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ABSTRACT

Water conservation is the focal point for a set of integrated studies
that attempt to lay the groundwork for appropriate water resource management
for the future. The research includes state-wide surveys of water use in homes
and industries, organizational analyses of management perceptions and information
needs, evaluation of a community incentives program for conservation, and systems
analysis of conservation behavior. Data for all studies were developed on the
basis of a common sample frame consisting of 54 communities, large, medium, and.
small across North Carolina. In sum 544 scientific interviews were completed
which yielded new information on approximately 726 different variables relating
to water resources management and conservation.

Theoretical foundations in environmental perception, cognition, responsi-
bility attribution, knowledge acquisition, organizational development and general
systems theory are used to clarify the management problems associated with water
conservation. Numerous references are made to the scientific literature in the
process of deQeloping the theoretical underpinnings of water conservation programs.

The report includes a complete technical presentation of all reseérch
inclﬁding copies of sﬁrvey instruments. For the convenience of the reéder the
major conclusions and recommendations are summarized. The surveys uncover a
large reservoir of citizen and industry support for water conservation. At
the same time they suggest that trial-and-error approaches to water conservation
will be inadequate, given the social complexity of the problem. Currently con-
servation activities are viewed as a peripheral part of management responsibility
and reform of management training, institutional priorities, and informational
support will be required to make conservation an integral part of water resource
management. Follow-up evaluations of the State's conservation incentives program

reveal good progress is being made. In sum, water conservation is an excellent




option for communities faced with water supply shortages and high operating
costs. The benefits of water conservation are many but they are contingent
on the skill and sensitivity of program leaders.

Recommendations pertain to development of public education programs,
management training programs, management information system technology, and

State water policy formulation for effective water comservation in North Carolina.
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PREFACE

This report summarizes the work of a research team investigating the
psychological bases of water management and conservation. The psychological
concerns include the environmental perceptions, information processing, decision-
making, attribution of responsibility, knowledge and behavior of persons in
relation to their natural and institutional surrounds. The research was proposed
in a context of national unpreparedness to deal effectively with the consequences
of competing demands for water use and severe droughts. Dwindling water supplies,
compounded by inefficient water management practices, were threatening agricultural
yielas, industrial production and health and sanitation conditions (UPI, 1977).

In North Carolina commercial enterprises were forced to shut down and industrial
development plans were curtailed (N. C. Department of Commerce, 1977). Citizens
were prohiibited from certain uses of water and emergency services were required.
The economic and social costs attributable directly or indirectly to the water
shortage were obviously large but never really documented. With these reminders
of the fragile balance between water supply and use, public attention turned to
water conservation as a solution.

Fused by a mixture of hope and good intentions, water policy makers and system
managers struggled with water shortages and their social and political implica-
tions. In this confusion, conservation became the banner for a wide variety of
activities which aimed to lessen the demands for water. Lacking cléar conceptua-
lization of the problems and supporting research, particularly in regard to the
fundamental social and institutional dynamics that underlie the use and management
of water, conservation programs necessarily resorted to trial and error methods of
community involvement. The situation remains much the same even now. In fact,

the most recent review of federal water resources research (NCR, 1981) cites
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some of the most pressing needs as follows: 1) the paucity of information
about the factors that affect consumer adoption of water conservation devices
and practices; 2) the poorly understood effects of public information programs
concerning water conservation; 3) the uncertain capacities of institutions for
effecting water conservation; 4) the unknown costs and benefits of public
participation in relation to water conservation. Until these and other be-
havioral and institutional dynamics of water conservation are understood the
state-of-the~art in water conservation will remain one of trial and error.

Numerous factors alone and in combinati§n propel the new manageﬁent
regard for water conservation. Some are new but most are a continuation of
long-standing trends with unfavorable implications on water supply and demand
relationships., They include: 1) demographic shifts into areas of fragile
water systems; 2) high costs of new plants and equipment; 3) high costs of
financing; 4) high costs of water operations; 5) social/political climate
of fiscal conservatism; 6) public concern for environmental protection. These
and other factors necessitate a new orientation to water. It is in this per-
spective that AWWA values conservation not as a goal of intrinsic value but
rather as a management alternative (AWWA, 1977). The new management orienta-
tion is really only part of a rediscovery of the folk wisdom 'waste not want
not."

This report builds on the conclusions of previous research and field
experience which show that conservation has potential benefits in most cir-
cumstances. The problem now is one of development and dissemination of
effective programs of water conservation and it is these purposes that guide

the present research,
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Several general hypotheses are tested:

1) Conservation suffers from insufficient awareness of the need among
water managers and users.

2) Conservation is burdened by misunderstandings.

3) Comservation is frustrated by persons who disassociate themselves
from the problem and possible solutions.

4) Conservation is limited by the knowledge and ability of persons to
respond appropriately.

5) Comservation lags because of institutional disincentives.

6) Conservation is resisted out of a generalized reactance to change.

7) Conservation is handicapped by the absence of informational support.

The research approach consisted of a series of studies which were carefully
integrated with respect to sampling frame and study objectives. In the course
of the project we have completed state-wide sufveys of water use in homes and
industries; organizational analyses of management perceptions and information
needs; evaluation of a community incentives program for conservation; and systems
analysis of conservation behavior.

Data for all studies were developed on the basis of a common sample of 54
communities, large, medium, and small across North Carolina. In sum 544
scientific interviews were completed which yielded new information on approxi-
mately 726 different variables relating to water resources management and
conservation. Contained in the data therefore are 394,944 separate observations
on water resources and water resource management, As a set these studies reveal
important principles for effective operation of water systems. Our analyses and
interpretations, however, are focused on water conservation and only begin to

mine the rich contents of these data. We invite other researchers to use these data
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alone or in conjunction with other datasets.1 The results we trust will
be a more informed basis for state policy and local management affecting water
resources in North Carolina.

This report is organized by chapters that correspond to component studies
each complete with problem statement, literature review, description of
research method, results, conclusions, and recommendations. One exception
to this general rule is Chapter 1 which sets the social/political background
within which all studies were completed.

Chapter 2 reports on surveys of water use in home and industry settings.
These data are used in systems analysis to build and evaluate a conceptual
framework for water conservation behavior where conservation is linked to
principles of environmental perception, cognition, responsibility, knowledge,
and action. It marks a beginning in the building of a behavioral framework
which can guide community programs in efficient approaches to management
and conservation.

Chapter 3 presents an organizational analysis of 54 local water agencies
focusing on the informational needs for modern management practices. Infor-
mation needs were developed from analysis of managefs' ratings of importance,
frequency of use, kind of use, updating requirements, and availability for a

sample set of 92 information elements.

1All datasets are available for research purposes through WRRI,

North Carolina State University, Raleigh, North Carolina 27650.
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Evaluations of the effects of the incentives provided under the N.C.
Clean Water Bond Act were made and summarized in Chapter 4. Interviews
with recipients of facilities' construction awards were conducted to assess
contractor accountability in a system where rewards are contingent on a
pledge. Recipients will undertake specific kinds of management improvements
such as: water loss prevention, information and education, implementation

of N.C. plumbing codes, and infiltration/inflow.
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SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS

Our statewide surveys of heads-of households, industrial representatives
and local water managers confirm that shortages of water supply represent a
serious threat to the well being of many North Carolina communities. In the
past five years 28 percent of households and 20 percent of industries sampled
have suffered the effects of water supply shortages. The difficulties inherent
in management of community water supplies will be even greater in the future
because of changing demographic characteristics, rapid industrial growth,
declining federal support for water supply projects, and high costs of water
development. To successfully meet these challenges of water supply and at
the same time honor the broad citizen consensus for fiscal conservatism, en¥
vironmental protection, and economic opportunity; water management must become:
1) more sensitive to community needs and desires; 2) more technically proficient
in management science and planning; 3) more willing to involve citizens in
voluntary programs of public works and conservation; 4) more integrated with
State and national centers of research and development; 5) more prepared to
evaluate system efficiencies and take corrective actions as are appropriate.
Each of these changes implies additional training for managers of community
Qater systems which emphasize management and social science content.

In this report we focus on the potential of water conservation as an
integral part of a modern water resource management system. We define water
conservation broadly to include any action taken by water management or water
users to achieve efficient allocation and use of water supplies. From this
perspective it is clear that there are many points of possible intervention
within the total system which can produce greater efficiencies. TFor example

Government can contribute to conservation through central planning, policy-
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making, information dissemination and technical consultation. Utilities manage-
ment can foster local participation in local planning and programs, implement
leak detection programs, supplement educational programs with locally sponsored
events and announcements, reform water pricing, and respond to local requests

for help in conservation. Industrial management can engage employees in training
programs and modify plant and equipment for fhe purpose of water conservation.
Finally residents can install showerheads, aerators, toilet dams and they can
adopt more efficient water use practices in the home and in yard and garden
irrigation. The effectiveness of any water comservation activity, however, will
depend on the knowledge and commitment of those who plan it and participate in
it. It is in this vein that the current review of literature and original re-
search attempts to advance the state-of-the-art in water conservation by developing
a clearer understanding of its underlying social and organizational dynamics.

In particular, levels of public participation in planning and education, utili-
zation of flow restrictors, and sensitivities to prices and policies are funda-

mentally based on community perspectives which are shaped through psychological

processes. Therefore we need to know about environmental perception, cognition,
responsibility attribution, knowledge aquisition, and behavioral reinforcements
as they pertain to water conservation behavior. Also relevant is our organiza-

tional research which identifies the management information prerequisites for

monitoring system leaks, pricing decisions, public relations, and planning.

Finally, it is important to have evaluation research which systemmatically

documents acutal program experiences and results. Such research provides the
basic feedback and validation necessary to improve system concepts and programs
for the future. Findings, conclusions and recommendations are summarized in

each of these research areas in the sections that follow.
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Community Perspectives

Our research has uncovered a tremendous reservoir of citizen and industry
support for water conservation. The cynical views of many water professionals
that citizens are disinterested, inactive énd uninformed with respect to
general water resource issues are not supported by our data. These managers
are out-of-touch with the citizens and industries they attempt to serve. In
particular, managers seriously overestimate the extent fo which heads-of-
households and industry executives prefer to build and pay for more water
supply capacity. In fact, a plurality of both groups would rather conserve so
existing capacity could be freed in support of additional growth and develop-
ment. Managers also are unaware of independent actions by approximately two
thirds of all water users to conserve water. They do not appreciate the extent
to which heads?of—households and industry assume responsibility for their own
wasteful practices and are willing to take corrective action as part of a total
community effort including local planning and management reform. Also manage-
ment - is unaware and unresponsive to the strong desire among both residential
and industrial groups to know and do more about water conservation. Perhaps
the greatest benefit of this research is its scientific contradiction of the
widespread misperception that water conservation is unpopular, unreliable and
unprofessional.

Other major findings suggest the underlying social and organizational
complexity of water conservation programming. They warn us that trial-and-
error approaches to water conservation will likely suffer from an overly sim-
plified conception of the problem. TFor example, we find that residents and
industry executives rely‘on 224 different perceptual cues to the conditions of
water resources. Some cues have general value within the population and others

are highly meaningful only to a small subset of the total population. Public
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information campaigns and environmental education programs will have to design
and target information in a way that is compatible with the cues people are
using to understand their water resource environment. It is also revealing

that despite attempts at saturated information programming in recent years,

only 57 percent of residents and 55 percent of industry executives report having

seen or heard any helpful information on water conservation. Obviously more
utilization of the dominant medium, TV, and more diversity of information media
including community meetings, water bill enclosures, and industrial trade as-
sbciation channels will be required to reach the total population. Finally,
conservation actions tend to be crisis oriented. The most powerful motivator
of water comnservation is the fear associated with threatened water unavail-
ability. Conservation attributable to good citizenship, mandatory controls,
and price account for only 25 percent of all conservation. However, overuse
of fear appeals can backfire in the form of incredulity and render a community
less prepared to respond to a genuine crisis of water supply or sustain con-
servation activities in less than crisis conditions.

The following recommendations are based on our review of the technical
literature and original research on community perspectives relating to water
resource management. Recommendations:

1) Development of new or expanded water supply capacity should be

supported only when all reasonable efficiencies of pricing, leak

detection, public education, etc. are insufficient to meet projected

water demands. In such cases development should be scaled to the
size of the supply deficit.

2) Consonant with the desires of citizen and industry representative
the State should upgrade its system capacities for informational

assistance. Support for individual consultation by field staff
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3)

4)

5)

6)

should be reallocated to the development of information systems
with greater outreach potential. Beyond that the State should
serve as an informational clearing house and refer requests for
technical assistance to private providers of consultation services.
The State through appropriate agencies should plan and coordinate
environmental education programs generally and water conservation
programs in particular. Central development and dissemination of
educational materials is an appropriate State activity. Content
should feature practical information on plumbing repair, reuse,
irrigation, installation of flow restrictors and toilet dams.
Supplemented by locally sponsored events, announcements, teach-ins
the educational process would be welcome and beneficial and have
the side advantages of bringing managers and water users closer
together.

The primary locus of responsibility for water resource management
should remain with local government. Technical advantages of
regionally integrated water systems can and should preserve local
control through a cooperaﬁive or federated system.

Communities should be encouraged to prepare contingency plans

for possible implementation because of water shortage. Plans
should rely upon voluntéry actions as a first line of defense.
Mandatory controls should be held in reserve for reinforcement of
voluntary measures under extreme conditions.

Greater visibility should be given to opportunities for citizen

participation in water supply planning, allocation, and conservation

programs.
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7) Training programs for local water managers should be revised to
include more emphasis on community relations skills, water conser-

vation techniques, leak detection, and management science.

Management Information System

In an era of severe limitation on staff resources, more efficient means
must be developed to assist water managers especially in their expanding re-
sponsibilities of planning, public education, and conservation. Fortunately
there is a viable alternative made possible by the modern technology of
management information systems (MIS). A properly designed and implemented
MIS is characterized by the fair exchange of basic systems data collected by
local agencies for centrally processed information developed by a central
State agency. The exchange can have far reaching benefits on local water system
operations and at the same time strengthen State based planning. By the pre-
liminary analyses made in this report it is clear that MIS informational ex-
change would be locally valued, and would help make water conservation activity
an integral part of water resource management for the future.

The research strategy involved local management in the process of judging
the value of informational content for MIS. The results probably reflect the
status quo biaes inherent in the sample. Nevertheless, we found that 43 percent
of the information elements which water managers judged important were either
unavailable completely or available only in poor quality. The missing infor-
mation was evenly divided among important and very important categories which
suggests the lack of any systematic effort to acquire information in accord with
priorities of importance. This finding confirms our earlier claim that managers
are without supporting information in even some of their most important areas
of responsibility. On the positive side, we found 37 percent of the information
elements which water managers judged important were available in good quality.

Finally, less than two percent of all information elements studied fell into
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a category of waste —- not important but available.

Information needs are felt most keenly within the medium size water
utility. They share with large systems a similar view of information impor-
tance but they are less likely to have the staff size to maintain an adequate
information system. Overall data and software to support comprehensive planning
is most needed. Other high-ranking information needs relate to technical as-
sistance, regulation and enforcement, and water conservation. Consulting
specialists in planning, management, water law and social sciences are re-
quired to develop needed information. These professionals working with con-
sulting engineers constitute a multidisciplinary approach, which best serves
the goal of effective water management.

0f the following recommendations the first is the most important. The
others are important in a technical sense but basically‘they qualify and
facilitate recommendation number one. Recommendations:

1) Build and implement a State-wide MIS for water resources.

2) MIS content should be guided by the comprehensive needs of local
water systems and expressed in terms which are suitable.

3) Refine cost estimates of informatiom.

4) Develop in consultation with agency decision-makers appropriate
system cost constraints.

5) Quantify the costs of system inefficiencies which result from the
unavailability of timely information.

6) Provide for permanent, central-agency responsibility for MIS. Per-
haps the University would be well-suited for this role through the
Water Resources Research Institute. Fiscal support would probably
be necessary in the form of special legislation.

7) Once information contents are defined, multidisciplinary teams
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including specialists in planning, management, law, social sciences,
engineering, and finance, should be directed to develop a system
for routine collection of data in appropriate form for MIS.

8) Provide for continuing education for local managers in use of
the MIS. Again the University has the ideal facilities and personnel
to implement this training.

9) Encourage MIS use through demonstration programs, site visits, and
other means.

10) Encourage standard record-keeping at the local level which is com-
patible in form and definition to information retrievable through
MIS.

11) Maintain quality control over MIS contents and periodically evaluate
MIS assisted management with the aim of better serving local system
needs.

Construction Grants Program

The Departments of Human Resources and Natural Resources and Community
Development in their first attempt have produced program incentives for water
conservation that are both administrable and effective. A variety of conser-
vation approaches have been tried with good results. They include public
education, leak detection, N.C. Plumbing Code enforcement, infiltration/inflow
detection, rate reform, allocation, and planning. The benefits of these
programs include water savings, improved community relations, reductions in
operating costs, waste load reductions, extended service opportunities,
quality improvements and improved fire protection. Given the early successes
of this program State leaders should be encouraged to keep it strong and where
possible extend and broaden it so the positive effects can be enjoyed by a

larger number of citizens and industries,
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A variety of recommendations are posed here for comsideration by appro-

priate State persomnnel. In making these recommendations we appreciate the

wisdom of not tampering with success, Also we are aware that the successes

of the water conservation programs notwithstanding, there remain strong ad-

versaries of water comservation who could attempt to kill the program under

the guise of reform. Recommendations:

L)

2)

3)

4)

5)

6)

Encourage adoption of a standard record-keeping system as part of
the State Grants program.

Study further the impacts of conservation actions including volun-
tary rate reforms to assess their merits for inclusion in the State's
incentive program.

Implement a State-run technical and informational service for local
governments. The core of such a system might be a computer~based
management information system focused on the high volume information
and processing requirements of water management. Other special
situations could be targeted for action by a manned-system of
assistance. These systems would mitigate the problems of regulation,
communications, and technical support which frustrate water managers
and lead to less effective programs of conservation.

Provide that funds received under the Bond may be applied to non-
structural (conservation) programs as well as structural ones, and
thereby ease the monetary problems of conservation.

Support strategies to involve volunteer workers in conservation
programs at the local level.

Support local public education and information functions with a
variety of conservation materials and publicity. Many conservation

materials are already developed and available through State and
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Federal agencies. The primary role of the North Carolina program
in this regard would be to coordinate actions through appropriate
State agencies and arrange for utilization of public information

outlets of State-based media, television, radio, and newspaper.
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CHAPTER 1: PROSPECTIVE ANALYSIS OF WATER USE
In recent years the mundane matter of water supply has become an issue

of general concern. Headlines (e.g. News and Observer, 1981) and cover stories

(e.g. Newsweek, 1981) herald the looming crisis of water supply. At the same
time a broad consensus is building in support of conservation as a necessary
part of water management. Especially now in a time of fiscal conservatism,
water conservation may become the primary line of defense against increasing
water demands and supply costs.

The combination of rapid regional growth and increasing ccsts cof water
projects are straining the capacities of local water systems. The problems
felt most keenly at the local level are symptomatic of disequilibrium in
supply-demand relationships that transcend local and State jurisdiction. 1Ih
the future, water management will be pressed even harder to supply water to homes
and industries at prices, volumes, and qualities desired and with due regard
for environmental protection. In preparation for these difficult times, a new
generation of management practices must be developed based on comprehensive
utilization of information technology and emphasis on conservation. If we are
wise enough to move rapidly in management reform and we are spared any droughts
during this transition period, then we may actually succeed in closing this
"window of wvulnerability" with respect to water resources.

The implications of water shortage become especially Vivia when one
considers the rather incredible extent to which water resources are managed
in support of our current standard of living. Consider the following (from

National Geographic, 1980, p. 144-148).




On an average day you and I each draw about 87 gallons:
24 for flushing, 32 for bathing, laundry, and dish-
washing, and 25 for swimming pools and watering the
1awn: We use a mere two gallons for drinking and
cooking--the only water we actually require to survive.
the eggs you ate for breakfast required 120 gallons
of water each; the steak you'd like for dinner, 3,500
gallons; the ton of steel in your car, about 60,000
gallons. With these indirect uses our daily need soars
to some 2,000 gallons each. ... to manage water, we
have rearranged our landscape on a colossal scale: built
two million dams, irrigated sixty million acres, carved
barge canals that carry a fifth of intercity freight,
created 50,000 public and private water utilities,
drained a hundred million acres of wetlands, and
drilled millions upon millions of wells. Billions
of dollars have been spent.

Much of the current health and vitality of the U.S. population can be
credited to the success of the water industry to supply high quality water
and sanitary services. Since 1900 when an estimated 27,000 Americans died
of waterborne diseases, the toll has been reduced by a factor of eight within
a population that has grown fifty percent. In most cities you can get a ton
of water delivered through the tap in your kitchen for 15 cents. 1In recog-
nition of this expertise and its fundamental contribution to human health
and economic development the United Nations has dedicated the decadé of the
1980's to the sharing of this‘water technology for the benefit of peoples around

the globe.

In North Carolina, careful water management is par£icularly important.
The State has relatively high rainfall, good river systems and productive ground
water aquifers, but complacency now on the part of government, industry, and
citizens could cause some severe economic and environmental damage in the
future (Crimsley, 1981). The best available research suggests that potable
water, like many other so-called "plentiful" resources including fertile lands,
and clean air, will require careful planning and management if the State is to

achieve its high aspirations set forth in the Balanced Growth Plan.




In 1970, we used about 1.1 billion gallons of water a day in North Carolina
for municipal, industrial, and domestic needs. This rate of water use is ex-
pected to double by the year 2000. To meet water supply needs for the future,
local governments will need to make timely investments to develop additional
supplies and conserve their existing supplies. Some of the areas that will
need to develop additional supplies are the rapidly-growing Research Triangle
area in the Upper Neuse Basin and the Piedmont Triad region in the Upper Cape
Fear Basin. Already the North Carolina Department of Natural Resources and
Community Development has identified 13 communities with existing source problems
in water (NRCD, 1980) and as many as 25 percent of all communities could be
in a critical water supply situation by the year 2000 (Harrington, 1975).

Ground water is a major asset in meeting North Carolina's water needs
but a decline in water levels in some areas due to heavy withdrawals are
creating serious problems. Ground water is the direct source of domestic
supply for about 60 percent of the population. - Many municipalities and in-
dustries also use ground water. There are about 1.2 million wells in operation
in North Carolina now with about 10,000 new wells drilled each year. 1In
northeaétern North Carolina, water levels in the cretaceous aquifer system are
declining several feet per year due to heavy withdrawals in Virginia. Phosphate
mining has reduced ground water levels over a wide area in the central coastal
region. To assure good management for ground water as well as surface water
a comprehensive management program which emphasizes conservation is necessary.
Such a plaﬁ will require a good information support system.

It is paradoxically the relative abundance of North Carolina water resources
that has contributed to the precipitous increase in probability of future water

shortages. North Carolina has become an attractive site for expansion of




industries including power generation, brewing, and mining among others. These
developments have provided important stimulus to regional development and job
opportunities for North Carolina citizens. At the same time they represent

a high consumptive use of a water resource and therefore diminish the future
development potential of these areas. Decision-making in this context requires
a strategic plan where the best interests of North Carolina citizens now and in
the future are represented.

The 1980 Annual Report of Economic Development Activities (North Carolina
Department of Commerce, 1981) pointed with pride to the fact that nearly 60
percent of the $2.2 billion in new and expanding industrial investments made or
aqnounced are sited in communities of under 15,000 population. These communities
have very limited capacities for serving or ‘even planning for the changes that
will accompany this industrial development. State authorization of revenue
bonds for water and sanitary services can offset some of the costs of the
necessary infrastructural development but this alone will not address the on-
going planning and managerial requirements. The system is going to require
support by a comprehensive management policy and information service. The
centerpiece of both must be conservation.

The historic roles of the State in water supply have been principally ones
of regulation and information support. As the State necessarily becomes more in-
volved in these areas it may be necessary to reorganize these roles in order to
separate them (Hufschmidt, 1979). The problem is one of building a solid partner-
ship between State level planners, researchers, extension service and other
information providers and local level system managers and operators. This is
difficult when the State level service providers are too closely associated with

regulatory functions in ways that compromise the trust of local populations.




National Policy Review

On November 12, 1968, President Lyndon B, Johnson transmitted to
Congress the first National Assessment of the Nation's water resources under
the Water Resource Planning Act of 1965. 1In that report he characterized the
findings as a '"sobering report, challenging our technology and spurring our
conscience" and admonished that "a nation that fails to plan intelligently
for the development and protection of its precious waters will be condemned
to wither because of its shortsightedness." More than a decade later, the
problem of excessive consumption remains unabated. In 1965, the national

. 1
per capita per day usage of water was 122.18 gallons. By 1975 (the most
recent date for which national data are available) the rate had increased
2
to 123.41 galloms.

President Carter updated and sharpened the focus on the problem with
White House policy on water resources that recognized the social and insti-
tutional roots of excessive water use:

across the entire Nation, we must begin to

recognize that water is not free--it is a precious
resource. As with our energy problem, the cor-
nerstones of future water policy should be wise
management and conservation. Irrigation efficiency,
water pricing, ground water management, and thought-
ful land-use decisions will help institute lasting
protection from drought and lessen the need for

expensive new water projects (Federal Register,
Vol. 42, No. 136, p. 36794, 1977)

This White House policy, consistent with the accumulated research evidence,

(see U.8. Army Corp of Engineers, An Annotated Bibliography on Water Conservation,

April, 1979, Contract Report 79-3) suggested that an increased federal role in

water resource management through the State, should 1) foster general awareness

1National Assessment of the Water Resources Council, 1968, U.S. Government
Printing Office, Washington, D.C,

2Water Resources Council, Second National Assessment, January, 1978 (Draft).




of the problems associated with increasing demands on the national water
resource and 2) promote programs for water conservation such as through
technicél assiétance. As a result, conservation began to receive more
federal consideration in comprehensive water planning and management.

Under Carter, the Water Resources Council played a leading role in forging
an interagency task force of Federal and non-Federal agencies involved in
water supply activities. 1Its purpose, within the constraints of Federal
authority, was to develop Federal objectives, policies and plans for water
conservation involving municipal, commercial, industrial, and agricultural water
applications. Endorsed by General Accounting Office (CED-78-66, April 3, 1978)
the task force activities affected:

--River basin plans, principles and standards for planning water
and related land resources.

--The Bureau of Reclamation, Soil Conservation Service, and Corps
of Engineers, requiring water use plans from purchasers of

water supply or storage space in their reservoirs.

--Requiring that water conservation devices be installed in
new housing where the Federal Government participates.

--Requiring water-saving devices in designing, constructing,
leasing, operating, and maintaining Federal office buildings
by the General Services Administration.
—-Implementing the use of water-saving devices in the construction
and operation of military facilities by the Department of Defense
and hospitals by the Veterans Administration. '
These were the most specific set of policies yet promulgated by Federal agencies
for the achievement of water resource conservation goals. To facilitate policy
implementation the 95th Congress authorized a 10 million dollar program in
FY80 for technical assistance for conservation (September 20, 1979, amendments
to the Water Resources Planning Act of 1965). This was in addition to the Title

II1 programs which had enabled significant involvement in field-oriented

technical assistance programs. Still the commitment was small as it related




to a national water industry accounting for annual expenditures in excess of
$50 billionm.

Under President Reagan, the federal role is changing again with emphasis
on a centralized policy making function within the Department of Interior and
deregulation. Major responsibilities for programs including planning, research
and technical assistance will be returned to states under a block grant concept.
At this date, the new mechanics of federal policy are being formulated. It is
impossible to anticipate their eventual form or predict their full effects.

It is relatively sure, however, that the conditions of water supplies, con-
struction costs, and financial markets will necessitate an incentives policy for
water conservation. States and local agencies will have to improve their
management efficiency to meet future needs for water in this period of New

Federalism.

State and Local Responsibility

The Renaissance in water conservation and water management activities
was not only the result of enlightened federal policy, but to a comsiderable
extent was built on the seminal works of State and local water agencies.
Leading western states, California, Texas, Utah, and others, were joined by
North Carolina in demonstrating exemplary approaches to comprehensive water
policy. Among the notable achievements in North Carolina are the North
Carolina Water Resources Framework Study, the codification of related goals
and policies in the 1978 Balanced Growth Act, adoption by the Envirommental
Management Commission on conservation criteria in judging grant applications
and amendments to the State plumbing code (GS 143-138, Sections 401, 907,
911, 604.3, and 704,2).

Some of the best efforts of State and local governments were presented

at the OWRT spomnsored Southeastern Conference on Water Use Problems and



Conservation (November 1978) and the EPA sponsored Conference on Water
Conservation and Municipal Waste Water Flow Reduction (April 1981). A common
theme in the presentations at these conferences was the inadequacy of information
on the social, institutional, economic, legal, and other obstacles to water
conservation in local settings and how they might be overcome by technical
assistance programs (Smith, 1981).

To meet these challenges in North Carolina, efforts are underway to renew
the Clean Water Bond Act, which will help communities make timely improvements
in their water supply systems. State planning assistance programs will be
targeted on the parts of the State that have the most serious problems and
the water quality program will emphasize the protection of drinking water
sources. A State Conference was held to bring together the best ideas
on what we need to do now to assure sound water management for the 1990's and
beyond. The conference results helped establish the legislative program for
future General Assemblies and will foster a more informed public awareness of the
water management issues facing North Carolina. Finally increased support for
public information, technical assistance, and water conservation is promised

(Grimsley, 1981). As a package these activities bode well for the future.
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A comprehensive bibliography on residential water conservation was
produced recently for EPA (EPA, March 1980). Subject areas included water

conservation tips, water conservation devices, water comnservation projects,

Lo ¢
ey

econoﬁ%ﬁé;WfééfEH§I”V§fiébies, costs/savings, eﬂergijétér reldationships,
and water use. éources for the information included the National Bureau
of Standards, personal contacts with trade associations, agency officialé;
utility managemeﬁt, university experts and leadership of environmental organi-
zations. Also literature in libraries of Washington, D.C. and information
from manufacturefs and distributors on produces and prices were included.

Our secondary analyses of that literature has revealed a growing
attention to residential water conservation. Table 1 gives the frequency
of relevant publications by year of publication. Without making adjustments
for region, quality, or other differences represented in the collected
literature only very general conclusions are permissablé. However, there
can be little doubt that since 1975 water conservation has surfaced as a
subject for research and management attention.

Not coincidentally 1977 was the most active year of published reports
on water conservation and was the year of the implementation of Federal water
conservation policy and prevalence of severe drought conditions across the U.S.
The lessening of published reports since 1977 and the general deemphasis of
water conservation in Federal R&D support do not detract from the continuing
benefits that flow from the earlier work. Significant momentum and knowledge
about water comservation will have positive and enduring effects.

Much of the new discussion at the 1981 National Water Conservation

Conference, concerned systems approaches to public education and dissemination




Table 1. Number of Publications Per Year on Water Conservation

Year Number of Publications Number of Publications

1959 ¥ | 1
1968

1969 % 1
1970 % 1
1971 * 1
1972 * 1
1973

1974 %k 3

1975 Fedededodededodedededededededehdedefeed 21
1976 Fededededededededededed 12
1977 dededededededodededodededededededededededededededededede e e e deeok 35
1978 Fedledededededededebdededab e s e dek e e el e e ek 32
1979 Fededededededededededede i3
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programs of proven exemplary practices. Trends evident in the literature are
the increasing attention to total systems involvement in conservation including
planning, pricing, institutional and legal reform, public education, public
participation, energy/water relationships and wastewater reuse in residential,
industrial and agricultural sectors (Water Resources Council, 1981).

Perhaps case studies give the clearest picture of what one can expect
from water conservation in actual practice. Our review of the case study
literature in 1980 identified 45 separate programs. They were designed for
the needs of particular locations and circumstances and they demonstrate dif-
ferent conservation methods. Their results, as one would expect, vary as
a function of community commitment, management skill, and perceived need to
save water. But overall it is pretty clear that communities can realistically
hope to save as much as 25 percent by modest and unobtrusive conservation
methods and with more stringent measures that entail small sacrifices in conven-
iences and habits communities can achieve more than 50 percent savings (see
Table 2).

All these case study programs suffered from the absence of any theoretical
framework and consequently even the best programs were guided only by trial-and-
error. As early as 1963, Hoover and Schutz (1963, p. 54) had reported that the
range of attitudes, values, knowledge and behaviors that are associated with
conservation were not understood and that the "... conceptual domain of con-
servation is still rather loosely defined and organized. In reviewing the water
conservation information dissemination efforts of the 1977 drought in the western
United States, James and Andrews (1978, p. 27) reported the same observation:

communities need to develop an effective operational
program f?r getting water users to modify their water
use prgctlces in accordance with a selected water con-
servation program. This is a problem in the undeveloped
art of non-structural design, an art still in the most

rudimentary stages of development.

The authors suggest the development of a ... framework that can be used for
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CASE STUDIES OF WATER CONSERVATION:

Table 2

METHODS AND RESULTS

# Location Savirngs Methods Reference
1 17 Eastern U.S. 18%-50% Voluntary/compulsory restrictions Abbott, H.E., K.G. Cook, and R.B., Sleight.
cities Prepared for the Office of Water Resources
Research. August 1972.
2 Unnamed 20% Correcting meters measuring input The American City. November 1974, p. 98.
3 Kingston, NY 27%-average Changing from flat rates to metered The American City. April 1972, pp. 72-73.
46%-peak charges
4 Pawtucket, RI 16%-18% Voluntary; ordinances restricting Anderson, Raymond W. Journal of New
(3.3 mgd) water use England Water Works Association 81
(7967), pp. 301-303.
5 United Kingdom 20% Voluntary restrictions Blackburn, Anne M, Journal of the
10% "Pressure" reductions American Water Works Association 70
(February 1978), pp. 51-59.
6 Marin 25% Ban on outside use Bollman, Frank H., & Melinda A. Merritt.
63% Rationing and monetary fine Paper presented at fall conference of
the AWWA, San Jose, CA, Oct. 10, 1977.
7 Washington, DC 6%-17% Education, changes in plumbing Brigham, Arthur P. Proceedings, Conference
of the American Water Works Association,
June 8-13, 1975, Minneapolis, MN. #8-3a.
8 Washington, DC 6.1%-17.2% Education, water saving campaigns, Brigham, Arthur P. Paper presented
shower flow controls, pressure- Oct. 1976 at Conference on "Planning
reducing valves, toilet inserts Alternatives for Municipal Water Systems".
9 Washington, DC 4.42% Education, water saving campaign Brigham, A.P. Journal of the American
Water Works Association 68(#12, 1976)
pp. 665-668.
10 Orange Co., CA 30,000 acre Wastewater reclamation, reuse Cline, Neil M. Planning for Water Reuse,

ft./yr.

systems, conservation

pp. 127-138. Chicago: Maaroufa Press, 1978.



Table 2 (continued)

# Location Savings Methods Reference
11 Unnamed Not given Shallow tray tdilets, toilet inserts, Cohen, Sheldon, & Harold Wallman.
flow-reducing valves, reuse of Groton, CT: General Dynamics, 9/74.
was tewater EPA-670/2-74-071.
12 Montgomery Co. 16% Water-reducing devices Ecological Analysis Incorporated.
Prince George's Co, 13.5%-26% Water-reducing devices Washington Suburban Sanitary Com-
MD 30%-37% Pressure-reducing valves mission's Water-Saving and Waste-
1.2%-2% Shower flow controls Reduction Program, October, 1977.
5.4 mgd Toilet inserts, shower flow
controls, dye for toilet leaks,
booklets
13 Unnamed From 66%- Universal metering to detect Granger, G.A. Journal of the American
70% unac- Teaks Water Works Association 17 (February
counted for 1955), pp. 122-123.
water to 6%-
20%
14 Southern CA 10% Industry conservation Griffith, Evan L. Journal of the
LA 20% Mandatory conservation American Water Works Association
70 (February 1978), pp. 74-78.
15 New York 10%-22% Voluntary conservation, Groopman, Abraham. Journal of the
restrictions, education American Water Works Association 60
(January 1968), pp. 37-47.
16 Boulder, CO 36% Metered charges Hanke, S. H. Water Resources Research
6 (October 1970), pp. 1253-1261.
17 Detroit, MI 200 mgd Voluntary, imposed restrictions ‘Heggie, G.D. Journal of the American
Water Works Association 49 (March 1957),
pp. 267-276.
18 Sao Paulo, Brazil 26% Public appeals, mandatory Jezler, Harold. Journal of the American

restrictions, 3 day cut-off in
some cases

Water Works Association 67 (June 1975},
pp. 331-335.




71

Table 2 (continued)

# Location Savings Methods Reference
19 Israel 40% Recycling water, drip irrigations Lahav, R. Water and Sewage Works 124
(June 1977), pp. 64-65.
20 California 38% Water saving devices, conservation Larkin, Donald G. Journal of the
American Water Works Association 70
(No. 9, 1978), pp. 470-474.
21 ODakland, CA 50% Sealing leaks Laverty, Gordon L. Willing Water.
AWWA (December 1977), pp. 12-13.
22 Denver, CO 21% Limiting outside watering, Miller, W.H. Journal of the American
~ restricting new taps, Water Works Association 70 (February
monetary fines 1978), pp. 60-63.
23 St. John's 17% Fixture and leak detection survey Mitchell, Robert D. Journal of the
Newfoundland New England Water Works Association
71 (1957), pp. 173-187.
24 Great Britain 20%-25% Public appeals, hosepipe bans The National Water Council.
10% Pressure reductions The 1975-1976 Drought. London:
5% Leak reductions National Water Council, 1977.
25 Dallas, TX 8%-12% Surcharge during peak demand periods Rice, I.M., & L.G. Shaw. Journal of
the American Water Works Association
1970 (1978), pp. 480-482.
26 Washington, DC 6-13 mgd Education, water saving devices Sharpe, W.E., & P.W. Fletcher, Eds.
(est.) Proceedings--Conference on Water
Conservation and Sewage Flow Reduction
with Water-Saving Devices. Penn. State
University, July 1975. Report #74.
27 Unnamed 6.5% (est.) Low water using appliances Baker, L.K., H.E. Bailey, & R.A. Sierka.

"Household Water Conservation Effects
on Water Energy and Wastewater Manage-
ment."
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effective water conservation program design.'" The lack of a systematic and
tested method for achieving conser§ation has probably dissuaded many community
leaders who have considered such programs. This would seem to be particularly
true for communities with limited resources and expertise since they are

least able to design, implement, and evaluate conservation programs of their
own (Flack & Hill, 1977). Now there is sufficient data and experience to
attempt a theoretical construction of conservation behavior which can guide

future programs.

In theory, a conservation program can be built around any factor which is
subject to programmatic control and has a causal effect on water use. It is
common, as was the case in comments introducing the National Conference on Water
Needs and Implementing Strategies (Herr, Sonner, & Thompson, 1979) to identify
legal, technical, and economic factors as the '"three main facets of water
conservation." Without justification, the technocratic view predominates to
the detriment of proven psychological and educational approaches. The potential
factors that influence water consumption are more appropriately classified as
follows:

1. 1Institutional Factors

a. Federal, State policies and statutes
b. Local water use ordinances, building codes, standards

2. Technical Factors

a. Efficiency of water-using devices
b. Leaks in home, industry and water system

3. Economic Factors
a. Price of water

b. Price of water system expansion/development
c. Government subsidies, grants
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4. Psychological and Educational Factors

a. Perceptions of the need to conserve

b. Attitudes and values toward water as a valuable resource

c. Responsibility for water use

d. Knowledge of how to conserve

e. Water use habits
In practice, it is usually best to incorporate some or all of these in a multi-
factored strategy for conservation.

An important éonsideration with respect to the above factors is that
they are all in some manner dependent upon human factors of perception, cognition,
responsibility, education, and behavior. For instance, the political factors
are implemented by State and local decision-makers in a manner consistent with
the preferences and interests of the majority of the population (Abbott, Cook,
& Sleight, 1972). Through water bonds and referendums citizens can directly'
express their opinion and determine policies. Likewise technical approaches
to water conservation depend upon residential and industrial acceptance. Sharpe
and Fletcher (1975, p. 85) state that "greater demand for these (conservation)
products created by increased public awareness is necessary before their avail-
ability improves."
Empirical support for the potential role of human factors in reducing

water consumption is suggested by Harris (1977). In his study 388 descriptors
of successful water resource planning were evaluated by 300 raters. A multi-
dimensional sealing technique was employed to discover in these data the under-
lying dimensions of successful planning. Two of the five dimensions were inherently
psychological--one, conservation with fair allocation and conservation of water
and the other, public involvement in water resource management. From these findings
it follows that efforts to develop favorable human factors will have a beneficial

impact on the management of water resources. Citizens who are 1) aware of the

benefits of needs for conservation and 2) knowledgable about the means for
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practicing conservation directly and indirectly contribute to the wise manage-
ment of water resources. Direct benefits occur when individuals conserve
through performing water-saving behaviors and purchasing water-saving devices.
Indirect benefits occur as a result of a well-informed and participatory
citizenry. For example, at the local level an informed citizenry can influence
local prices, policy and regulations, and building codes by attending and
participating in public water resource planning meetings (Wagner and Ortolono,
1975; Wright, 1978). Citizen interests would seemingly be reflected by State-
level decision-makers in the development and consideration of State plans and
policies.

Ibsen and Ballweg (1969) support the position that an informed and participatory
citizenry is beneficial to effective water resource policy. From his survey
research he concluded that public support for water resource policy is more
likely when the public participates in planning. Howells (1976) also indicates
that human resource development activities can improve water resource policies
and facilitate their administration. Howells (p. 6) states that public education

"free from agency bias'" leads to more effective public participation and water

resource planning and policy development.

Toward a Conserving Society

The new attention on water conservation in scientific policies and
literature is important but by themselves they do not achieve the desired
goals of balanced growth and water use efficiency. Policies must be accompanied
by effective programs. In many respects, the program implementation is more
difficult than policy development, as generally there is more consensus on goals
than the kinds of system changes that will best achieve them. This is parti-
cularly true for water conservation given the highly diversified uses of water

across public, domestic, industrial, and agricultural sectors and the regional
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differences in hydrologic conditions. The institutional problems associated
with more than 100,000 agencies participating in the national complex of water
service further complicate the problems (Grigg, 1979). Recognition of these
facts has given rise to a realism in Federal policies that provide that future
programs in water conservation will rely more heavily on local management
initiatives. In the evolving decentralized system, the primary Federal and
State functions will be enabling and supporting of local programs and manage-
ment.

As States and local agencies assume increased responsibility for water
management, they can benefit from the collective experiences of others in the
form of several planning guides and systems handbooks. These have been produced
to facilitate conservation plans and programs (Water Resource Council, 1980;
EPA, 1980, 1981; New England River Basins Commission, 1981; U.S. Army Corps
of Engineers, 1979; U.S. Geological Survey, 1981). They collate materials
in a very useful way and provide a solid foundation for dissemination of
conservation programs. Our own contributions in this volume are intended to
fortify these works with theoretical merit and to emphasize the neglected but
critical psychological and educational preconditions to conservation.

The anticipated benefits of this work are the realization of balanced
growth goals. In particular communities will be better prepared to cope with
increasing populations. The attractive features of fragile environments in-
cluding coastal zones, mountains, and arid plains can be preserved in spite of
pressures of development. Industrial development and job opportunities can be
expanded in proportion to the extended carrying cépacities of natural systems
through conservation. Municipalities and residents can realize significant
energy savings through reduced water volumes processed, pumped and heated

(Lattie, 1977; Roberts & Hagen, 1975). Finally municipalities can delay or
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avoid financing and construction costs associated with cleanwater and wastewater
treatment facilities by adopting comservation practices.
In summary the rationale underlying our studies rests on the following
general assumptions:
1. Many of the most serious obstacles to efficient management
of water resources are rooted in unrepresentative and inaccurate

perceptions of the water resource system as a whole.

2. Unrepresentative perceptions are manifested in conflict and

unylelding institutional procedures.

3. Social science research can help develop information and reveal
the nature of user perceptions and thus facilitate an open

environment in which reforms are possible.

4, The form and content of available information shapes the decisions

about water resource management.

5. Rational judgment will prevail and management improvements will

follow a careful explication of the social issues.

6. Informational support will enable management to follow through

with effective conservation programs.
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CHAPTER 2: COMMUNITY PERSPECTIVES ON WATER USE

Needs for water are subjectively defined in relation to the prevailing
standards of community living. In North Carolina most citizens are accustomed
to washing machines, flush toilets, daily bathing and irrigated lawns. The
psychological consequence is a perceived dependency or need for approximately 87
gallons per capita per day (gcd) which compares with as little as 2 gcd in

some less developed countries of the world (National Geographic, 1980, p. 144).

Part of this difference is necessary to support the superior standard of living
enjoyed by North Carolinians but another part reflects a wasteful style of
management of water resources. Review of case studies in Chapter 1 suggests
savings of between 25 and 50 percent are practical now with minimum impact

on subjective quality of life. Before these savings can be realized, however,
people must be prepared to participate effectively in community-based conser-
vation programs. We will show in this chapter that preparation depends on

perceptual, cognitive, social, educational, and behavioral principles of psychology.

Views of local water problems are similarly affected by our social and
professional roles in the community. In our research we have conducted over
five hundred interviews with water management and their residential and industrial
users in 54 communities across North Carolina. Communities were stratified by
size and region so we could look at any possible differences aé a function of
hydrological conditions and population demographics. We found that water
management, residential and industrial users have broad areas of agreement but
also some striking differences in concerns and priorities for their local water
systems. The pattern of these differences is informative and lays the ground-

work for more responsive and sensitive management of local water resources.
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In this chapter we evaluate water systems from the various perspectives
of system managers and their industrial and residential customers. The content
and method is designed to fit the new era of water management characterized by
uneconomic demand for water, growing social and political concerns for infra-
structural development of communities, and environmental protectionism. The
research is addressed to the present lack of either a conceptual framework
or the broad-based systems data available on which to construct management
models suitable for these complex problems. Through this research we hope to
stimulate processes of systems development for water consistent with State
and local policies of balanced growth. Our emphasis is on five areas which
are theoretically promising but where systems data are now most lacking.
Specifically they are:

Environmental Perception. Environmental perception pertains to processes

of reception and attention to specific environmental cues such as tem-—
perature, moisture of soil, color of vegetation, levels of reservoirs
and stream flows, and media coverage (Gibson, 1966; Craik and Zube, 1976;
Bell, Fisher, and Loomis, 1978; Ittleson, Proshansk, Rivlin, and Winkel,
1974). Environmental perception processes because they govern our
consciousness to information from the environment are basic to virtually
all aspects of behavior, management, and social policy.

Environmental Cognition. Cognition refers to the human processing of informa-

tion perceived. This includes memory for environmental cues, associations
of cause and effect, abstract reasoning, evaluation, attitude formation,

and the effects of past experience and social roles on understanding
environmental systems. Again these processes of cognition are fundamental

to describing and shaping individual response to envirommental contingencies.

The relevant literature includes social learning theory (Bandura, 1974),
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classical conditioning (Byrne and Clore, 1970), and operant conditioning
(Insko, 1965; Hildum and Brown, 1956).

Environmental Responsibility. Responsibility derives from considerations

of personal involvement, fairness, cooperation, and systems accountability
for enviromment and behavior (Renshaw, 1957; Ibsen, 1969; Harris, 1977;
Howells, 1976; Maass and Anderson, 1978). How responsibility is psycho-
logically partitioned among water professionals, community representatives,
and industrial and residential users has far-reaching implications on the
effectiveness of community programs and policy.

Environmental Education. Considerations of content, methods of presentation,

and target populations for environmental education must be carefully con-
sidered (Roth and Helgeson, 1972; Schafer, 1976; Dunlap and Van Liere,
1978; Roth, 1979). With effective environmental education populations are

better prepared to respond.

Environmental Action. Effective environmental action depends on such
factors as economic incentives, social and institutional support (Ingram,
1972), commitment by individuals and collectives to environmental goéls
(Smith and Hester, 1982) and performance feedback (Becker, Seligman, and
Darley, 1980). Clearly effective conservation programs must culminate

in many individuals taking the initiative for environmental actions in
their professional roles, in industries and in their homes. The facili-
tation of these environmental actions depends on basic principles of human

behavior.
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We will investigate these concepts independently and also with reference
to a proposed model of conservation behavior (see Figure 1). The model
systematically relates these concepts and at the same time indicates possible
program or policy interventions in support of conservation objectives. The
model conforms to a generalized framework or theory of decision-making where
conservation behavior derives from a series of processes. The model (adapted
from Latane and Darley, 1970) holds that people will exhibit either of two
classes of behavior, conserving or nonconserving, depending on their (1)
noticing of environmental cues, (2) interpreting of relevant information,

(3) assessing of personal responsibility, (4) ability to act, and (5) contin-
gencies associated with conservation behaviors.

Persons who fail to conserve because they failed to mnotice appropriate
environmental information might be reoriented by high visibility mass media,
notes accompanying water bills, activation of social communication networks,
educational programs, conferences, etc. Likewise, persons who draw inappro-
priate interpretations about the water resources issue might be led to recon-
sideration of their interpretations. Past review of research (Miller, Brickman
and Bolen, 1975) has shown that optimal efforts to steer interpretations should
involve (1) a high-credibility source, (2) a repeated message, (3) an explicitly
stated conclusion, (4) arguments which point out the benefits of change,

(5) overlearning by the audience, (6) face-to-face communications by the source,
(7) reinstatement of the source at the time of attitude assessment, and

(8) active role playing or participation by the audience in the message.
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Persons may draw the erroneous conclusion that their consumptive
behavior does not significantly affect the total system. Interventions
to re-involve them in conservation might include appropriately worded
messages for mass media distribution, ordinances or standards for uniform
compliance within a population or subpopulation. For those who are aware
and favorably pre-disposed toward conservation but do not know how, educa-
tional strategies are useful. Functional education might include the
various forms (e.g., public/personal, formal/informal, classroom/field-
based). Conservation behaviors should be observed if the above conditions
are met. It may be, however, that action is discouraged by some disincentive,
tradition, social norm or resource problem. Such obstacles to conservation,
require still other intervention stratégies. In summary, the model
gives a descriptive explanation of why there contiﬁues to be public
and individual inactivity and neglect of the water conservation problem.
Perhaps more importantly, the model suggests means to the achievement of
conservation objectives.

In order to tap into these five domains which are primarily psychological,
we have designed special survey instruments. Our choice of methodology is based
on a long tradition of scientific survey research. Being one of the most flexible

and popular of all social science methods, surveys are most often conducted for
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the purposes of description. For example, in market research surveys describe
consumer preferences, brand loyalties, price elasticities and psychographic
characteristics of a demand function. Socio-political surveys of candidates and
policy positions can be gauged with respect to public opinion. That

surveys permit inquiry on concepts that are intangible and subjective is

both a strength and weakness of the method. The strength is in the ability

to address cognitive factors directly and the weakness is that the measure-
ments are more susceptible to problems of reliability and validity. It is

for the latter reason that professional polling organizations monitor volatile
social subject matter repeatedly and with various phrasings of key items.

Properly used, surveys represent a powerful tool for systems development.

Use of surveys for purposes of theoretical analysis of social systems
is a less common but productive application of this methodology. In this
role, the survey has more lasting value because the underlying theoretical
principles are relatively durable. The focus of analysis is not on the
absolute value of a response but rather the relative pattern of relationships
among responses. In the dynamic environment of water resource management
specific response values will change but presumably the changes are orderly
in relation to other systems variables. If surveys are well constructed
they have the potential of drawing attention to meaningful relationships that
have been overlooked or neglected in social policy and management practices.
Particularly important are survey results which reveal system misconceptions
by public, industry, or management. Survey results which confirm common
opinion also have a salutory effect when they clarify and verify system
relations. In general then survey research can give rise to new knowledge

about systems which can lead to creative solutions to local management problems.
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Our survey data are designed to satisfy both descriptive and theoretical
analyses of water management systems. Discussion of results will emphasize
the theoretical analysis and draw implications for practices of water
management and policy. The next section provides detailed description of
the research method for the benefit of researchers and others interested
in research procedure. Others may want to skip directly to the Results

section.
Research Method

Research Sample

The research focus on community perspectives of water management and
conservation was achieved with a two-level sampling procedure. The first
level was the selection of communities from a list of municipal water systems
using a random procedure stratified by region and size (see Figure 2). The
second level of sampling was within communities where water accounts were
randomly drawn to fit a stratified design for households and industries (see
Figure 3).

Comprehensive lists of all the community and non-community water systems
as of October, 1977, were obtained through the Water Supply Branch, Environ-
mental Health Section, Division of Health Services, Department of Human Resources
with the cooperation of staff from that office. This agency routinely collects
and updates the names, addresses and demographic information of every com-
munity and non-community water system in the State. The State defines com-
munity water systems as those having at least 15 connections and a minimum
of 25 year-round users. As of 1977, there were approximately 3,500 community
and 10,000 non-community water systems in the State.

In this study only municipal water systems were surveyed. The rationale

for studying municipal systems results from the fact that they serve larger
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populations and have an established organizational structure with at least
part-time personnel employed to manage and maintain the system. There, the
benefits of system improvements benefit the largest number. Also these larger
systems are more likely to have the resources and communication network to
effectively implement conservation strategies.

For each Planning Region municipal water systems were rank-ordered
in terms of the number of people they served. Inspection of rankings revealed
three natural divisions -- small (serving less than 1,000 people), medium
(serving between 1,000 and 7,000 people), and large (serving more than 7,000
people). One water system of each size was then randomly selected from each
of the State's 18 planning regions. One deviation from an otherwise random
sampling design was that the largest water system in each of the seven SMSA
planning regions was included in the survey. These systems serve large numbers
of people and thus have a potentially large impact in promoting water conser=—
vation. This procedure assured representation of the largest state systems
and was assumed to have minimum effect on sampling error.

Next, the executive directors of each planning region (see Appendix A )
were contacted by telephone. Conversations with the executive directors served
four purposes: 1) to establish rapport between staffs and familiarity with
study objectives; 2) to identify any special situation in the sample communities
which might produce sampling error; 3) to garner support for the study; 4) to
provide an opportunity for recommendations and suggestions. Table 3 lists the
water systems that were selected for the sample along with some descriptive

information on each. Figure 4 shows their geographical distribution.
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‘Table 3

MUNICIPAL WATER SYSTEMS IN THIE RESEARCH SAMPLE

Water Approx. lLarge = L Largest Responded to
Number System County # of Med. =M System in  Survey
Name People Small = § SMSA = L Yes = Y
Served No =N
1 Canton-Penland Haywood 8,000 L Y
2 Franklin Macon 4,000 M Y
3 Marble Cherokee 575 S Y
4 Asheville Buncombe 114,000 L L Y
5 Black Mtﬁ. Buncombe 6,600 M Y
6 Hot Springs Madison 650 S N
7 Forest City Rutherford 9,500 L Y
8 Marion McDowell 4,000 M Y
9 Lawn Dale Cleveland 600 S Y
10 Roone-Winkler Watauga 8,000 L Y
11 West Jefferson Ashe 1,592 M Y
12 Bakersville Mitchell 450 S Y
13 Lenior Rhodhiss |Caldwell 20,000 L Y
14 Triple Community {Burke 3,500 M Y
15 Rhodhiss Caldwell 800 S Y
16 Charlotte Hoskins Meéklenburg 330,000 L L Y
17 Bessemer City Gaston 5,100 M Y
18 Cleveland Rowan 800 S Y
19 Greensboro Guilford 160,000 I L N
Townsend
20 Town of Stone- Rockingham 2,400 M Y
ville
21 W, Yanceyville Caswell 220 S Y
22 Southern Pines Moore 8,000 L Y
23 Wadesboro Anson 5,000 M Y
24 Candor Montgomery 600 S Y
25 Winston balem Porsyth 183,500 L ¥ Y
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Table 3 (continued)

Water Approx. Large = L largest Responded to
Number System County # of Med. =M System in Survey

Name People Small = S SMSA = L Yes = Y

Served No =N

26 Town of Yadkin 1,200 M Y

Eastbend
27 Arlington Yadkin 200 S Y
28 Raleigh Wake 160,000 L L Y
29 Four Oaks Johnston 1,100 M Y
30 Broadway Lee 900 S Y
31 Henderson Vance 18,000 L Y
32 Louisburg Franklin 3,100 M Y
33 Norlina Warren 969 S Y
34 Wilson Wilson 32,500 L Y
35 Sharpsburg Nash 2,000 M Y
36 Seaboard Northampton 800 S Y
37 Fayetteville Cunberland | 75,000 L L, Y
38 Lillington Harnett 3,500 M Y
39 Garland Sampson 700 S Y
40 Laurinburg Scotland 10,000 L Y
41 St. Pauls Robeson 2,900 M Y
42 Wagram Scotland 400 S Y
43 Wilmington New Hanover | 50,000 L I Y
14 Southport Brunswick 3,500 M Y
45 Chadbourn Columbus 300 S Y
46 Kinston Lenoir 30,000 L Y
47 Newport Carteret 1,500 M N
48 Falson Duplin 900 S Y
49 Greenville pitt 35,000 L Y
50 Murfreesboro Hertford 4,000 M N
51 Oak City Martin 600 S N
52 Elizabeth City Pasquotank | 17,000 L Y
53 Manteo Dare 5,000 M Y
54 Roper Washington 700 S Y
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When the above preliminary work was completed, the research staff
initiated telephone contacts with municipal officials in each of the 54
sample communities. The target person in each case was the "key decision-
maker' who was identified as the person responsible for water allocation,
facilities construction, and programs. Names and numbers were drawn from
The North Carolina League of Municipalities' Directory and referrals were made
where necessary. In small and medium sized water systems the key decision-
maker was frequently the town manager/mayor. In the larger systems the key
decision-maker was usually a full-time employee whose professional responsibilities
related entirely to water system operations. Table 4 gives the job titles of the
key decision-makers who participated in the survey. These people were informed
about the purposes and sponsors of the study and were invited to participate
in the study sample. It was explained that as a participating community they
would be responsible for completing two questionnaires and supplying the research
staff with lists of their current industrial and residential customers from which
the staff would sample and conduct interviews. Confidential treatment of customer
information was assured. In only one case did a community official decline to
participate and in that case another community of the same size and planning
region was recruited as a sample replacement. Confirmatory letters, instructions,
and survey questionnaires were mailed immediately thereafter. Three weeks after
the initial contact, approximately 75% of the mailing lists and questionnaires
were received. Follow-up telephone calls were then made to those who had not
yet responded. This request generated another 20%. Three weeks later another
phone call was made. This generated the remaining 5% for a total of 100%.

It was the intention of the staff to interview five residential and five

industrial accounts drawn randomly from each of the 54 selected water systems.
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*3 water system's size was determined by the number of people it served.

Table &

TITLE OF RESPONDENT'S POSITION BY WATER SYSTEM SIZE* AND PLANNING REGION

Large
Town Clerk

Planning R&D Director

Town Manager

.Town Manager

Supt.-Water/Sewer Div.

Dir.-Charl.-Mecklen.
Utility Dept.

Water Treatment Plant Supv.

Utility Plants Eng.
Public Utilities Dir.
Dir. and Superintendent
Director-Public Works
Mgr. Water System

Supt.-Water Plant

Supt. of Utilities

Dir.-Water/Sewer Util.
Supt . -Water/Sewer Dept.
City Manager

Size of Water System

Medium

Mayor

Town Manager

City Mgr/City Clerk
Town Manager
Manager

Supervisor-Water Plant

Water Superintendent
Chief Plant Operator |
Mayor

Town Clerk

City Manager

Water Commissioner
Water Commissioner

Town Administrator

"'C'" Well Water Operator

Acting City Manager

Mayor

Small

Treasurer

Maintenance
Mayof
Town Commissioner—Water/Sewer

Treasurer

President

Town Clerk/Manager
Mayor

Maintenance Supervisor
Town Clerk

Mayor

Mayor

~ Water Commissioner

Town Manager

Supt. -Public Works

Town Clerk

Small system served up to 999

people, medium system served from 1000 to 6,999 people and large system served 7,000 or more people.




Thus, ten names (five primary and five alternates) were randomly selected from
each residential and industrial mailing list. The telephone number for each name
was obtained by using telephone directories and information operators. In
cases where neither the primary nor alternate number resulted in a completed
survey, a new name and telephone number was randomly selected from the list and
called. When alternate numbers were used it was usually because: 1) the
telephone was not answered, 2) the telephone number was changed, disconnected
or out of brder, 3) the respondent refused to answer, and 4) the respondent
only partially completed the survey. In this way, the project staff were able to
obtain five completed residential surveys from each of the 54 selected water
systems. Roughly half of all names selected resulted in on-line connection
with heads-of-households and of these virtually all respondents were cooperative
and joined in a productive interview.

The procedure for selecting industrial users from each water system was
identical to the procedure for selecting residential users. However, since
some water systems serviced less than five industrial users, it was not possible
in every community to complete five surveys. Quite naturally, the small systems
are least represented by industrial surveys in the sample. As with the
residential survey, industrial representatives recognized the importance of

the survey and cooperated fully in the interviews.

Training the Staff

All interviewers were given training procedures before they were permitted
to administer the surveys. A total of 12 different interviewers were involved
in administering the telephone surveys to residential, industrial, and water
system managers. The interviewers were undergraduate students at North Carolina
State University recruited through campus advertising. The final 12 interviewers

were selected from the large nuﬁber of candidates who applied for the available
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