapters, we frequently distinguish between commercial fishing and noncommercia fishing villages (often,
Comfish and Noncomm fish). In so doing, we seek external validity in extending empirical generalizations

about Kodiak Idand to other commercia -fishing villages.

In the following, we analyze three sets of data: (1) one KIP sample interviewed before the spill and
two KIP samples interviewed after the spill;"* (2) the Kodiak 1dand AQI prespill sample (50N) interviewed
during the winter of 1988 and AQI postspill samples interviewed in 1990 (57N) and 1991 (58N), and (3)
the Kodiak Idand AQI pand initially interviewed during the winter of 1989, reinterviewed prior to the spill
in the winter of 1989, and reinterviewed during the winters of 1990 and 1991 following the Spill.” The KIP
and AQI provide complementary data to evaluate prespill and postspill subsistence-related practices and

attitudes.

Kodiak Idand KIP Data: KIP topics on subsistence and environment are comprehensive. We

sought information on about 230 topics pertaining to local environments. Among the 230 topics, we sought
to learn what residents knew about the types of resources and the distributions and amounts of those

resources in their environments. We wanted to know whether they thought naturally occurring resources

“EachK | P sample was drawn from an AQI sample. Prespill KIP-sample respondents were interviewed
in
1988 and reinterviewed in 1989 immediately prior to the spill, thereby forming a panel. A 32-percent KIP sample
(16N) was drawn from the Kodiak Island AQI pretest sample (50N). Several questions asked in 1989 but not in
1988 are pertinent to our postspill measures. We lost two Kodiak Island panel respondents between 1988 and
1989, that is to say, 2 of the 16 had relocated from Kodiak Island between the winter of' 1988 and 1989. The
responses of the 14 who remained in the villages in which they were initially interviewed provide the prespill data
against which we contrast a Kodiak Island KIP postspill sample initialy interviewed in 1990 about 10 months after
the spill, and a second Kodiak Island KIP postspill sample initialy interviewed in 1991 about 22 months after the

spill.

" Tests for reactivity between the second, third, and fourth waves of the AQI panel with AQI pretests
and posttest conducted dining the same waves yielded very few significant differences, all of' which pertained
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who they thought should manage resources. We wanted to know who respondents thought possessed the
greatest amount of knowledge about naturally occurring resources. We asked how resources were used, how
often the respondent used them, and in what ways they were used. We asked whether respondents harvested
resources and what types they harvested, and we asked whether resources were obtained by the respondent
from others (relatives or neighbors). After eliminating all items for which fewer than 90 percent of
respondents offered answers, and upon controlling for redundancy by eliminating items whose correlations
are so high and positive that any one of them is representative of the set, and upon restricting the analysis

here to subsistence-related topics, the KIP items are reduced to 52 (Table 7- 1).

For quick comprehension of marked differences before and after the spill, graphs are provided that
show differences between prespill and postspill samples as regards which institutions, agencies, or
corporations respondents think should manage wild resources (Fig 7-1), who respondents think should
manage resources better (the ingtitutions currently charged with the responsibility or Natives) (Fig. 7-2);
who respondents think has greater knowledge about abiological and biological resources (scientists or
Natives) (Fig. 7-3), whether respondents think they influence salmon policies frequently or infrequently (Fig
7-4), and whether respondents think oil-related activities have mixed/beneficial or deleterious consequences
(Fig. 7-5). The graphs are drawn from aggregated and averaged responses in each of four sets of variables
(Table 7-1) in which there are significant differences between the prespill and postspill samples, but not

between the postspill samples.
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Table 7-1

COMPARISONS OF FREQUENCIES OF SUBSISTENCE-RELATED KIP
VARIABLES, THREE KODIAK ISLAND SAMPLES, PRESPIL[}T
(1989W), POSTSPILL 1 (1990W), AND POSTSPILL 2 (1991W)

Kodiak Island Pretests and Posttest Prespill Postspill Postspill
KIP Subsistence Variables 1989 1IN 1990 7N 1991 35N

242 Walrus, Who Should Manage?

Alaska Department of Fish & Game 0.0% 46.2% 32.4%
Various Federal Agencies 42.9% 7. 70% 5.90%
Combination of Government & Natlives 57.1% 15.4% 38.2%
Native Organizations 0.0% 0.0% 11.8%
Loval Natives 0.0% RIE 11.8%
()212 Bowhead. Who Should Manage? *

Alaska department of fish & game 0.0% 57.1% 30.3%
Various federal agencies 42.9% 7.1% 9.1%
Combination of government & natives 57.1% 14,30, 19 4%
Native organizations 0.0% 0.0% 9.1%
Local natives 0.0% 21 4% 12.1%
02D2 Kalmon, Who Should Manage? * '
Alaska Department of Fish & Game 0.0% 47 1% 60 6%
Various Federal Agencics 42.9% 590, .0%
Combination of Government & Natives 87 1% 17.6% 0.3
Native Organizations 0.0% 0.0% 30%
Local Natives 0.0% 2940, 6. 1%
Q2G2 Halibut. Whao Should Manage? * »
Alaska Department of Fish & Game 0.0% 52.9% 59.4%
Vartous Federal Agencies 42.9% 11.8% 0.0%
Combination of Govermment & Natives 57.149% 11.8% 31.3%
Native Organizations 0.0% (3.0% 3.1%
I .ocal Natives 00% 23.5% 6.3%
(32K2 Tanner Crabs, Who Should Manage?

Alaska Department of Fish & Game N 62.5% 59.4%
Various Federal Agencics A 6.3% 0.0%
Combination of Government & Natives 18.8% 31.3%
Native Organizations 0.0% 31%
Local Natives 12.5% 6.3%
QZN2 Moose, Who Should Manage? * *
Alaska Department of Fish & Game 0.0% 50.0% 53.1%
Various Federal Agencies 42.9% 6.3% 0.0%
Combination of Govemment & Natives 57.1% 25.0% 37.5%
Native Organizations 0.0% 0.0% 3.1%
L.ocal Natives 0.0% 18.8% 6.3%

The Kodiak Island pretest-prespill sample {163 was originally interviewed in the winter of 1988, Upon reinterviewing all KIP respondents during the winter of
1989, one month prior to the spill, 14 o the original 16 were located and reinterviewed. The responses from the 14 reinterviewees are tallied here. The Kolmogorov-
Smirmoy fast for two independent sanples is emploved for the ordinal variables. Significance of difference of proportions via X: is employed tor nominal dichotomous
data, * Designates differences in whicks /2 <07, Dillerences between 198900 appear in 1989 colum: between 1989:91 in 1991 column: betwaeen 1990:21 s 1990

column
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Table 7-1, continued

Kodiak Island Pretests and Posttest Prespill Postspill Postspill
KIP Subsistence Variables 1989 I4N 1990 I7N 1991 35N
Q2R2 Ducks, Who Should Manage? *
Alaska Department of Fish & Game 0.0% 41.2% 39.4%
Various Federal Agencies 42.9% 11.8% 12.1%
Combination of Government & Natives 57.1% 23.5% 39.4%
Native Organizations 0.0% 0.0% 3.0%
lLocal Natives 0.0% 23.5% 6.1%
Q3B Management of Scals

Poorer than Natives 0.0% 23.5% 24.2%
Equivalent to Natives 28.6% 23.5% 27.3%
Better than Natives 71.4% 52.9% 48.5%
Q3C Management of Bowhead

Poorer than Natives 0.0% 13.3% 24.2%
Equivalent to natives 28.6% 26.7% 27.3%
Better than Natives 71.4% 60.0% 48.5%
Q3IF Management of Moose

Poorer than Natives 0.0% 21.4% 21.2%
Fauivalent to Natives 28.6% 2R.6% 27.3%
Better than Natives 71.4% 50.0% 51.5%
Q3H Management of Salmon

Poorer than Natives 0.0% 23.5% 15.2%
Equivalent 1o Natives 28.6% 17.6% 27.3%
Better than Natives 71.4% AK.¥% 57.6%
Q3T Management of Bottom I'ish

Poorer than Natives 0.0% 18.8% 15.2%
Fquivalent to Natives 28.6% 25.0% 27.3%
Better than Natives 71.4% 56.3% 57.6%
Q3K Management of Crabs

Poorer than Natives 0.00% 13.3% 15205
Equivalent to Natives 28.6% 20.0% 27.3%
Better than Natives T1.4% 66.7%% 57.6%
(34A Influence over Salmon

Not at Al Q.0% 5.5% 17.6%
Rarely or Seldom 30.8% 41.2% 52.9%
Frequently 69.2% 52.9% 29.4%
51 A Knowledge of Water/Wind:Ice *

Natives Control Most knowledge T.1% 47.1% 40.0%
Natives and Some Scientists Control 57 1% 23.5% 31.4%
Scientists Control Most Knowledge 35.7% 29.4% 28.6%
Q31T Knowledge of I.and Mammals * ¥
Natives Control Most Knowledge 7.1% 52.9% 47.1%
Natives and Some Scientists Control 57.1% 11.8% 23.5%
Scientists Control Most Knowledge 35.7% 35.3% 29.4%
Q51F Knowledge of Fish *

Natives Control Most Knowledge T.1% SR.8% 37.1%
Natives and Some Scientists Control 57.1% 17.6% 31.4%
Seientists Control Most Knowledge 35.7% 23.5% 31.4%
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Table 7-1, continued

Kodiak Island Pretests and Posttest Prespill Postspill Postspill
KIP Subsistence Variables 1989 1IN 1990 17N 1991 35N
Q51G Knowladge of Sea Mammals
Natives Control Most Knowledge 7.1% 52.9% 40.0%
Natives and Some Scientists Control 57.1% 11.8% 28.6%
Scientists Control Most Knowledge 35.7% 353% 31.4%
()51H Knowledge of Marine Invertebrates
Natives Control Most Knowledge 7.1% 47.1% 31.4%
Natives and Some Scientists Control 57.1% 5.9% 31.4%
Scientists Control Most knowledge 35.7% 47.1% 37.1%
Q8A Drilling Attitudes * *
Deleterious 0.0% 60.0% 57.1%
No Change 57.1% 6. 7% 1[.4%
Mixed 42.9% 20.0% 31.4%
Beneficial 0.0% 13.3% 0.0%
Q8B Pumping Attitudes * *
Deleterious 0.0% 75.0% 57.6%
No Change 57.1% 18.8% 15.2%
Mixed 42.9% 6.3% 27.3%
Beneficial 0.0% 0.0% 03.0%
Q8C Transporting Attitudes * *
Deleterious 0.0% 58.8% 55.9%
No Change 57.1% 29.4% 20.6%
Mixed 42.9% 5.9% 23.5%
Beneficial 0.0% 5.9% 0.0%
Q&D Pipe Line Attitudes * *
Deleterious 0.0% 47.1% 58.8%
No Change 57.1% 35.3% 17.6%
Mixed 42.9% 5.9% 23.5%
Beneficial 0.0% 11.8% 0.0%
(8F Enclave Attitudes * *
Deleterious 0.0% 60.0% 58.8%
Nao Change 57.1% 26.7% 17 6%
Mixed 42.9% 6.7% 23.5%
Beneficial 0.0% 6.7% 0.0%
Q12A Adequacy of the Federal Government's

Response to the Exxon Valdez (il Spill NA
1id Nothing of Consequence 17.6% 0.0%
Did Few Things Within Its Powers 35.3% 37.1%
i2id Many Things Within Its Powers 29.4% 51.4%
Exercised All of lts Powers 17.6% 11.4%
Q128 Adequacy of the Alaska State Government's

Responsz to the Exxon Spill NA
Did Nothing of Consequence 5.9% 2.9%
Did Few Things Within Its Powers 23.5% 31.4%
Did Many Things Within [ts Powers 35.3% 54.3%
Exercised All of Its Powers 35.3% 11.4%
(12C Adequacy of the Exxon Comporation's

Response to the Exxon Spill NA
Did Nothung of Consequence 17.6% 0.0%
Did Few Things Within Its Powers 52.9% 45.7%
Did Many Things Within Its Powers 17.6% 48.6%
Exercised All of Its Powers 11.8% 5.7%
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Table 7-1, continued

Kodiak Island Pretests and Posttest Prespill Postspill Postspill
KIP Subhsistence Variables 1989 14N 1990 17N 1991 35N
Q13A [s Exxon Valdez Spill Unusual Fvent? NA
No 64.7% 45.5%
Yes 35.3% 54.5%
Q13B Will Events Similar to the Exxon

Valdez Spill Occur in the Future? NA
No 0.0% 5.9%
Rarely 58 8% 55.9%
Frequently 41.2% 38.2%
Q14A How Will Future Responses to Spills

Compare with the Response to Exxon Spill? Na
Worse 0.0% 0.0%
Same As 31.3% 38.2%
Better Than 68.8% 61.8%
K2 Variety of Harvested Species
None 7.1% 5.9% 31%
Few, None in Some Categories 78.6% 41.2% 62.5%
At Least Ome Species per Category 0.0% 29.4% 15.6%
Two-Three Species per Category T.1% 17.6% 0.0%
More than Three Species per Category 7.1% 5.9% 18.8%
K3 Harvested Protein in et
Less than 25% 35.7% 17.6% 32.4%
25-49% 21.4% 353% 23.5%
50-75%% 35 7% 47 1% 26.5%
76-100% 7.1% (1.0% 17.6%
K11A Income (iving within the Village
Personal Use Only, Not Shared 14.3% 23.5% 11.8%
Pooled within the Household 64.3% 58.8% 47.1%
(Oxccasional Sharing w/ Other Houscholds 21.4% 11.8% 23.5%
Regular Sharing with Other Households 0.0% 5.9% 17.6%
K11B Income Receiving in the Village
No Sharing 21.4% 29.4% 44.1%
Pooled within the Household 64.3% 58.8% 17.6%
Occasional Sharing 14.3% 11.8% 23.5%
Regular Sharing 0.0% 5.9% 14.7%
K12A Income Giving Between Villages
Personal Use Omly, Not Shared NA 88.2% 52.9%
Pooled within the Household 0.0% 26.5%
Occasional Sharing w/’ Other Households 11.8% 20.6%
Regular Sharing with (ther Households 0.0% 0.0%
K128 Income Receiving Between Villages
No Sharing NA 94, 1% 52.9%
Occasional Sharing 0.0 26.5%
Regular Sharing 5.9% 20.6%
K13 A Labor Giving Within the Village
Personal Use Only, Not Shared 7.1% 0.0% 5.9%
Peoled within the Household 14.3% 17.6% 14.7%
Occasional Sharing w’ Other Houscholds 57.1% 52.9% 35.3%
Regular Sharing with Other Houschelds 21.4% 29.4% 44.1%
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Table 7-1 continued

Kodiak Island Pretests and Posttest Prespill Postspill Postspill
KIP Subsistence Variables 1989 14N 1990 17N 1991 35NV
K13B labor Receiving in the Village

No Sharing 0.0% 0.0% 8.8%
Pooled within the Household 14.3% 17.6% 14.7%
Occasional Sharing 64.3% 58.8% 38.2%
Regular Sharing 21.4% 23.5% 38.2%
K14A Labor Giving Between Villages

Personal tse Only, Not Shared 57.1% 70.6% 64.7%
Pooted within the Household 42.9% 17.6% 20.6%
Occasional Sharing w/ Other Houscholds 0.0% 11.8% 14.7%
Regular Sharing with Other Households 0.0% 0.0% 0.0%
K14B Labor Receiving Between Vitlages

Na Sharing 64.3% 70.6% 66.7%
Occasional Sharing 35.7% 17.6% 18.2%
Regular Sharing 0.0% 11.8% 15.2%
K15A Resource Giving Within the Village

Personal Use Only, Not Shared 0.0% 0.0% 11.8%
Pooled within the Household 0.0% 11.8% 52.9%
Occastonal Sharing w/ Other Households 35.7% 41.2% 0.0%
Regular Sharing with Other Househaolds 64.3% 47.1% 35.3%
K15B Resource Receiving in the Villape

No Sharing 0.0% 0.0% 0.0%
Pooled within the Houschold 0.0% 0.0% 0.0%
Occasional Sharing 50.0% 52.9% 64.7%
Regular Sharing 50.0% 47.1% 35.3%
K16A Resource Giving Between Villages

Persanal Use Only, Not Shared 35.7% 41.2% 29.4%
Pocled within the Household 57.1% 353% 47.1%
Oceasional Sharing w/ Other Houscholds 7.1% 23.5% 23.5%
Repular Sharing with Other Households 0.0% 0.0%

K168 Resource Receiving BetweenVillages

No Sharing 42.9% 47. 1% 34.4%
Oxceasional Sharing 50.0% 353% 46.9%
Regular Sharing 7.1% 17.6% 18.8%
K29 Ethics and Significant Environmental Symbols

{1} Resources are Commodities 64.3% 35.3% 30.3%
(2)Blend of | and 3 35.7% 4]1.2% 54.5%
(3) Resources and Environment have

Spiritual a‘o Cultural Significance 0.0% 23.5% 15.2%
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In the figures, the data provided at each interval--1989 prespill, 1990 postspill 1, 1991
postspill 2--do not add to 100 percent because we contrast the extreme responses in each variable.
For example, in Figure 7-1, we graph the proportions of respondents who think the Federal
Government, the Alaska Department of Fish and Game (ADF&G), and Natives (including Native
institutions) should manage seven species ranging from sea mammals to waterfowl. In so doing, we
eliminate the response that prefers some "combination of government and Native" management. The
"mixed" and "batanced" choices are not graphed in any of the figures. This i1s not to say that the
percentage of respondents who said that resource management should be balanced between
government and Native corporations as co-managers is irrelevant. But the percentage can be
interpolated from the graph by summing the items at each interval and subtracting the sum from 100
{or found by looking up the items’® in Table 7-1).

The Kodiak Island KIP samples are composed of 65 percent non-Native and 35 percent

Native respondents, reflecting the high

proportion of non-Natives who reside in Kodiak WHO SHOULD MANAGE?

Kodiak Island Prespill & Postspill

Clty 80 -,
The shift away from Federal control to
control by ADF&G or Natives (Fig. 7-1)

occurred immediately following the takeover of

o — - ——— —— e —— - - _

T
1990 POST

the management of hunting by the Federal - S | e posT
— Federal ———. ADF&G NHI;GS
Government. Responses tn 1991 put greater
FIGURE 7-1

6, - . . : - -
Seven (32*2 fems pertain to who should manage: <ix Q3% itenws pertain to who would manage better: five
Q3 1* ftems pertain to who controls more knowledget and five Q8* ttems pertam o copnitive attitudes about the

consequences ol oll-related activities
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weight on mixed control by Native groups and government agencies at the expense of any particular
government agency or Native organization.

Twenty percent fewer respondents in

WHO WOULD MANAGE BETTER?

Kodiak lsiand Prespill & Postspill

1991 than in 1989 thought that the agencies

80
70 o
currently responsible for managing wildlife in ® \
53 -
Alaska and its waters would manage better than “
304
some combination of Native organizations and j: eeTTTTTTTTTTTITTITTTTTT
c]_.-:.'f'"”’j__..... R .
government agencies, or Natives alone (Fig. 7- 1989 PRE o 180 POST e POST
D — Govmnmen(g ———. Natres
2). As compelling as the lower evaluations of
FIGURE 7-2

current agencies in 1990 and 1991 are the

evaluations of Natives as "better" managers. Figure 7-2 reflects fewer reservations about Native
management and more reservations about current management than in any of our prespill measures
in the first phase of this study.

The assessment of Natives as managers is consonant with responses about who possessed
greater knowledge about the abiological phenomena (wind, ice, water) and the biota (land and sea
mammals, invertebrates, fish, and birds) in the spill area. We attempted to distinguish scientists with
no ostensible connections to government agencies or to oil companies from scientists from the
academic or independent research institutes. Discussions with KIP respondents were often long and
inconclusive on the differences  Yet when we contrasted scientists in general with Natives, the results
are striking. The responses for 1990 follow by only 6 months the dissemination by the Oil Task
Group, ADF&G, and Exxon of information that most naturally occurring resources in most local

areas were not contaminated, and by about 4 months the dissemination of information from the U.S.
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Food and Drug Administration about the
possible contamination of some wild resources.

Figure 7-3 reveals that the proportions
of the 1990 and 1991 samples who thought
Natives possessed greater knowledge about the
local biota and nonbiological environment were
five times greater than those who thought so in

the prespill sample.

WHO HAS GREATER KNOWLEDGE?
Kaodiak lsland Praspill & Postspill

80
50 —
- T -
- ———
L T —_
40 P T =
-
— T
30 4 i
-
//
2 e
-
/"
10 4,-
Q0+ — | S
1989 PRE 1990 POST 1591 POST
! T Leger;d ’ -
l Scientists ———= Natives
FIGURE 7-3

The differences between the cognitive assessments of prespill and postspill respondents about

the management of resources are likely affected by the manner in which Kodiak Island residents

perceived their influence on ADF&G commercial-fishing policies prior to the spill and after the spill.

For over a decade prior to the spill, the ADF&G had maintained fish-and-game advisory committees

throughout Alaska.

These committees comprised persons
elected from their local communities whose
roles were to advise ADF&G about local
Committees had

interests and local concerns.

no regulatory authority. Figure 7-4
demonstrates that prior to the spill the

overwhelming majority of Kodiak Island

respondents thought that they, through their

INFLUENCE SALMON POLICIES

Kodiak Prespill & Postspill

0 = - A
PRESPILL 1089 POSTSPILL 2 1981
|

Legend ’ |
No influence - = —. Freguent h“umJ

POSTSPILL 11980

FIGURE 7-4
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local committees, frequently influenced ADF&G policies on salmon harvests. A slim majority thought
likewise in 1990. In 1991, 29 percent thought that they frequently influenced ADF&G policy.

The similarities 1n the responses about

OIL-RELATED ACTIVITIES

Kodiak Island Prespill & Postspill

who knows the most about the environment and

the influence exercised by local residents on

ADF&G policies are paralleled in the responses

about the consequences of oil-related activities

(drilling, pumping, transporting, pipelines,

Legend |

development of enclaves near oil-industry sites)
FIGURE 7-5 (% of respondents)

(Fig. 7-5). In 1989, respondents foresaw no
deleterious consequences from any oil-related activity. Over 40 percent foresaw either that these
activities were individually beneficial or that the benefits from them would outweigh any disbenefits.

The difference between prespill (1989) and postspill (1990 and 1991) assessments 1s so huge
as to be a direct response to first-hand observations of the spill's consequences. The spill and its
aftermath--which required massive cleanup activities and the closing of Kodiak's nearshore waters,
which stimulated inflation and reduced access to some services (such as transportation), which
engendered fears about health consequences from harvesting wild resources, and which caused
disruptions of daily and seasonal activities—are surely foreground factors in accounting for differences
between prespill and postspill responses, as well as similarities in postspill responses. Indeed, these

several topics can be taken as a piece. All postspill responses were affected by the consequences of

the spill.
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Postspill respondents, both samples, seldom thought that the Federa Government, the State of
Alaska, or Exxon Corporation used all means within their respective powers to respond to the spill and
mitigate its consequences. The State of Alaska fared best overall and Exxon fared worst. It is apparent that
the judgments made by respondents in 1991 were based on more information than the judgments made by
respondentsin 1990 (Q12A, Q12B, Q12C). Fewer respondents in 1991 than 1990 thought that the agencies
and Exxon had "done nothing within their powers' to mitigate the spill's consequences, and fewer thought
that they had exercised "al of the powers' at their command. In 1991, as well, a larger proportion of
respondents thought that the Exxon Vadez spill was an unusua event, although nearly equal proportions of
the 1990 and 1991 samples anticipated frequent spills in the future (Q13A, Q13B). The 1991 sample,
perhaps again benefiting from alonger observation period, was less sanguine than the 1990 sample that the
response to future spills would be better than the 1989 response. Y et large mgjorities of both samples were

optimistic that future responses would be better than the 1989 response (Q14A).

Turning now to specific features of subsistence activities, the differences in the variety of species
harvested in 1989, 1990, and 1991 (K2) and differences in the proportions that wild resources contributed
to diets are of particular interest for samples dominated two to one by non-Natives. First, 86 percent of the
respondent households in 1989 harvested no species at all or only a few species of resources (fish, say, but
not land mammals, sea mammals, plants, or marine invertebrates), compared to 47 percent of respondent
households in 1990 and 66 percent in 1991. In other words, a greater proportion of households harvested a
greater variety of species of wild animals and plants in 1990 and in 1991 than in 1989. The differences in
the variety of resources harvested correlate with the proportions of wild proteins in the diets over those years

(K3) 64 percent of householdsin 1989
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gained more than 25 percent of their diets from wild resources, compared to 82 percent in 1990 and 68

percent in 1991.

The question arises as to why harvesting activities may have increased for some Kodiak Idand
residents. The answer is simple. The Kodiak I1sland respondents in 1990 and 1991 who account for the
differences with the 1989 respondents are non-Natives who invested more time pursuing more species than
did their counterparts in 1989. The differences are in the proportions of commercia catches brought home,
but also the investment of time in resource harvests when commercia fishing was not possible and when
contributions to the household larder were especially appreciated. The results are reflected in the amounts of
wild proteins in the diets of respondent households in 1989, 1990, and 1991. As fewer types of resources
were harvested in 1991, a smaller proportion of respondent households gained more than 25 percent of their

diets from wild resources.

The variety of species harvested and the amounts that those items contributed to diets appear to
have been returning toward their 1989 levels in 1991. Yet three measures suggest that some differences
from 1989 were rather tenacious. There are increases in the regularity with which respondents over the
three samples contributed labor assistance to and received labor assistance from other personsin the village
(K13A, K13B). It is characteristic of non-Natives in Alaska to share very little on a regular basis--goods,
cash, or labor--and if anything is shared (contributed); it is most often labor rather than cash or goods.
Furthermore, it is also characteristic of non-Natives to receive if they give, that is, to reciprocate in kind and
amount. Among Natives, some people, particularly the gainfully employed, youthful, and middle-aged, give

much more than they receive. And elderly Natives, women head of households, and the like often receive
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suggest that Kodiak Idand non-Natives increased the assistance they provided to one another in 1990 and
1991.

And perhaps most interesting are the responses to ideas about the environment, which are related to
environmental topics as well as to resource- harvest topics. The most common response of non-Natives in
the first phase of our study, particularly in the commercial-fishing villages of Bristol Bay, the Aleutians,
and Kodiak Idand, was that the environmenta resources were regarded as commodities for which prices
could be established. Ideas such as these are consonant with contingent valuation methodology. But note the
differences in responses to the item measuring ideas about the significance of the environment over the
three-research waves (K29). In 1989, 64 percent of Kodiak Island respondents viewed the environment's
resources first and foremost as commodities. This is not surprisng among non-Natives in a
commercial-fishing region. But in 1990 and again in 1991, one-third or less of the respondents viewed the
environment predominantly in commodity terms. The modal response attributed either cultural or spiritua

significance to the environment (K29). This, too, is of a piece with the response to the spill's consequences.

Kodiak Idand AQ1 Data: The AQI samples provide different but complementary information

about Kodiak Island subsistence practices before and after the spill.” The AQI data confirm the
observations of our senior investigators in the sample villages, as well as the observations of a physician
with the Alaska Area Native Health Service, several researchers for ADF&G and severa for Impact

Assessment, Inc, and many reporters for the print media. The samples are

"The KIP samples were drawn from the AQI samples, so the former is a randomly selected
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sufficiently large to contrast non-Native and Native respondents, thereby revealing differences in the ways

in which each engages in subsistence activities.

Table 7-2 provides AQI frequencies (in percentages) for 1988 (14 months before the spill), 1990
(20 months after the spill), and 1991 (22 months after the spill). Without subclassifying to contrast Native
and non-Native practices, we see that larger proportions of the postspill samples than the prespill sample
reported that wild foods constituted part of medas eaten the day before the interview was administered
(A28). We also seethat the proportion of respondents in the first postspill sample who received subsistence
food from someone in a different household from their own, or from someone in their own house, was much
greater than the proportion in the prespill sample (A31). A much smaller proportion of respondents in the
second postspill sample than the first received wild food from persons in other households, but the

proportion who received wild foods from someone "within the household" was larger.

It is not necessary to work our way through each item in the table. A cursory inspection
demonstrates many differences between prespill and postspill responses--differences in the frequency with
which wild foods were eaten, the frequency with whom they were eaten, the proportion of wild foods in
annua diets, the total number of kinds of subsistence activities in which respondents engaged in the
previous year, and the amount of visiting in which they engaged in the previous week. These proportions

become comprehensible upon subclassifying the samples into Native and non-Native respondents.

The following figures contrast Native and non-Native responses on several features of the
subsistence mode of production of coastal Alaskan Natives. Two of the features measure the number of

days in the past week in which the respondent visited with friends or relatives as a guest and the
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Table 7-2

FREQUENCY DISTRIBUTIONS OF 23 SUBSISTENCE-RELATED AQI
VARIABLES, KODIAK ISLAND SAMPLES, PRESPILL(N = 50), 1988),
POSTSPILL 1 (V= 57, 1990), AND POSTSPILL 2 (V¥ =58, 1991)°

KODIAK ISLAND SAMPLES AQI
SUBSISTENCE
VARIABLES PRESPILL 1988 (N54) POSTSPILL 1 1990 (N57) POSTSPILL 2 1991 (N58)

Percent Percent Percent

Race? D28

Alaska Natave 404 35.1 283
(ither race 59.6 64.9 71.7

Subsistence (Wild) Food Part of Meals

Yesterdav? A2R

No 69 4 614 54 4
Yes RITES 386 45.6

Subsistence Food Part of Meals Day

Before Yesterday? A 30

No 60.0 66.7 64.9
Yes 340 333 sl

Euther Day Was Subsistence Fouod
Harvested by Self or (Others? A3]

Self 481 40.6 41.2
Other, Same Houschold 18.5 9.4 324
Other. Different Houschold 33 50.0 265

Hunt 2« Species of Land Mamimals Last
Year? CAl

No 6.0 6R.6 T76
Yo 320 34 224
Hunt 2+ Spp Sea Mammals CA2

No Y60 941 96.6
Yes 4.0 5.9 34
Establish [Tunt/Fish Camp CA4

No 76.0 66.7 k4.5
Yes 24.0 333 15.5

Engage in "Hooking": " Trapping”
sNetting” "Winter” Fishing? CAS

No 60.0 56.9 63.8
Yes 0.0 431 36.2
Dravs Hunting Tand Mammals R1H

0 Days 62.0 68 6 86.2
1-7 Days 24.0 176 52

8-15 Days 4.0 9.8 6.9

16-30 Days 10.0 2.0 1.7

3145 Days 0.0 2.0 0.0

75+ Davs 0.0 0.0 0.0

BTests of significance are caleulated for dicholomons nominal data (proportions) and for ordinal data (Kelmogorov-Smimoy for independent samples).
Differences at < 02 are demonstrated by asterisks (*). Asterisks in column 1 {PRESPILL) represent differences between the 988 prespall pretest and the
1990 postspill pretest, in cotumn 2 (POSTSPILL 1) between the 1990 postspill pretest and the 1991 pastspill posttest. and in colunn 3 (POSTSPILL 2
1991) between the 198K prespill pretest and the 1991 postsptll posttest,
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Table 7-2, continued

KODIAK ISLAND SAMPLES AQI
SUBSISTENCE
VARIABLES

PRESPILL 1988 (N30}

POSTSPILL 1 1990 (V57)

POSTSPILL 2 1991 (N58)

Days Hunting Sea Mammals RID2
0 Days

1-7 Days

8-15 Davys

16-30 Days

31-45 Davs
TS5+ Davs

BDays Camping to Hunt/Fish R1D4
0 Days

1-7 Days

8-15 Days

16-30 Days

31-45 Days

Days Hook-Trap-Winter Fish RIS
0 Days

1-7 Davs

8-15 Days

16-30 Days

31-45 Davs

46-74 ays

75« Days

Number Meals Eaten with Relatives in
Other Household Last Two Davs A32
None

1-3 Meals

4-7 Meals

81 Meals

Percent Wild Meat/Fish in Diet [.ast
Year? A33

None

< 5(%

=7 8%%

75% +

Gane Increase or Decrease in Last Five
Years? AZ6A

Decreased

Staved Same

Increased

NA

Fish Increase or Diecrease in [Last Five
Years? A2613

Decreased

Stayed Same

Increased

NA

Game Available Since Exxon Valder
Spill? A25A

Decreased

Staved Same

Increased

NA

96.0
24
0.0
24
040
0.0

72.0
10.0
12.0
6.0
0.0

500
18.0
18.0
2.0
6.0
4.0
0.0

64.0

320
20
20

10.0
380
120
20.0

16.3
233
60.5

333
40.0
267

Pre-
Spill

94.1
39
20
0.0

0.0
0.0

66.7

216
39
59
2.0

66.7
235

(10
.0
2.0
2.0

86.0
14.0

0.0

35
632
15.8
17.5

385
385
231

63.0
18.5
18.5

186
571
14.3

96.6

0.0
1.7

0.0
0.0

84.5

67.9
283
1.9
19

8.8
66.7
8.8
158

52.0
40.0
8.0

49.1
453
57

538
442
19
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Table 7-2, continued

KODIAK ISLAND SAMPLES

AQl

SUBSISTENCE

VARIARBRLES PRESPILI, 1988 (V50) POSTSPILL 1 19M) (N57) POSTSPILL 2 1991 (N58)
Fish Available Since Exxon

Valdes Spill? A26A2

Decreased Pre- 60.0 61.8
Staved Saie Spill 20.0 36.4
Increased 20.0 L8
NA

Days Visited Friends/Relatives in

Past Week? D13

None 14.0 281 17.2
1-2 Days 58.0 228 379
3-4 Days 16.0 19.3 15.5
5+ days 12.0 298 29.3
Times Visited Friends/Relatives

in Other Communities in Past

Year? 1327

None 36.7 9.6 241
1-2 Times 449 53.6 67.2
2+ Times 18.4 268 a.0
Speak Native Language at

Home? A38

Never 526 750 50.0
Sometimes 6.8 250 375
Most of the Time 53 0.0 &3
Alwavs 53 0.0 6.3
Feel About Ahility to Speak

Native Language? E10

Not Satisfied 56.3 84.2 533
Somewhat Satisficd 25.0 53 26.7
Completely Satisfied 18.8 16.5 20.0
How Wili Search for (4l Affect

Fish and Game? E51

Reduce 6.3
Neo Change 36.2
Increase 34
NA 100.0 100.0

Total Compuosite Activitics in

which Respondents Engaged 1.ast

Year TOTACT

None 500 420 483
1 Composite Act 20.0 22.0 293
2 Composite Acts 10.0 14.0 19.0
3 Composite Acts 20.0 220 34
4 Composite Acts 090 0.0 ¢.0
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number of meals eaten as a guest in the homes of friends or relatives in the last 2 days.”® Another two
measure the number of types of species harvested and the proportion wild foods contribute to the
annual diet.” A separate set of measures ask (1) whether respondents think that the game available
to harvest has increased, staved the same_ or decreased in the past 5 years, and (2) whether they think
that the amount of fish available to harvest has increased, stayed the same, or decreased in the past
5 years.*

These contrasts show that Natives in the

MEALS & VISITS

postspill samples had significantly less wild food oGk Presil & Postspil

a1
in their annual diets, pursued a smaller variety of s
41
species, and ate significantly fewer meals with wi
-l
relatives and friends than did Native respondents i
. B . DRES’P-II::‘;QBQ T .POST_;FI-I:I: 1717‘?1“71 F‘;STSWIILL'Z 1891
in the prespill sample. They did not, however, T Legena T ]
MNative Meals — — ~ . Non-Natrve Maals
Nahwve Visits Non-MNatrve Visits ‘

visit less frequently with friends and relatives.
FIGURE 7-6 (% of respondents)
In Figure 7-6, meals are measured as one
or more in the past 2 days in which the respondent was a guest in a relative’s or fiiend’s home. Onfy
the proportion of respondents who visited friends or relatives on 3 or more days in the past week are

graphed here. The scale locations for Natives and non-Natives are very different, ol course, and these

differences are crucial in distinguishing Natives from non-Natives. Natives visit much more often and

78 . . . .
D13 mcasures the visits to relatives andfor friends. A32 measures the number of meals caten as a guestin
someone's home within the village.
T e p pepe . oo . .
TOTACT summarizes several measures of the pursuil of several species each of sea mammals, land
mammals, fish, birds, marine invertebrates, and plants, and the frequency with which camps are established for such

pursuits. A33 measures the proportion of the annual diet gained from wild foods

80 . . . . -
A26A measures copntive attitudes aboul gane, A2613 measures cognitive atiiiudes about fish.
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eat much more often with friends and relatives, significantly so, than do non-Natives. Nevertheless,
we see that larger proportions of Native and non-Native respondents in the postspill samples engaged
in frequent visits than did their counterparts in the prespill samples. while much larger proportions
of prespill respondents were guests at meals.

Equally  significant  measures  of

75% WILD FOODS & 3+ ACTIVITIES

Kodiak Prespill & Postspill

differences attributable to the spill are the .
proportions of persons whose diets were 1

composed of 75 percent or more wild toods.

Figure 7-7 demonstrates that for Natives six

o . . R
POSTSPILL 21891

. . . . PRESPPI:‘L-198& pOSTSF!‘LL 11980
times as many prespill as 1990 postspill ' T legers T -
Native 75% Diet —~—. Non-Native 75% (het
. HNatve 3 ToAds Non-Malive 3 TatAds

respondents, and nearly three times as many
FIGURE 7-7 (% of respondents}

prespill as 1991 postspill respondents, gained 75
percent of their diets from wild foods. Smaller proportions of postspill than prespill respondents
pursued a wide range of species as well. It is evident that 22 months after the spill, Natives did not
pursue as wide a variety of species and did not gain as great a contribution to their annual diets from
wild resources as did prespill respondents.

Non-Natives in the 1990 postspill sample engaged in a wider variety of extractive pursuits
than did non-Natives in the prespill sample, and a greater proportion claimed that they obtained 75
percent of their annual diets from wild foods in the 10 months following the spill than did Natives
A year later, no non-Native respondent reported engaging in a wide variety of extractive pursuits, yet

the proportion (19%) of those who received 75 percent or more of their diets from wild foods was

only 5 percent less than the previous year's proportion.
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It was the case that non-Natives
INCREASE GAME & FISH 5 YEARS

were less apprehensive than Natives Kodiak Prespill & Postspill Samples
about harvesting wild resources during

the year following the spill. It is also the

case that non-Native commercial

PREEPILL 1080 PACTEON | 1 16an POSTSPILL 21091

fishermen who are year-around residents — R
ege

Nabve Game ———- Non-Nabve Game
of Alaskan villages normally bring small Lot e
FIGURE 7-8

portions of their catches home for

consumption. The practice of bringing fish and shellfish home from commercial catches is the source
of substantial proportions of wild foods in non-Native diets. But 1990 represents a special case in
which non-Native extractive pursuits increased, surely as a response to exigencies, both among
households in which members were engaged in cleanup and in households in which members were
not so engaged.

During the year following the spill, whereas Natives eschewed wild resources they considered
to be tainted and whereas many of the areas in which they traditionally extracted resources were
closed to them, some non-Natives widened and lengthened their quests for resources. During the
second year following the spill, Native practices had not reached the levels reported by prespill
respondents. Non-Native practices, however, approximated those of prespill levels.

Cognitive attitudes about the amount of fish and game available for harvests are consonant
with measures from the KIP. Prespill respondents, Native and non-Native, thought that the amount
of game available 5 years earlier in 1988 had increased over the amount available in 1983. Native and

non-Native postspill respondents offered very different assessments from those of prespill
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respondents. In the second postspill sample, only 13 percent of non-Native respondents thought that more
game were available in 1991 than 1986, and not a single Native respondent thought so. It is likely that
postspill respondents were not thinking back 5 years, but were contrasting the present with conditions prior
to the spill. And it is plausible that a longer period of observation of the spill's consequences informed the

opinions of the postspill respondentsin 1991.

Natives in the prespill sample were significantly less likely than non-Natives to think that more fish
were available in 1988 than in 1983, while Natives in the first postspill sample were somewhat more likely
than non-Natives to think that more fish were available in 1990 than in 1985. Though 20 percent or less of
Natives and non-Natives thought that more fish were available in 1990 than earlier, the difference between
the larger estimate for Natives and the smaller estimate for non-Natives (in comparison with prespill
responses) appears to tell us something we didn't measure: Natives observed that more fish entered
spawning streams during 1989 because inshore waters were closed to commercial fishing by purse seiners
and drift netters, thereby allowing larger returns of fish. Non-Natives, the mgjority of whom were engaged
in commercia -fishing-related businesses, appear to have responded to the small number of fish they
harvested, or to the closures that denied them access to inshore fish. By 1991, even though salmon stocks
had increased in the Kodiak region, Natives and non-Natives alike did not report increases in contrast with

1986.

The measures of the availability of fish appear to conflate the consequences of the spill, including
ADF& G actions to curtail inshore fishing, with the plunge in the prices fetched by wild Alaska salmon. The

postspill responses about the availability of fish and game are smilar to the responses to KIP questions

PN P I L PN T R S e T A W R o ) FUSRS RIS o T I o\ ¥
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Kodiak Island AQI Panel: The AQI panel we drew from the 1988 pretest is composed of

18 respondents whom we interviewed twice prior to the spill (the winters of 1988 and 1989) and
twice following the spill (the winters of 1990 and 1991). At each research wave, we tested panel
responses for reactivity."' We determined no artifacts of testing. In the absence of reactivity, there
were few significant differences between the panel and sample responses matched by research
waves.*

The sample is stable and nonreactive, but too small to warrant subclassifying Native and non-
Natives into separate subsamples. Table 7-3 lists longitudinal correlations for 13 subsistence
variables. Longitudinal correlations are correlations of responses of panel members to the same
variable at two points in time. For example, for the variable A28 ("Were subsistence foods a part of
ény meal you ate yesterday?"), the correlation for the two prespill responses (88*89) is ¢ = 0.40, and
the correlation for the second prespill and first postspill responses (89*90) is ¢ = 0.32. The
correlation is higher for the prespill responses than for the prespill:postspill responses. Each of these
coefficients correlates responses taken 1 year apart. The correlation for the first prespill response and
the first postspill response (88*90) is ¢ = 0.08. The longitudinal correlations for ¢ (0.40), $;3
(0.32), and ¢ 3 (0.08) suggest that over-time reliability and over-time stationariness of A28 are not

high. That is, respondents did not respond in the same way to A28 at 11, 1, and t3. The over-time

®1T0 refresh memories, the second panel wave was tested against the 1989 prespill posttest sample; the third
panel wave was tested against the 1990 postspill pretest sample; and the fourth panel wave was tested against the 1991
postspill posttest sample (see SIS II, Chapter 10, pp. 339-364, and SIS V, Chapter 6).

1nD'Lﬂ'erenco:s, as we have noted, pertain to length of residence in the community, income, months of

employment, stability of income, and a few other measures that show panel members are somewhat more stable in
residence and employment than the general population of the sample from which they were selected at random.
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Table 7-3

LONGITUDINAL CORRELATIONS, RELIABILITY AND STATIONARINESS, 15 AQI
SUBSISTENCE VARIABLES, PRESPILL KODIAK PANEL (N=18), 1988-1991"

LONGITUDINAL CORRELATIONS, RELIABILITY AND STATIONARINESS

88*89 89*90 90*91 88*90 89*91 88+*9] REL STA REL STA
VARIABLES

Pz ry Fre P FY 7 R, Si Ry, S
NOMINAL VARIABLES (¢)
A28 Subsistence food yesterday .40 32 .08 .08 .20 25 1.60 .05 .13 1.56
A30 Subsistence food day before .03 40 40 .03 .53 25 .40 .08 .30 1.76
ORDINAL VARIABLES (y)
A26A Game available the last five years  f 55 51 30 25 .00 11 1.66 .86 .21
A26B Fish available the last five years 07 11 .58 .43 .29 .09 .01 34.72 .04 5.65
A31  Who harvested food eaten recently A3 73 33 33 1 TR .05 .82 .29 -29 A8
A32 Eat with relatives in their households 82 -1.00 1.00 A7 -1.00 -1.00 2.49 -.01 -.24 46
A33  Percent meat/fish in annual diet .82 13 .38 .05 -.95 -28 1.01 .10 -.08 6.58
A38 Use native language home 1.00 1.00 1.00 1.00 1 Iy | 33 .65 1.34 6.21 .01
A25A Game available since Exxon oil spill NA NA .63 NA NA NA NA NA NA NA
A26A2 Fish available since Exxon oil spill NA NA .50 NA NA NA NA NA NA NA
A32B Native foods since Exxon Valdez spill NA NA 57 NA NA NA NA NA NA NA
INTERVAL VARIABLES (r)
D13 Days visited friends/relatives -12 AL .54 16 .68 -17 -43 -37 .45 1.50
D27 Recent visits to other communities .49 .16 46 44 35 .21 .85 52 1.00 % o]

f‘Longitmclimll correlations measure six intervals (four waves) within the KODIAK1C panel. The reliability for each variable over 3 years is expressed twice, once for
the period 1988-1990 (R,,), and once for the period 1989-1991 (R,,) (R,, = ryyry/ry,). Stability coefficients (stationariness) over the same 3-year periods are expressed
as S, and S,, (S,,= ry/rury,). Reliability and stability for nominal variables are derived from Pearson's Phi (¢).  Stability and reliability coefficients for the ordinal and
interval variables are derived from Pearson's r. NOTE: Longitudinal PRE coeflicients for ordinal variables are expressed above as Goodman and Kruskal gammas ().
Longitudinal PRE coefficients for interval variables are expressed as Pearson's 7.

* = No Variation



reliability coefficient for A28, R3 = 1.60, and the over-time stationariness coefficient, S,; = 0.05,
confirm the impression.*

Inspection of Table 7-3 reveals that panel responses to questions about subsistence are very
similar to the responses of the three AQI samples (Table 7-2; there is no match for the second prespill
wave of the panel in 1989). Marked changes in subsistence activities before and after the spill are
reflected in the longitudinal correlations and the stationariness coet’ﬁcier-lts. These responses are in
marked contrast to questions addressed to panel members that proved to be highly reliable and
stationary over 4 years (see Table A-11 in the Appendix).®

The presence of wild foods in meals, the percentage of wild foods in annual diets, the persons
from whom respondents received wild foods, the number of meals eaten by respondents as guests in
the homes of relatives or friends, the number of days in the past week in which respondents visited
with relatives or friends, and assessments of the availability of game and of fish for harvests--all reflect
changes between prespill and postspill.** As in the analysis above, assessments of the availability of
fish and the percentage of wild foods in annual diets yield the lowest stationariness. Natives greatly

reduced the amounts of wild food in their diets following the spill; non-Natives increased the amounts

#Neither the over-time reliability coefficient R, = r,,7:/r,, nor the over-time stationariness coefficient S|, =
P y/riar vary between 0.0 and 1.0. Stationariness is shaped like a parabola (or a horseshoe--x* =2_). Values from
0.80 to 1.20 reflect considerable stationariness. The lower or higher the figure, the less stationary Lﬁg responses to the
same item over time.

%The highly stable items include whether respondents were commercial fishermen, voted in the most recent
elections (statewide, regional), maintained their place of residence, maintained their marital status, maintained the same
employment, used their Native language at home, were satisfied with their language ability, reported little changes in
their health and their educations, reported little changes in the difficulty of keeping their houses warm, and reported
modest changes in their incomes and in their assessments of the minimal monthly incomes required to maintain their
families.

%3R, measures over-time reliability among the two prespill waves and the first postspill wave; R,, measures
over-time reliability among the second prespill wave and the two postspill waves
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they consumed in 1990 over the amounts consumed before the spill.. In 1991, non-Natives decreased
the amounts of wild foods they consumed, while Natives did not.

Native and non-Native subsistence customs were interrupted by the Exxon Valdez oil spill.
By 1991, non-Native responses show them to have resumed p'ractices more similar to those that they
had engaged in prior to the spill than had Natives. Whereas Kodiak Island Natives and non-Natives
ate less wild food and ate fewer meals with relatives than they had prior to the spill, Natives ate
significantly more wild food and significantly more meals with relatives and friends. Native visiting
rates, which increased considerably in the year following the spill, had returned to prespill levels, but
those levels were significantly higher than non-Native levels. These differences obtain in the panel,
whose stability is an unintended consequence of the random-sampling procedure, as well as across
the pretest and posttest samples.

We must now turn our attention from the small Kodiak Island samples to the total spill-area

samples to more fully analyze the consequences of the Exxon Valdez oil spill.
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CHAPTER 8
ENTIRE SPILL AREA: SUBSISTENCE AND THE ENVIRONMENT AFTER
THE SPILL--WHO SHOULD MANAGE BOTH AND WHO KNOWS MOST?

L INTRODUCTION

_In ihe ﬁrﬁc&ilqg nhqmer rfff'rm,ZBD vanahlﬁs,mr:tmmqg,m .the fnwrnntw'm an. whrrh W e i

collected data w1th our protocol % Seventy-seven of those vanables dlrectly elicit mformatlon about i
species or groups of species of plants and animals. The box inset on the following page lists 68 of
the 77 species (or groups) about which we gathered information. Five species of ducks and four of
geese were lumped. In the bulk of our analysis, the 230 variables are grouped into 14 topics, most
of which ask respondents what they know, or think the case to be, about the availability, management,
and knowledge of animals and plants, and knowledge of the abiological environment (wind, water,
ice, etc.). Some questions ask whether respondents think that they influence the ways in which
resources are regulated. Another set asks respondents to assess government and Exxon Corporation

efforts to mitigate the Exxon Valdez spill and also seeks cognitive opinions about the likelihood of

future spills and the most probable responses of oil companies to such spills. A final set seeks the
respondent's knowledge about consequences to the environment from various oil-related activities.

The data on these topics are extensive, unnecessarily so for our purposes here.*” There is a
large amount of redundancy within each topic, which is to say that intra-topic correlations are very

high and positive among items within each of the environmental topics in both the 1989 and 1991

% Analysis of the KIP data collected 5 to 6 months following the spill (pretest) and 22 months following the
spill (posttest) yields results similar to the postspill results observed in the Kodiak Island data. Complete frequency
distributions for the KIP pretest and posttest samples appear in Table A-6 (includes comparisons with the second wave
of the KIP panel) and Table A-7 (includes Native:Non-Native contrasts), and for the KIP panels, in Tables A-8 and A-
9.

" These topics are analyzed in Chapters 8 through 11 in SIS V.
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research waves (pretest and
posttest, and panel waves 1 and
SEA LAND BIRDS FISH MARINE
2). Wereduce the 230 variables | - JAlMALS  paMaLs YNk
List spp. Salmon
] Whales Polar Geese Chum Crabs
to a manageable number while List spp.
: Bowhead Brown Cranes Pink Red King
Minke Swans Blue King
: x $ ¥ Black Gulls Red Snow
preserving crucial information. P oo
Caribou Tems Silver Tanner
Beluga Moose Puffins
Incomplete responses allowed Murres King Mussels
Seals Dall Sheep Plarmigan Shrimp
Hares Owl Char
1 1 1 Bearded Grouse Sea Worms
us to jettison 77 variables (see Soemtod L el it
Arcuc Sea Urch.
i Ringed Arctic Starfish
SIS V, Chapter 8). Nonmetric Fox
Ribbon Lake PLANTS
. Arctic : Roe-on-kelp
factor analysis facilitated a I8 Whitefish Kelp
ariant spp. Roots
Leaves
. Wolf . Bemi
further reduction to 28, and ¥ - sy
Otter sheefsih
Grayling
SSA-T (MINISSA) allowed us i B
Ermine Pike
4
to reduce those 28 to 15.% We S
Sculpin
- - - CM
preserved the items within each Halibut
Flounder
topic that are most highly

correlated (reduce the greatest

proportion of error) with all other items in the topic.

®8The matrix of 28 variables appears in Table A-13 and the SSA-I solution for the 28 variables appears in
Figure A-1 in the Appendix. The relations among environmental topics assessed with the protocol are demonstrated.
Five strong regions distinguish who or what agency should manage species; who or what agency would be the better
mianager of species--the agency currently charged with the task or some other agency or persons; who knows most about
the biology and abiology of local environments--scientists or Natives; whether oil-related activities are beneficial,
neutral, or deleterious; responses of the Federal government, State of Alaska, and Exxon Corporation to the spill; and the
likely response to future spills, should they occur. The strongest positive predictors in each set are retained for analysis.
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IL KNOWLEDGE ABOUT THE ENVIRONMENT, ENVIRONMENTAL
MANAGEMENT, AND OIL

Much has been written and argued in Alaska's media, legislature, and State courts, and in the
Federal District Court in Anchorage about "rural subsistence," cultural consequences from the spill,
and the similarities and differences of Natives and non-Natives in regard to subsistence and
consequences from the spill. It is revealing, therefore, to make brief mention of the 77 items
pertaining to the amounts and availability of naturally occurring resources in the areas in which
respondents reside. In 1989 and 1991, we asked every KIP respondent which of the 77 specific
species or groups of species were available locally and whether the amounts that were available were
sufficient or insufficient for local purposes. Those purposes could be defined by the respondents.
It was possible to define "sufficiency" as enough "X" to maintain normal constituencies in a habitat,
or to restore the habitat to what the respondent thought it should be, or to satisfy household or village
subsistence requirements, or to provide satisfactory income from its extraction and sale. In short,
respondents could interpret the purposes of each "X" and whether there was a sufficient quantity of
"X" for those purposes.

At the outset, we presumed, but did not know, that persons engaged in a complex subsistence
organization would know more about "X's" and think about more relations among X,X,,.. X, than
a person who harvested very few wild resources, or harvested a limited number of species, or
harvested none at all, and who was not engaged in networks of sharing resources, labor, and meals,
or regular visiting, and who seldom established camps for resource extraction. We further presumed
that if persons harvested few species or none at all, but were engaged in sharing and visiting

networks, as is common for many elderly Natives, those persons would be knowledgeable about "X."
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Knowledge in these cases would stem from current conversations with extractors, from sharing in the
bag, catches, and quarry, and from preparing and storing food and by-products .

Over 388 respondents, 69 percent non-Native and 31 percent Native, were asked about the
availability of each of the 77 items. Every one of the 77 questions has been jettisoned from this part
of the analysis because of the low rates at which respondents provided information about the species
in question. Response rates were lower among pretest than posttest respondents, while rates among
panel respondents were about the same in 1989 and 1991. The lower rates in 1989 than 1991 reflect
the differences between a period 5 months after the spill in which transiency was at its peak and a
period nearly 2 years after the spill when transiency had lessened.

Many of the residents of the villages in the spill area are not engaged in resource harvests, and
many who are restrict their harvests to commercial fish and a few varieties of game, such as moose,
deer, and some waterfowl. In addition, many persons reside in commercial-fishing villages, even the
smallest ones such as Chignik, for only a few months each year, beginning before the onset of the
commercial-fishing season and ending soon after its termination. In our research during the summer
of 1989, we drew several persons who migrated between winter and summer residences, re-learning
the lesson we learned among respondents in the Aleutian-Pribilof and Bristol Bay regions that it is
a common practice for wives and children to relocate from permanent residences in fishing villages,
such as Kodiak City, to residences in the lower 48 states when children attain school age, particularly
middle-school age. In these cases, the husband moves back and forth during each fishing season and
has little time or rerascm to harvest resources for his personal use.

In general, few non-Native respondents knew much about or had opinions about the amounts

of various resources in the environment and whether those amounts were sufficient for anything at
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all. Most commercial fishermen knew about the availability of salmon and herring, but not necessarily
halibut and bottomfish, and so on.

Upon tallying proportions of response rates from highest to lowest for the 77 species or
groups of species, it was evident that the principal items about which residents of the spill area
professed knowledge, or concern, were the resources that were extracted for commgcdities. Upon
contrasting responses from residents of Hub villages with responses from-Periphery villages, it was
further discovered that response rates were much higher for more species in Periphery villages than
in Hub villages. The results were not surprising inasmuch as the economies of two Hub villages,
Kenai and Valdez, are dominated by oil-related businesses and tourism, not commercial fishing. But
commercial fishing is not the issue and does not explain why some respondents know a lot and most
know very little about the environments in which they live.

The dominant proportions of the populations of every Periphery village except the two
largest, Cordova and Seldovia, are Native, ranging from 78 percent in Tatitlek to 100 percent in
Karluk. Non-Natives comprise about 90 percent of the populations of the three Hub villages, Kenai,
Valdez, and Kodiak City. The differences between Hub and Periphery responses reflect different
knowledge based on different uses of and different familiarity with environments.

Upon controlling for race/ethnicity, we learned that over 90 percent of Natives in Hub and
Periphery villages responded to all 77 questions about resource sufficiency. When race/ethnicity
controls are removed, among Hub villages, only 9 of 77 questions pertaining to species were
answered by more than 35 percent of respondenfs. Six of those 9 species, or groups of species, are
important commodity items in those villages and every other village in the spill area. The three not

sold as commodities are moose, berries, and "other mammals." Moose, berries, and "other mammals"
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are ifnportant for sport hunting and for jam and jelly processing by households in all villages. The
very small proportion of Native respondents in the large Hub villages accounts for the high
NOnresponse rates on most species.

Among Periphery villages, 20 of 77 questions were answered by more than 60 percent of
respondents. Fourteen of those items have commodity value in spill-area villages. The remaining six
have value for family larders, with the exception of brown bears--formidable neighbors of area
residents with whom they compete for all manner of berries and anadromous fish. Thesé response
rates are influenced by the very large proportion of non-Natives (over 75%) in the two largest villages
in the set, Cordova and Seldovia.

Table 8-1 rank-orders and contrasts the species for which information was most frequently
obtained from respondents in Hub and Periphery villages.

Although respondents in _the spill area, especially Hub residents, offered information about
the current availability of very few species in the local areas in which they lived, they were willing to
offer their cognitive opinions about whether resources can be managed, who should manage them,
and who manages them best. It was clear to our researchers that non-Natives, in particular, were
willing to offer opinions about resource management for resources they did not harvest, or seldom
harvested, and which, consequently, made little or no contribution to their diets. Upon focussing our
attention on management questions, we learned that every Native answered every question. We were
surprised to learn that for non-Natives, the briefer the residence in the village, the more likely it was
that the respondent answered questions about (1) the sufficiency/availability of resources, (2) whether
those resources can be managed; (3) who should manage those resources, and (4) who or what

agency provides the most able management of those resources. Nonresponse rates for persons who
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Table 8-1

RESPONSE RATES BY SPECIES, HUB:PERIPHERY CONTRAST, KIP
INSTRUMENT, PRETEST AND POSTTEST SAMPLES COMBINED,
1989 AND 1991

HUB PERIPHERY
Rank Species or variety Response rate Rank Species or variety Response rate
1. Silver salmon T4% 1. Silver salmon 92%
2. Halibut 61% 3. Chum salmon B85%
3. Red salmon 59% 3 Red salmon 85%
45. Pink salmon 48% 3. King salmon 85%
45 Berries 48% 5. Pink salmon 82%
6. King salmon 4% 0. Clams 80%
7. Moose 43% 15 Halibut 79%
8.5. Cod 6% 7.5 Ducks 79%
8.5 (ther mammals 36% 9.5 Cod 69
95 Tanner crabs 69%
L5 Red King crabs 68%
1.5 Snow crabs 68%:
13.5. Ptarmigan 67%
13.5 Brown bear 67%
16. Dol Varden 64%6
16. Variant fox 6AY%
16. Otter 64%,
19.5. Moose 61%
[9.5. Kelp 6%

had resided in the villages for less than | year were 10 to 14 percent, for 2 to 5 years were 15 to 16
percent, and for over 6 years were 18 to 24 percent. If length of residence in an Alaskan village is
an indicator of knowledge about locally occurring resources, these results suggest that the more
knowledgeable the non-Native, the less likely it is that he/she responded to questions about resource
availability and management.

The following analysis will make evident both the importance spill-area residents attach to the
management of Alaska's wild resources and the differences between Natives and non-Natives
regarding who should manage those resources, who would be the best managers of those resources,

and who knows most about the resources and the abiotic environments in which they occur. Because
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of the commodity vaue of fish, and because of sport-hunting interests, the question as to who should

manage looms large in discussions of the environment.

The turmoil creasted by ANILCA and the State's attempts to reconcile "rura subsistence" rights
with the interests of non-Native sport hunters and Alaskas tourist-industry lobby, are an interesting
backdrop to these data (see Chapter 5). The takeover by the Federal Government of regulatory authority
over land-mamma hunting in 1989, and the gradua expropriation by the Federal Government of other
regulatory authority over the harvests of wild resources on public lands, likely account for shifts in opinions
away from the Federal Government and to the Alaska Department of Fish and Game (ADF&G) as the
agency that should manage resources. The struggle for equal access to Alaska's wild resources is waged
between two sides that do not use and understand the environment in the same way and have not integrated

the environment into their organizations of subsistence in the same way.

Because of high response rates to questions about regulatory authority, and because of
redundancy, we focus below on salmon and moose (a commaodity and a desired game target) as
species in the "who should manage" topic and on land mammals, salmon, and bottomfish in the "who
would manage better" topic.

I1.LA.  Assessments by Total Samplesin 1989 and 1991 Without Theoretical Contrasts

There is a definite "family" structure to the cognitive assessments made by KIP respondents in

1989 and 1991 in response to questions about who should manage resources™ (Q2* 2); who would

8 Choices, in order, are ADF& G, Federal agencies, combinations of government agencies and Natives,
Native organizations, local Natives.
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manage them better® (Q3*); who controls more knowledge about the environment™ (Q51*); what the
effects of oil-related activities on the environment are™ (Q8*); whether agencies and corporations used the
means within their powers to mitigate the spill® (Q12*); what the likely frequency of oil-related disasters
is¥ (Q13*), and what the likely responses of oil companies would be should future oil-related disasters

occur® (Q14).

There is dso a definite structure to the differences between the responses of pretest and posttest

respondents and between the responses of panel members (first and second waves).

At this point, let us assess the structures of the unstratified pretest and posttest samples, while
making some comparisons with responses of the first and second waves of the panel (Table 8-2 and Fig

1N

In pretest and posttest samples, majorities of respondents thought that the agencies currently
charged with regulating resources would be better at discharging those tasks than would Natives (Q2*2)
and would aso be better than Natives at the task should Natives be given management responsibilities
(Q3*). Maorities also thought that scientists controlled more knowledge about the biotic and abiotic
environment than Natives, but not by much (Q51*). Qil activities of al kinds were thought to be deleterious

to the environment (O8*). Maiorities also considered that resnonses to

% Choices are the agency currently charged with the management, or Natives

%L Choices, in order, are Natives, Natives and scientists, scientists.

9 Choices, in order, are deleterious, no change, mixed (some harmful, some helpful), beneficial
% Choices are none, few, many, all.

%The choices for the first question, "is the Exxon Valdez spill isolated and unusual," are yes or no, and for the
second question, "will spills, blown wells, and the like occur in the future,” never, rarely or frequently.

% The choices are worse than, the same as, or better than the response to the Exxon Syill
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Table 8-2

MATRIX OF KENDALL'S 1, COEFFICIENTS, 15 KIP VARIABLES MEASURING
KNOWLEDGE ABOUT AND MANAGEMENT OF THE ENVIRONMENT, AND
CONSEQUENCES OF OIL-RELATED ACTIVITIES

TOTAL POSTSPILL PRETEST SAMPLE, 216N, SUMMER 1989

Q202 A .00

Q2N2 B .78 .00

Q3F C -.4% -.55 .00

Q3H s -.4% -.50 .94 .00

QS1lA E -.2% -.24 .32 .33 .00

QS1E F -.28 -.25 .30 .30 .6& .00

Q91lF G -.29 -.26 ,32 .34 .5 .88 .00

Q8A H -.11 -.1¢ .17 .17 .07 .13 .10 .00

Q8C 1 -.05 -.1e .12 .13 .06 .18 .12 .eB .00

Ql2Aa J -.16 -.11 .16 .18 .04 .12 .09 .12 .09 Loa

Ql2B K -.06 -.07 .0% .08 -,00 .04 .01 .03 -.05 .46 .00

Ql2c L -.12 -.13 .14 .12 210 .20 J17 .15 .15 .36 .18 .00

QL3A M -.10 -.12 .01 -.00 .01 .02 -.02 .08 .14 .03 -.03 .08 .00

Ql3B N .07 .16 -.05 -.0& .03 .01 -.01 -.17 -.15 -.05 .02 -.09 -.32 .00

Ql4a  © .06 .03 .05 .04 -.07 -.04 -.02 .11 .G3 .24 .08 .13 .07 -.1% .00
A B C D E F el H I J K L M N o}

Kendall's Ty, coetlicients ».16 F = .05

TOTAL POSTSPILL POSTTEST SAMPLE, 100V, WINTER 1991

Q2D2 A .00

QZ2NZ B .94 .00

QA3F ¢ -.52 -.52 .00

Q3H D -.57 -.53 .%4 00

Q51la E -.25% -.28 .35 .34 .00

g51E F -.22 -.24 .41 .38 _.e& .00

P51F G -.27 -.25 L3€ .39 LE2 .80 .00

[6F:F.7 H -.24 -.25 .26 .22 .08 .15 .20 .00

QRC T -.26 -.78 .28 .23 .11 .19 .19 .81 .04

Qlza J -.14 -.17 .03 .05 .02 -.02 -.01 .22 .16 .0O

Ql12B K .05 .01 -.07 -.09 -,17 -.18B -.18 .07 .0% .52 .00

Qr2¢ L -.1§ -.21 .07 .07 .03 .03 -.00 .l .12 .47 .41 .00

0i13a M -.14 -.17 -.01 -.456 .12 .18 .08 .20 .13 .14 .04 10 .00

Q138 N -.17 -.1% .12 .17 .1% .04 .07 -.3% -.38 -.09 -.10 -.12 -.22 .00

0l4n © -.03 .02 -.13 -.10 .11 .0% .12 -.16 -.15 -.01 .01 .01 .01 -.09 .00
A B C D E F G B I J K L M N o]

Kendall's Ty, coellicients 19 P < 03
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VALDEZ ENVIKONMENTAL INDICATORS, TOTAL VARLDEZ ENVIRONMENTAL INDICRTORE, TOTAL
KIF POSTSPILL PRETEST ZAMPLE (NIL6! FIT PCSTEFILL POSTTEST SAMPLE (N1OD
SUMMER 198& WINTER 1991
CENTRALITY CENTRRLITY
VBRIABLE INDEY, D1 Dz VARIABLE INDEX Dz
QD2 R 137.781 9687 6. 394 2oz B 131.508 ~5.47%
SN2 B 141,565 100 000 —14.916 QZNZ E 135.532 ~i10.017
Q3F ¢ 5,838  -GE.HS  -32.734 p3F £4.438 -7.678
234 D 58.0086 a7 Q3IH T 66.236 -14.689
o5lA E TRl133 a7 QE:E E 59.261 354585
DE1E F 1552 QBIE T £3.31¢6 ~27.203
CBIF G 461 QBIF G 62.343 -29.38¢
DBR K : b 45,538
DRC 1 I 45,877
QLZA O 3 3T B3RS
plzp ® I
o2 L L
LIRS M b
QIAE N " .oar b -
Di¢A U 35187 G
Guttman-Lingoes' Coeflicient of Alienation £ = 150 Guttman-Lingoes' Coefficient of Alienation K = 148
Kruskal's Stress = 124 Kruskal's Stress = 121

FIGURE 8-1. SSA-I KNOWLEDGE AND MANAGEMENT OF THE ENVIRONMENT, 15
KIP VARIABLES, TOTAL POSTSPILL PRETEST & POSTTEST SAMPLES, 1989-91
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the ail spill by the State of Alaska were adequate, but responses by the Federal Government and by Exxon
were considered inadequate (Q12*). Magorities considered that the likelihood of future spills similar to the

Exxon spill were high (Q13*).

The KIP frequency distribution tables, referred to throughout this analysis, are too long (40 pages)
to be included here and appear instead as Tables A-6, A-7, and A-8 in the Appendix. The similarities
between responses in the first and second waves of the panel are much like similarities between pretest and
posttest responses. Table 8-3, pertaining to the KIP panel in regard to correlations between responses to
guestions about the environment in the first and second waves, is pertinent and sufficiently brief to be
introduced here. The correlations measure the variation between first- and second-wave responses of

identical informants asked identical questions about the environment.

Differences between responses in 1989 and 1991 are important, although all are not significant.
Responses in 1991 were undoubtedly influenced by alonger period of observation of consequences from the
spill than was possible in the late summer of 1989. In 1989, about three-quarters of pretest and first-wave
panel respondents thought the ADF& G or various Federal agencies should manage most of the resources
that they were managing at the time of the interviews, and 7 percent thought Native organizations and local
Natives should manage those resources. In 1991, about 57 percent of posttest respondents and 65 percent of
panel respondents (second wave) thought that the ADF& G or various Federal agencies should manage most
resources and about 17 percent thought Native organizations and local Natives should manage those

resources.

In comparison with responses in 1999, the large drop in the proportions of respondents in 1991

who thought that the ADF& G should manage the resources, the near complete absence of
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Table 8-3

LONGITUDINAL CORRELATIONS ON TOPICS OF ENVIRONMENTAL
MANAGEMENT AND THE CONSEQUENCES OF OIL, TOTAL KISPILL
PANEL (N72), NON-NATIVE (N52) AND NATIVE (N20) SUBSAMPLES,

WITH TESTS FOR DIFFERENCES, 1989S AND 1991W*

Reliability Reliability Reliability
KISPILL Non-Native Native

VARIABLES 89S*91W BOS*91W 8OS*01W
NOMINAL (¢)
Q13A Exxon Valdez Unusual? .02 49 #.37
ORDINAL (¥)
Q2A2 Walrus, who should manage? 34 31 #.44
Q2B2 Bowhead, who should manage? 34 23 #.48
Q2D2 Salmon, who should manage? 33 4l #.25
Q2G2 Halibut, who should manage? 34 43 #.22
Q2K2 Tanner crab, who should manage? 51 66 H.45
Q2N2 Moose, who should manage? 60 .59 H#.65
Q2R2 Ducks, who should manage? 42 33 #.28
Q3A Management of walrus 53 37 #.66
Q3C Management of bowhead 53 24 #.93
Q3D Management of polar bear 33 41 #.86
Q3F Management of moose .60 42 #.45
Q3H Management of salmon 33 -24 #.54
Q3J Management of bottomfish 52 31 #.40
Q3K  Management of crabs 48 .00 4.58
Q4A Influence over salmon 66 59 61
QS51A Knowledge to understand water 18 -14 4.58
Q51E  Knowledge to understand land mammals 43 30 4.52
Q51F Knowledge to understand fish 51 31 .’; 64
Q51G Knowledge to understand sea mammals 35 21 4 :.59
Q51H Knowledge to understand invertebrates 66 49 A 75
Q6  Acquisition of knowledge 13 A2 06
Q7  Environmental symbols 28 34 # 20
Q8A Drilling attitudes 35 45 :76
Q8B  Pumping attitudes .47 A3 '93
Q8C Transport attitudes .46 59 .13
Q8D  Pipeline antitudes .49 45 '71
QS8E Enclave attitudes 27 .14 '68
Q8F Recreation atlitudes .10 -13 '79
QI12A Federal Exxon Valdez response 21 25 '0.’
QI12B State Exxon Valdez response 41 .49 : 13
Q12C Exxon Exxon Valdez response P .28 % 06
QI13B  Will similar events occur again? .58 65 '31
QI14A Thoroughness of future responses? -.10 -39 " 69

“Longitudinal correlations (reliability) for the KISPILL panel and the Non-Native and Native subsamples of the KISPILL panel measure two intervals
24, 1989. Longitudinal correlations for dichotomous nominal variables are obtained with phi ().
Longitudinal correlations for the ordinal variables are obtained with Goodman and Kruskal's gamma (y). Significance of differences between the Native
and Non-Native subsamples are obtained from the univariate distributions for each subsample for each variable, 1989 and 1991. X? for the significance
of difference of proportions is used for the nominal variables and the Kolmogorov-Smimov two-independent-sample test is used to test differences for the

following the Exxon Valdez oil spill of March

ordinal variables. * Designates P <.09 for 1989, # for 1991.
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persons who thought that various Federal agencies should manage the resources, and the large
increase in the proportion that thought Natives should manage the resources represent an
unmistakable shift in cognitive attitudes away from Federal and State of Alaska control toward
balanced combination (government agencies and Natives) and Native control.

As for knowledge about the environment (Q3*), differences between pretest and posttest
responses and changes in panel responses are also away from the balanced position that attributes
equal knowledge to Natives and scientists, but on these questions the answers more frequently
selected are the extremes: respondents thought either that scientists controlled more knowledge or
that Natives controlled more knowledge. Positive shifts occurred between 1989 and 1991 in the
assessments of efforts made by Exxon, Federal agencies, and State agencies in responding to the spill.
Regardless of those assessments, respondents were even more pessimistic in 1991 than 1989 that the
Exxon spill was not unusual and that the frequency of such spills will increase (Q13*). Posttest
respondents in 1991 thought oil-company responses will be better to future spills (Q14A). Panel
respondents were not quite so optimistic as posttest respondents, changing their positions little
between 1989 and 1991.

The left and night sides of Figure 8-1 demonstrate the similarities and differences between
responses in 1989 and 1991. In 1989, pretest respondents thought that State or Federal agencies
should manage naturally occurring resources (A, B, located on the right-side center) and that agencies
currently charged with management would manage those resources better than would Natives (C, D

located on the left.)”® A little less than half of the respondents attributed equal knowledge of fish,

%"Who should manage” and "who would manage better" are fitted on opposite sides of the 2-dimensional space
because of the manner in which the attributes in the Q2*2 and the Q3* variables are ranked. In the former, "Natives"

(continued...)
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land mammals, wind, water, and ice to Natives and scientists (E, F, G). On average, 34 percent thought
scientists knew more and 24 percent thought Natives did. In 1989, then, Natives were recognized as
possessing considerable knowledge about the environment, but most respondents did not think that they
should manage Alaska's resources or that they would discharge their duties in a more equitable fashion than

the agencies currently charged with those responsibilities.

In 1989, about half of the respondents thought that oil-related activities--drilling, pumping,
transporting, pipeline operations, enclave developments-would have deleterious consequences for the
environment (H, I), while an equal proportion thought that oil-related developments would visit no changes
or that the changes would as often be beneficia as detrimental. Less than 2.5 percent thought that benefits

alone would accrue to the environment from oil devel opments.

As for activities to mitigate the spill's consequences, in 1999 the Fede