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The Institute for Policy Research and Evaluation, formerly the
Institute for Research on Human Resources, was established as a
multidisciplinary, intercollege organization in 1964. The mission
of the Institute is "...to foster and to assist in the conduct of
basic and applied research on questions relating to the design and
evaluation of public policies and programs, as well as to the pro-—
cesses by which such policies are established and implemented."

The Institute contains three Centers. These are the Center
for Research on Human Resources, the Center for the Study of Science
Policy, and the Population Issues Research Center.

The Institute reports directly to the Vice President for Re-
search and Graduate Studies. Faculty members participate in the
Institute's projects on a released time basis from their depart-
mental commitments. The following ‘departments are represented on
the Institute's recent projects: Economics, Political Science,
Agricultural Economics and Rural Sociology, Counselor Education,
Educational Psychology, Psychology, Meat Science, Socioclogy,
Geography, and Home Economics Education.

The Institute’s research activities have centered on the follow-
ing: tests of behavioral hypotheses underlying current or proposed
public programs; design of evaluation criteria, particularly along
cost—benefit and cost-effectiveness lines; methodological critiques
of the evaluation components of published studies; and evaluations
of specific public programs. These analytical and methodological
skills have been applied to public policies and imstitutions in the
fields of education, manpower, welfare, medical care, regulation,
corrections, technology tramsfer, environmental protection, and popu-
lation. Institute projects have been supported by many federal and
state agencies, including the U.S. Office of Education, National
Science Foundation, U.S. Department of Labor, National Aeronautics
and Space Administration, National Institutes of Health, U.S. Public
Health Service, and the U.S. Department of Transportation.

Dissemination of the research findings of the Institute is
achieved through publications, workshops, and seminars, by testimony
presented to such public agencies as the U.S. Congress, state legis—
latures, and the executive branch at all governmental levels, and by
advice to various public and private agencies.
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Section T
Diffusion and Utilization of Scientific

and Technological Knowledge Within
State and Local Governments

Introduction

This report describes the state-of-the-art concerning current
knowledge of the processes by which technological innovations and
scientific i1nformation are disseminated and diffused among state and
local governments and the effectiveness of various mechanisms, strate-
gies and approaches by which federal agencies, either directly or
through the support of intermediary organizations, have sought to trans—
fer technological innovations and scientific and technological (S&T)
information to branches of state, regional, and city governments.

The assessment is based upon a comparison between the theories and
institutional arrangements subsumed beneath existing transfer mech-
anisms and the findings from recently conducted research on the pro-
cesses and institutional characteristiecs which condition the accep—
tance and implementation by state and local govermments of externally
generated technologies or information. The assessment also draws upon
formal evaluations of specific technology transfer projects, although,
as descrabed in detail in the following sections, little of the cur-
rent activity an the fields of technology transfer or information
dissemination to state and local government has been subject to formal
evaluations, and, indeed, there are major questions as to the appropriate

forms such evaluations might take.



In this report, federal agencies are treated as a group except
for references to the specific programs of given agencies. A companion
report will address the specific issues of the role of NASA and of
other federal agencies in the transfer of technology and technical
assistance to state and local govermments.

The single most important criteria employed in this report for
arriving at conclusions concerning the effectiveness of alternative
transfer strategies are (a) the compatibility of these strategies
with the decision-making enviromment(s) of the potential users and
(b) the likelihood that these strategies will generate changes in
such a manner that the changes remain after the prod of external
stimuli are removed. Thus, the concept of "success" or effectiveness
as applied to an approach in this report relates to the generation
of sustainable change. This craterion can be different from that
more generally used to gauge the success of a federal technology trans-
fer program. For example, as detailed below, the criterion employed
here for judging whether or not a technology transfer program 1is a
success 1s that an innovation be used and incorporated into an organi-
zation's operating practices. Thus, "success" tends to be based upon
"user" standards. This is a different standard than measuring either
the number of crganizations who have received information about the
innovation or even who have adopted the innovation. These measures are

"supplier" oriented

Some background on the perspective and the approach taken in this
report s in order. The search for a better general understanding of
the processes by which scientific and technical information are trans-

ferred to state and local governments and a specific assessment of the
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efforts of the federal govermment to foster this transfer reflects a
combination of perceptions and conclusions: first, that state and local
governments have yet to fully capitalize on the efficiency and quality
gains in service delivery that are possible through an increased use of
sclentific and technological knowledge, and second, that public benefat
from publicly funded research and development could be zncreased if
there was a more extensive tramsfer of the "outputs" from this fedéral
investment to state and local governments.

One of the more influential statements of this theme appears in
the 1972 Report of the Committee on Intergovernmental Scaence Rela-

tions to the Federal Council for Science and Technology, Public Tech-

nology: A Tool for Solving National Problems.

The current shifting of natiomal praorities 1s leading to
major shifts in Federal programs to meet domestic needs...
Unlike the massive effort to develop our military and aero-—
space capabilities, however, this newer application of sci-
ence and technology is being applied directly to problems
which are basically the responsaibility of State and local
govermments. If the Federal investigation of such problems
as pollution, rural poverty, traffic jams, housing shortages
and urban congestion 1s to be useful, the ability of State
and local govermments to apply new solutions involving sci-
ence and technology 1s of critical importance. The main
thesis of thais report is that State and Local governments,
to a large extent, are not prepared to handle this public
technology role, and that the Federal govermment is doing
far too little to znvolve those units of government in the
formulation of science and technology priorities addressed
to domestic needs.l

One of the most significant recent changes in emphasis in tech-
nology transfer/information dissemination programs has been the recog-
nition by federal agencies that state and local governments are not

solely passive respondents to changes initiated by the federal

government but rather are independent, autonomous, and indeed, even
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increasingly assertive,actors. The reasons for this shift are many--—
understanding, sensitivity, experience, response to presidential mes—
sages concerning intergovernmental partnership, etc. Indeed, one
could legitimately question whether these changes are substantive al-
terations or largely bureaucratic maneuvers by federal agencies to
nominally meet another external challenge to existing procedures.
Regardless, however, of motivating influences, the more important
point 1is that the research and development and technology transfer/
information dissemination programs of federal agencies now do provide
for formal involvement of the state and local user communities

Much of the debate of the past decade concerning technology
transfer has revolved about questions of techmology-push and need-
pull, and the relative emphases to be given to each approach. 1In
general, technology transfer programs have derived from what Havelock
has termed the R&D process medel. The model entails an ordered se—
quence of steps from research to development (including the preparation
of prototypes) to the point at which the innovataon " . is ready to be
mass produced and diffused to all members of society for whom it might
be useful " As Havelock notes, this orientation 1s contained 1n the
statement that "1f the knowledge 1s there, a user will be found for
1t." In more general parlance, the view has come to be known as
the "technology-push mode." An alternative approach cited in the
Havelock schema, 1s that of the "problem—solver." Here, "...the need
of the client, whether stated, implied, or assured, 1s only one place
to start an analysis of knowledge utilization." More importantly,
this approach stresses the need for outside change agents or problem

solvers to "...act in a two-way reciprocal and collaborative manner..."
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with the client.2 While these two "ideal types" are important concepts,
containing not only different perspectives on the processes of change
but also organizational and programmatic implications, they do not carry
one far in understanding how the need-pull process operates or how a
federal agency can most effectively relate to this pull impetus. The
distinction between technology-push and need-pull approaches 1s more
useful today in summarizing modes of thought than as a formal dichotomy.
Sufficient experience has been garnered over the past two decades and
enough written about the limitations of reliance on the "build-a-
better-mousetrap-and-push~it approach" to technology tramsfer to make
repeated criticism of that approach alone somewhat of a strawman.
Lambright and Teich's assessment of the elements of an effectaive tech-
nology transfer program is of particular relevance here, since 1t

is based heavily on the experiences of federal laboratories:

Establishing a delivery systéem requlres OVercoming the frag-
mentation of imstitutional actors performing the various
functions required in transfer. The actors must be linked

with one another in different ways at various times during

the transfer process A dynamic equilibrium must be established
The equilibrium consists of a balance between the "push' from

the technology promoter and the "pull" from the user. It 1s 4
dynamic because 1t must change and move as transfer proceeds

Federal policies to promote the transfer of technology to state
and local governments are now in therr second generation rhetoric.
The limitations of the "technology-push" mode are by now becoming ap-
parent; the dominant theme today 1s that of "user needs" or '"user
orientation." Such an approach sets forth certain simple but never- .

theless important themes. TFrom the standpoint of the user, the end



result of technology transfer is adoption and implementation by his
organization. A principal shortcoming of the technology-push mode
was that the technologies being offered did not address the problems
deemed most important by the operating agencies. When matched against
key decision variables, such as cost, technical reliability and avail-
abalaity of support systems, proffered techmologies were not suitable
for the state and local agencies for which they wvere nominally Jdesigned
The logic of the user-need approach is buttressed by evidence
on both the characteristics of successful innovations 1n the private
sector and on the factors which influence state and local agencies to
accept or reject new technlques.5 However, the conversiou of logic and
empirical findings into workable federal policies 1s far more diffi-
cult. TUser-orientation has become a buzz word in the rhetoric of
intergovernmental sclence relationships. Increasingly, federal tech-
nology transfer and information dissemination programs have incorpor-
ated user-need components., However, little 1s known about the effec-
tiveness of these programs, 1n part because of the absence of syste-
matic evaluation of the major programs along these lines and in part

because of the recentness of many of these efforts.

Organirzation of Report

The report 1s organized as follows Sectzon 1I contains a dis-
cussion of the multiple policy objectives being pursued under the
general heading of "technology transfer."” The purpose of this section

is to make explicit the analytical and empirical basis for public sector



technology transfer/information dissemination programs, to note the
presence of multiple objectaves, and to outline the assues related in
determining approprilate or best approaches when single programs are
undertaken for divergent objectaves. Section II contains a discussion
of the general characteristics of "various mechanisms, strategies,
and approaches through which attempts have been made up to now to
provide the technological assistance needed by local and state juris-
dlctlons."6

There are many ways in which the complex set of i1ssues, projects,
and proposals related to these policy objectives can be organized.
Thais technology transfer literature alone 1s quite voluminous, and,
indeed, there are already several studies specifically related to the
technology transfer programs of NASA.7 The approach taken in this re-
port is thus not to restate the general issues raised throughout
this literature but to highlight specific factors which are held to
affect the reactions of state and local govermments to externally
generated technologies and scientific and technical advice. These re-
actions entail far more than the evaluation of performance characteris—
tiecs of a technology or the oft-cited barriers of inadequate funds or
absence of trained personnel They extend to relationships between
and among levels of government, the locus of decision making within
each level, budgetary practices, career patterns for change agents,
and organizational characteristics, "styvles" of change, and the degree
of interrelationship between "technical" and politacal" aspects of
the decisions made by political organizations.

These influences are described in Section IV through VI. Each of
these sectiong begins with a general statement of trends at the level

of government being analyzed, followed by an examination of the



suitabilaty of different approaches in light of these trends. The
discussion of the appropriateness of alternative approaches 1s based
on a review of the findings of specific projects which embody these
approaches. The organizing units for the analysis of the state-
of-the-art for each level of government are alternative approaches,
with specific projects serving as data poants. The report thus pro-
vides a ''user'-shaped critique of existing federal technology transfer
and S&T dissemination programs and activaties. This role of project—
specific information should be noted The report was not intended to
provide a summary of mechanisms..., etc. It was not intended as a
descriptive summary of the array of federal programs or projects
which have technical assistance characterastics. The conclusions

of the report are summarized in Section VII.

Data Base and Assessment Criteria

Descriptive as well as analytical treatments of several of the
topics treated in this report have recently been published. Duga,8

for example, has surveyed the status of state science advisory bodies,
Gordon9 has categorized federal technology transfer programs; Roessner
has analyzed the characteristics of federal technology tramsfer pro-
grams, Baer et al. have evaluated the effectiveness of federal demon-

stration projects.

The project descriptions presented in Sections IV-VI derive

heavily from reports submitted by investigators to various federal

1



agencies. Use of this "data" base raises six major questlons con-
cerning the formal characteristics of the evidence contained in the
reports and thus the "firmmess" of the final state-of-the-art assess-—

ment 1n each section. First, a substantial number of the reports

lack any semblance of a formal evaluation component. Project objectives
are often numerous and are frequently amorphous Little documentation
is provided on the gains achreved through the project or on the extent
to which observed changes can be attributed solely to the strategy

being followed. Second, there remain major conceptual problems in
attempting to identify, much less measure, many of the changes sought

in technology transfer projects, particularly those related to "capacity

building,” as contrasted, say, with those aimed at fostering use of a
specific technological inmovation. Third, the claims for effectiveness

of specific strategies generally derive from the performers of specific

projects and seldom have been subject to third-party reviews and
validation. TFourth, several major efforts at fostering the transfer

of technology in the public sector, such as the Urban Techmnology

System, are now, at the time of the writing of this report, undergoing
formal evaluation, so that any assessments contained in this report
must be regarded as tentataive., TFifth, the evaluations undertaken to
date of technology transfer and S&T information dissemination projects
largely appear Lo reflect the criteria of the federal agencies which
have supported the projects and not those of users who might 1uvoke
different criteria concerning whether to continue a Project after

the initiating federal stamulus has been withdrawn. Sixth, the evalu-
ations which have been prepared tend to be summative rather than pro-

cess—oriented.
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Although this report draws upon project documents as well as on
other studies, i1t should be made explicit that a substantial portion
of the judgments expressed herein are derived from the principal in~
vestigator's personal involvement in activities relating to inter—
governmental science policy as a researcher, as a participant in
federal, state, and local govermment conferences and workshops on
these topics, as a consultant to various federal and state units, and
that these judgments draw upon what can best be termed an "oral
tradition,” which has only recently begun to appear in print, on why

certain approaches seem to work better than others.
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Section IT

Polaicy Objectives Reviewed

Concern with the use of new technologies by state and local govern-—
ments and with thexr access to scilentific and technology information
deraives from three basic sources which are labeled here. the "public
technology" view, the "technology transfer' view, and the "S&T capacity
building” view. The key distinction made in this report between
capacity building, technology transfer and public technology is that
the intent of the first 1s to upgrade the internal decision-making
capabalities of the users, while the latter two focus praimarily on
disseminating S5&T knowledge from the federal agency.

The "public technology' view 1s that the ainstaitutional characteris-—
tics and structure of incentives in state and local governments con~

stitute barriers to the adoption of new technologies. Furthermore,

confronted by .these barriers, private industry is held to lack an
adequate economic incentive to attempt to develop or to market new
products destined for the public sector. The combination of a general
aversion to new technologies and a slow responsg to those technologies
which are accepted means that state and local govermments operate with
outdated and ineffacient technologies. This resistance to new tech-
nologies 1s thought to be one of the causes of the low levels of pro-
ductivity generally found in public seector operations.

The "technology transfer" view is that the national investment
in research and development will be ancreased by encouraging additional

uses of the knowledge gained through federal R&D activities, and that
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specific domestic objectives {energy, health, housing, transportation)

can more readily be attained if there 1s a systematic application of
new technology to these fields. In this study, technology transfer
represents the efforts by a federal agency to promote the use of tech-
nologies developed under 1ts sponsorship by users other than itself.
For this study, the relevant other users are state and local govern-
ments.

The case for federal technology transfer or technology sharing pro-
grams has been frequently stated in Presidential and Congressional docu-
ments. Thus, President Carter's memorandum of February 25, 1977, to

M. ..state and

Heads of Executive Departments and Agencies noted that
local involvement 1s critical to the ultimate success of this Admanis-

tration because:

State and local sectors constitute the delivery mechanisms
for most of the actual services the federal govermment provides,

State and local concerns, as well as their expertise, should
be considered as programs are being developed in order to
ensure the practicality and effectiveness of the programs;
Such early participation by state and local officials in our
planning process will help ensure broad-based support for

the proposals that are eventually developed,

It wall ensure that priorities developed at the federal level

will work in conjunction with, and not at cross purposes to,
priorities at the state and local level.

The objectives of publiec technology and technology transfer pro-
grams overlap. However, not only are they not identical, but, indeed,
they may even be antithetical to onme another. Moreover, different ap-
proaches and/or different combinations of approaches, such as project
or capacity-building grants, appear to have a greater chance of pro-

ducing a successful outcome 1f they are directed solely at one of the
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objectives. Without clearly delineated obqectlves, there 1s a rask
that approaches may be misapplied.

The questions of the processes by which new technologies were in-
troduced into the operations of state and local govermments and the
processes by which these levels of governments searched for and uti-

"i1ssues,” and

lized scientific and technological information became
thus the subject for public concern and public programs in the 1960s.
Exploration of the general nature of these concerns is a necessary
introduction to subsequent sections, especially those which relate

to the description and assessment of the effectiveness of federal Pro—
grams, because for the most part current and proposed public programs
reflect an assessment that prevailang and/or traditional processes

are i1nadequate. For example, the development by industry of new tech-
nologies for use by state and local governments and subsequent changes
in the methods by which these users deliver public services have un-—
questionably occurred over tame. The issue of "public technology"
arises only when attention as drawn to the "hesitatzon'" of private
industry to invest in research and development activities directed at

state and local governments and/or the resistance of these governments

to new technologies and practices. Similarly, the advent of new prob-

lems requaring new Etypes of information for decision making i1s not a
recent phenomenon of either the executive or legislataive branch of
state or local government. What 1s new, however, are concerns

that the rate at which such new problems are arising has increased;
that the consequences of "unsound" policies, including failure to con-—
sider long-term or external impacts of policies are greater; and that
+the gap between that information which 1s available and that which is

required for sound policies has widened.
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This syndrome 1s perhaps best summarized in the moon-ghetto metaphor
of the m1d-1960s, namely that 1f America has the resources, technological
knowledge, and manageraial skills to place a man on the moon, 1t must
also have the requisite skills to solve problems of the cities, of
health, of education, ...and so on.l This outlook was reflected not
only an the rhetoric of public policy—-the "war om poverty'--but in
efforts to organize and menage public problems in certain target areas,
e.g., cancer research.

The concerns underlying both the use of new technologies and of
screntific and technological information have been widely Stated.2 They
represent a mixture of theory, data and prediction. The validaty
of each of these components has itself become a subject of debate. The
following sectioms are intended to provide an overview of the principal
points raised ain these concerns along with a summary statement of

the state—of-the-art concerning research findings which bear upon these

points. Again, the emphasis i1n this report is not on these debates as

such but on the role that such positions occupy in both the general

justafication for federal programs and in the specific strategies chosen.

The general climate for innovatlon in state and local governments

has been characterized as follows

All 1n all, our state and local governments are superbly equipped
to do tomorrow what they did yesterday. But these governments
are not designed to be highly efficient, responsive, flexible,

or innovative. Any effort in this direction must run against

the momentum of the system. This government structure has little
surplus energy to devote to change and innovatiom... Typically
there 1s lattle capacity to design new programs, or to put them
actually into effect. New programs and ideas move slowly and
fitfully an a climate that is essentially hostile and alien

to them.
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For the most part, evidence on the resistance of state and local
governments to new technologies consists of 1llustrative examples of
the nonadoption or slow rate of adeption of specific techniques. Thus,

an Urban Institute symposium, published in 1970, entitled, The Strugsle

to Bring Technology to the Cities, highlighted as symbols of the resis-

tance to new technologies the "continued reliance' of fire departments
on cotton hose (in contrast to synthetic hose which has been marketed
since the 1950s) and the reliance of traffic departments on fixed-time
electromechanical devices ain coﬁtrast to more recent variable-time mech-
anisms.4 Another study of innovation in municipal fire departments
conveyed this same image, first by its tztle  '"Fighting Fires: Only the

t

Truck 1s New,'" and then by the following

Next time you happen upon the scene of a fire, fight the
impulse to watch the flames Instead, watch the fire
department. What you will see 1s l1l9th-century tech-
nolegy and techniques fighting an age-old menace.

This reported obsolescence in fire fighting technology is seen as only

part of a general resistance to new practices.

The fire department is not the only public service area whose
technology is archaic and outmoded Police, traffic control,
and sanitation departments also use the same types of tools,
now as they did a half-century ago. Yet, this lack of progress
cammot 1n most cases be attributed to an absence of newer
technology.6

These characteristics of responsiveness of state and local govern-—
ments has led to an acceptance of the view. that there are inadequate -
economic incentives for private industry to operate in these markets.

Little is known, however, about how firms already producing for public
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sector agencies determine their research and development and marketing

strategies, or what their experience has been. Even less 1s known about

possible variations wathin broad sectors in these markets, such as
those between state government or local governments, or governments
within certain size categories, or more narrowly defined functional
or product areas, such as that between fire protection and garbage
collection, or between fire trucks and breathing apparatus in the
first field and between compactor vehicles and incainerators
in the second.

For the most part, current knowledge of the operations of the markets
for new technologies in state and local governments derives either from
accounts of practitioners or from those of disappointed entrants, most

notably aerospace firms, in these markets. Most of the analysis tends to

emphasize the problems that these latter firms have had in selling new
products to state and local governments.

Frohman, based on a study of the fire equipment industry, contended
that several of its market structures inhibited the generation of neu

technologies:

Fire equipment manufacturers appear on the average to be
old, well-establizshed firms heavily concentrated in the
Middle Atlantic and Midwestern states. Most are small
two-thirds have fewer than 100 employees. The smaller
firms tend to remain small, apparently because profits
are too thin to generate growth. They lack the resources
to sponsor much new product development.

Larger firms that have the resources to develop new pro-

ducts for the fare services appear to find other markets

more attractive. Most preoducts used by fire services

were initially developed for other marketers. For ex-—

ample, three manufacturers sell to fire fighters breathing -
equipment originally designed for miners, aviators, and

scuba divers.
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Manufacturers in general are not familiar with the needs
and operations of fire fighters for several reasons.

The distributors serve as a buffer between manufacturer
and customer. While the distributor reduces the number
of contacts a manufacturer needs to sell nationally

he tends to insulate the manufacturers from reports about
this product from customers.

Interviews conducted by Feller as part of an ongoing study into
the strategies that manufacturers employ to market new products in
local governments support several of these observations. They also,
however, indicate a more complex and varied pattern of manufacturers’ in-
terest in, knowledge of and assessment of new product development for
state and local governments.8 The market for certain lines of fire
equipment, for example, was found to correspond to Frohman's description.
Thus one leading manufacturer of fire trucks described his company's
attitude as not one of selling but rather that of taking orders. On
the other hand, manufacturers of other product lines, such as portable
infrared heat detectors, have sophisticated product development, field
testing, and marketing strategies. Manufacturers who do sell through
distributors appear to have dome so in part to insulate themselves
from the vagaries and annovances of the municipal market, such as slow
payment practices, and thus, as noted above, they appear to have placed
themselves 1n a position where they are often attempting to promote
a technology (e.g., breathing apparatus) which was originally de- -
signed for other markets. Other manufacturers sell through their
own representatives. In such cases, even though a specafic product
may be used by both industrial and government customers, the manu-
facturer appears to be not only well 2nformed of the specific needs

of state and local governments, but has taken these needs into account in
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the design or pricing of the product. Moreover, while there'clearly do
appear to be higher costs in certain aspects of selling to the state and
local governments (more frequent visits in order to meet with the

larger number of officirals likely to be involved in the purchase decision
or slower payment practices on the part of government), these costs

can be offset in several ways (e.g., higher product prices, larger

orders}.

The state-of-the-art concerning the general background of the charac~
teristics relating to the supply of and demand for new techmologies
in local government 1s most succinctly presented in Table II-1, which

derives from Roessner's work.

Roessner's classifications are based upon a synthesis of empirical
data concerning muniectpal expenditures in the four functional areas,
case studies of innovation in the selected areas, and a review of the
recent literature on adoption and implementation of new technologies
withan public organizations. His conclusions are of particular interest
in this report because they relate directly both to the 1ssue of the
selection of alternative objectives and to the choice of appropriate

stratepies which federal agencies can pursue to achieve those objec~

tives.

...the Federal Govermment has an array of policy mechanisms
available to influence the rate of technological change in
municipal service delivery. The data presented here suggest
that intervention strategies will laterally have to be tailored
to each functional area of concern and, in some cases such as
mass transit, to the product line itself.

In my view, the most promising leverage point for federal policy
intended to increase technological change in municipal services
concerns local government's ability to identify problems
systematically and define them in technical terms, to search
for alternative solutions that imnclude but are not restricted

to innovative omes, and to evaluate the alternatives. Federal
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TADLE II-1

SUMMARY OF SUPPLY AND DEMAND CHARACTERISTICS OF LOCAL GOVERNMENT MARKET
FOR TECHROLOGICAL INNOVATIONS

*
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programs designed about such a focus would probably not be popular
with federal agencies, nor would they be easy to define to the
Congress. Their benefits would be measured in increased capacity
to solve problems, not by number of research reports disseminated
or read, number of new pieces of equipment purchased, or number

of new procedures tried. Further, the result of a federal
agency's efforts to increase the technical competence of its
municipal client may be more effective and pointed criticisms

of that agency's R&D program.

In summary, the present state of knowledge concexrning the practices
and experience of private industry in developing and selecting techno-—
logical innovations for the public sector has advanced to the point
where questions and reservations can be raised concernlng the conten-
tion that there are "pervasive" or "insurmountably' high barriers to

such private sector activity, but not much beyond.

Capacaty Building

In an intergovernmental context, capacity building refers to those

federal policies and programs which are intended to strengthen the
capabilities of state and local govermments in the range of activities—-—
policy management, program management, resource management—-which are
required for improved public management. Two principal justifications

have been advanced for federal support of this type

First, increasingly the success of Federal mission objectives
will depend upon the skill of State and local govermments in
carrying out broadly defaned federal programs Even in the
case of the oraiginal general revenue sharing legislation,
where the objectives are so broad as to be almost unconfining,
there 1s political pressure to assure that funds are spent as
efficiently and effectaively as possible.

Second, State and local governments cannot be expected to make
sound contributions to the development and implementation of
Federal or national objectives until they can manage thear
local responsibrlities. Consequently, the Federal govern-
ment should be concerned that States and localities are suit-
ably equipped todeal with them, 10
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Although at first reading, capacity building, as presented above,
would seem to have little to do with technology transfer or the dis-
semination of scientific and technological informatien, n faect, 1t
relates in important ways both to the justification of transfer and
utilization programs and to their design. The capacity building
approach implies that an objective of federal assistance programs
should be a strengthening of the capabilities of state and local govern-
ments to make decisions on their own rather than only to adopt or

utilize technologies or information developed under federal sponsor—

ship. Under this perspective, an offer of technical assistance by a
federal agency to a state or local agency may make the recipient better
off in the context of the single problem being addressed, but it will also
tend to leave the agency an a state of continued dependency on federal
assistance vhen future problems arise. Alternatively, the federal

agency may offer assistance in such a way that the state or local agency

becomes increasingly self-sufficient over time. Clearly there is a

spectrum between complete dependency and complete self-sufficiency.
The objective behand capacity-buirlding programs has not been that each
eligible state and local recipient of federal assistance reach the
level of proficiency of the federal agency offering the assistance.
The objective has been couched in fairly general terms, more to de-
note a perceived state of being than a measureable set of resources.
However, there should not be any question that one of the consequences
of a federal program of capacity building 1s to raise the absolute
level of performance of state and local govermments and thus over

time tend to reduce their dependency upon federal agencaes.
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The logic of a capacity building approach requires that federal
prograns be designed to meet the needs and preferences of state and

local governments. These jurisdictions, not federal agencies, will thus

determine if a specific approach or project fits within i1ts policy-
making and decision-making environment. By 1ts very nature, a capacity
building program will be more open-ended and flexible than a categorical
or competitive assistance program, and even more so than a "demon-
stration" project. Moreover, since it 1s the users who will de-

termine what works best, the final products of such a program, given

the great diversity in inatial capabilities of state and local govern—
ments, are likely to be quite diffuse and variegated, thus compli-—

cating efforts to assess or evaluate outcomes.

The capacity-building approach 1s not without i1ts critics, some
of whom are drawn from those whose "capacities" are intended to

be improved. The basic objections to the capacity-building approach are.

(1) that 1t tends to further attenuate federal-state-local ties in an

already loosely coupled intergovernmental system; (2) that inherently

1t will produce duplicative efforts as jurisdictions are encouraged or
underwritten to undertake their own R&D activities; and (3) that 1t does

not provide for standards of acéountabllity and evaluation. These ob-
jections are relatively familiar ones at the federal level to block

grants in general. The new element in considerations of the capacaity-
building approach is that there 1s some evidence, albeit not necessarily rep-
resentative of all levels of state and local governments or of all geo-

graphic regions, that local officials see little use to federal programs de-

fined to upgrade their capabilities, again, at least for certain specific
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skills, Thus, Jones and Doss, based on a survey of local govermment
officials i1n the eight states comprising the southeastern federal

region, have noted:

It must...be remembered that the local governments do not
necessarily accept the same goals, much less assign the same
priorities to individual goals, as does the national govern-
ment. It would appear that this assumption is a central
flaw i1n the entire capacity-building concept. No matter
how diligently federal bureaucrats try to increase the
capability of state and local govermments to deal with
revenue sharing, block grants, and other new federalism
programs, there 1s a lakelihood that many of the so-called
benefactors do not necessarily share the enthusiasm for

this knowledge. It is possible that most local officials
who have had a fair amount of past experience with federal
programs believe that they are competent managers, and that
they could do an even better job 1f there were less

"red tape.”ll

In this report, we consider two approaches to capacity buirlding.
First, many federal agency projects, particularly those funded by
the Intergovermmental Programs Office of the WNational Science Foun~
dation, are inf;;;;d to test approaches for building the long-term

institutional capabilities of state and local govermnments in the

fields of technolegy transfer and S&T utilization. Thus, many of

the projects considered under the sections on state executive, state
legislative and local governments represent variations (e.g . internal
staff, access to university faculty) of how these governments might
develop or draw upon a larger scientific and technological community.
Second, a recent block grant, capacity-building program, the State
Science Engineering and Technology (SSET) Program, 1s specifically
directed at these issues. The SSET program 1s analyzed i1n more detail -

in Section ITI.
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Intergovermmental Science and Technology Relationships

Although the three categories deserabed above~-"public technology,"”
"technology transfer," and "S&T capacity building'--are useful in orgam—
1zang the array of objectives of technoleogy transfer or information
utilization programs, they do not serve to fully adentify the range
of activities contained within the design of a system of intergovern-
mental science relationships.

A separate approach used to address the issues 1n this report 1is
a focus on the activities contained within a single staged approach
to research and development. This approach contains the following
stages: adentification of zesearch priorities (agenda setting), re-
search and development, innovation, and diffusion (transfer, dissemina-
tion, and utilazation).

From the federal perspective, the main locus of activaty typically

has been technology transfer. Only when the second and third objec-

tives——public technolegy and capacity building—-are added to that of
technology transfer does the complexity of the intergovermmental system
become apparent, the need for clarity of objectives more important,

and the design of federal programs more f£luid. It is an these same
areas, 1.e., public technology and capacity building, that the federal
agencies' understanding of the decision-making processes in state and

local govermments is relatively weak.

The contrast between the goal of technology transfer and the
broader claims of state govermment for a reorientation of the inter-

governmental science system 1s best summarized in the following
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statement prepared by the National Conference of State I.egislatures 1n
1ts assessment of legislative actaivaties under the SSET program. Al-
though couched 1n terms of state legislatures, this position also ex-

presses prevailing views of representatives of governors' offices.

...the role of science and technology in most legislatures

1s governed by two factors——the actual increase in the number
and complexity of S&T aissues, and the increased perception of
these 1ssues by legislators. S&T in the legislative context

centers chiefly around an enhanced capability, not around Ré&D
or technology transfer. The two latter activities generally

deal with products or information applied to a specific pro-

gram or need and may certainly be some of many resources used

by a legislative S&T cafablllty; but they are mot synonymous
with such a capability. 2

The relationship between the branch of government being considered
and 1ts 1nvolvement in the wvarious elements in an intergovernmental

science system is presented in Table II-2 The scaling frorm low to high

for each activity 1is judgmental, and 1s designed primarily to highlight

the following points: first, different branches of state and local
governments have different stakes (or prrorities) in different aspects

of the system, second, at the state executive level, a distinction must

be drawn between the governor's office and a state's mission agencies.
The forwer tend to focus on science and technology information anc
advice and thus resemble state legislatures, the latter, which are
typically the branch of state government with whom federal agencies

have contact are relatavely more concerned with technology transfer.
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TABLE II-2

Hypothetical Relationship Betwegn Branch of
Covernment and Involvement in Intergovermmental Science

State State
Executive Legislature Local

Governors Mission
Office Agency

Scientific Information

i L
and Advice High High High ow
Technology Transfer Low Hagh Low High
R&D Agenda Setting Medium Medium Medium Medium

Finally, the notation for R&D agenda setting should be treated with
caution. Agenda setting is an activity now in favoer at the federal
level, as each of the subnational levels of government is being brought

into or supported in the conduct of "needs assessment" statements

concerning suggested federal R&D priorities. Thus, the Intergovern-—

mental Science, Engineering, and Technology Advisory Panel (ISETAP),
President's Office of Science and Technology, is heavily involved in
generating R&D needs statements, likewzse, under project grants, arve

the Urban Consortium, National Conference of State Legaslatures (NCSL),
and National Governors Association (NGA). How these activities fit withain
the overall praorities of the users, how influential these compendia :
will be 1in redirecting the R&D priorities of federal agencies, or how

desirable (or effective) such a redirection would be, af forthecoming,

are open questions.
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Section IIT

- Delivery Systems

This section outlines various combinations of technology transfer
and S&T utilization techniques and channels for delivering S&T know-
ledge to state and local govermments. For the most part, the tech-
niques outlined are elements in any treatment of means by whach the
federal govermment provides assistance to other levels of government,
and thus only brief descriptions are provided here  The substance of
the state-of-the-art survey emerges in the articulation of the alter-
native delivery systems and in an analysis of the issues that emerge
1n the mesh between techniques and channels.

Various taxonomies have been proposed of the mechanisms oxr ap-
proaches employed to promote the transfer of technology to state and

local governments. Gordon, for example, has listed 1l such mechanisms

an a recent review of federal technology transfer programs,

1. Technology Agents 10. Subsidies
2. Darect Application Assistance 11 Task Forces
3. Back-up Sites

4, Networks

5. Exemplary Projects

6. Demonstration Projects

7. Experimental Projects

8. CGClearinghouses

9. Seminars/Training Programs
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In this report, these approaches are collapsed into two broad

groups: (1) two general types of funding--block grants and project
grants, (2) four specific delivery approaches-—field agents, information
systems, technology promotion, and need-pull. Allowaing for considerable
variation in the specific design and }mplementatlon of each technique
and for numerous possible combinations among them, e.g , networks

which combine technology agents, back-up sites, and training programs,
these techniques describe the bulk of federal actavities in the

fields of technology transfer, S&T dissemination and utilization, and
intergovernmental science relationships.

Along with these techniques, six channels are considered for the
federal delivery of technology and/or scientific and technological
advice to state and local govermments. One direct channel 1s that
of a federal agency 1tself or a grouping of federal agencies, such
as the Federal Laboratory Comnsortium for Technology Transfer. A second

direct channel is that of the performer itself, that 1s, a state or

local unit conducting an S&T-related activity under a federal grant.
The other four channels, universities, professicnal organizations, net-
works, and consortia, are classifiaed as thard parties or zntermediaries
in that their involvement i1n transfer and dissemination activities 1s
underwritten or otherwise induced by federal stimuli. In some cases,
e.g., Urban Technology System, the intermediary or network 1s created
specifically to act as a broker between federal agencies and state and
local governments. In other cases, however, the provision of federal
support 1s seen as a necessary element in inducaing the "suppliers" to
add to or to redirect their actavities. Thas approach does not take

into account other reasons for relationships between these suppliers
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and state and local govermments, nor, in some cases, such as university-
state government relatzonships, does it account for more than a frac-
tion of the activities currently undertaken by the institutions. The
marginal nature of the federal role i1n many of these relarionships must
not be lost sight of. What appears to a federal agency which sponsors
a project with an intermediary to be a nationally replicable prototype
may to the organization which receives the federal support be a2 more
modest, less universal undertaking, and one which will not be permitted
to intrude upon more extensive relationships between 1t and state and
local governments. For example, federal support of a university-based
program to augment university assistance to state and local governments
may create situations which the university finds disruptive to its
larger set of relationships with these levels of govermment. Thus there
may be a disparity between the actual or perceived commitment of a
given federal agency to any project or new approach and that shown by
any of the intermediaries who may have other previously established
relationships with the users or be involved with delavery systems dif-
ferent from those supported by the federal agency

The division between '"networks" and "consortia" is made for pur—
poses of analysis only, since in practice many current projects are
described one way or the other (e.g., Federal Laboratories Consortium,
Pacific Innovations Network) with little attention paxd to the con-
sistency of appellations among projects. Indeed, the current popu-
larity of the term "network" may soon lead all multi-organizational
projects to be so described. 1In thas report, the term network 1s used
to describe those projects which are bagsed upon relationships among

comparable organizations. Thus, the technology agent element within
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the Urban Technology System would be described as a "networking" ar-
rangement, Consortia refers to those arrangements which attempt to
link different institutions, such as the Unzversity of Tennessee
project in which the university served, in part, as a broker between

municipal governments and industries in that state.

The analytical utility of network/consortia dachotomy s that it
highlights two separate aspects of S&T strategies now being tested and
formulated. The networking concept is based, 1n part, on two assump-—
tions: (1) interaction among peers 1s an important element i1n the dif-
fusion of knowledge, so that formally linking together various users
should accelerate the diffusion process; (2) there are common com-
ponents in problems faced by similarly situated state and local govern-—
ments, so that economies of scale can be realized by formulating and
disseminating solutions. The consortium approach, in practice, 1s
based on these two assumptions, but also involves a third assumption,
namely, that institutional or economic barriers deter sufficient in-~
teraction between the suppliers and users of S&T knowledge making
necessary the introduction of third-party, brokerage or "linking"
organizations.

It 1s important to consider the channels separately from the
techniques. The channels are, to a considerable degree, "substitutes”
for one another in the supply of any given technique. Thus, a uni-
versity imstatute might serve as the bridge between a state government
and the scientific and technological communities, as might, alterna-
tively, a state academy of science or a multi-regional organization
specifically created for this purpose. This issue of the relative

effectiveness of alternative channels has not generally been raised,
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since most of the projects described @n this report were initially

funded as '

'experiments" or "demonstrations" and for the most part
have continued to operate as such. However, 1f the federal govern-

ment (or single federal agencies) decides to maintaln or expand programs

to foster the spread of S&T knowledge to state and local governments, it

seems likely that at some point in the near future consideration will
have to be given as to which "experiment" or experiments are to be trans-

formed into established programs.

The 1ssue of state and local officials' access to scientific and
technical knowledge has genérally been couched in terms of strengthening
their ties to the external scientific and technical communities, where
thegse communities have been broadly defined to include universities,
federal laboratories, professional scientific and technical associa-
tions, and private andustry While thas general cbjective 1s difficult
to fault, it does not carry one far in designing programs, in allo-

cating programmatic funds, or in choosing an external supplier or a com~

bination of these suppliers for there 1s little evidence to zmndicate
pre-existing use patterns of different types of ainformation. There has
also been little attention paizd to the relative costs or other institu-
tional changes needed to form such ties, or iittle comparative evaluation
of how newly created networking relationships have been employed. Also,
the character of existing relationships between state and local governments
and these suppliers differs, both generically and in the context of spe-
cific settings Relationships between a state agency and a federal agency
may be far closer in one state than the relationship between that

agency and the state's publicly funded universities, whereas in other
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Finally, supplier institu—

tions respond to different incentives, so that there remains the ques-—

tion both of the efficacy and appropriateness of federal efforts to

channel or redirect the efforts of these suppliers--whether these be

universgities or federal laboratories—to problems of state and local

concerns.

The matrix of combinations between techniques and channels of

assistance 1s depicted in Table III-1.

"TABLE ITT-1

Delivery Systems for Transferring Scientafic and
Technological Knowledge to State and Local Governments

\\\\\phannel

~

Techniqué\ .

~

Intermediaries
Federal Professional
Agency | Performer {{University |[Organization |Network }Consortium

Block Grant

Project

S&T Agent

Information
System

Technology
Transfer

Need-Pull
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Funding Mechanisms

Block Grants

Although most often discussed either 1n the context of the
broad design of financial relationships among federal, state, and
local govermments or in the context of specific program areas (e.g.,
education or human resources), block grants can also be considered a
technique for promoting the transfer of technology and the accelerated

dissemination of scientific and technological informatiom. As such,

they are a potential alternative to other programmatic techniques, and

indeed have been advanced as such.

Iwo types of block grants—--general revenue sharing and capacity-
burlding grants—-are of relevance here. The logic behind a general
revenue sharing approach is that the principal limitations on the

capability of state and local governments to search for, acquire, and

effectively use new technologies or S&T information are that the users

lack sufficient funds or adequate access to S&T personnel. Direct pro-

vision of additional funds would directly remove the finmancial barrier

to the acquisition of new technologies and permit the employment of

technical personnel, 1f the funds were so allocated. The infusion of

new people and practices should then, over time, be expected to awaken

state and local govermments to the potentaal of an ongoing access to scien~

tific and technological information and lead them to formulate 1ssues

and search for information in a more technologically intensive manner.
There 1s indeed evadence that the adoption of technology in

state and local governments has been accelerated, at least in some
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areas, by general revenue sharing., Thus, in the Feller-Menzel study

of the adoption of innovationsg by municipal governments, one manu-

facturer's representative was quoted as follows

The general revenue-sharing program of the federal govern—
ment that began in 1972 has caused a sharp increase 1in
avallable funds for many fire departments. Anyone who has
tried to buy a fire truck lately knows that apparatus de-
livery lead times have 1ncreased tremendously because of it
Some departments are using these funds for purchase of fire
apparatus and other equipment. .2

In essence, block grants contain a "trickle down" theory of
technology transfer and S&T utilization  Given some combination of
the size of the grant and the priorities of the recipilents, a portion
of the funds will be used for modernization of operating practices
and for hairing new staff. The advantages and disadvantages of this
approach in the technology transfer area parallel those for the

general arguments concerning the relative effectiveness of block grants,

categorical grants, and federal assistance programs——namely economies

of scale in the administration of nationally mandated programs, differences
in levels of expertise across levels of governments, and the compati-
bility of "user" preferences with “supplier' estimations of "user"

needs. Block grants along these lines represent what might be called

the "market" approach to intergovermmental relationship. Under this
perspective, money 1s the limiting factor on the capabzlities of state

and local govermments to perform at the level "expected" or '"required"

of them by the federal govermment. Therefore, unilateral, unrestricted
transfers of funds from the federal government to the other levels of

governments is more consistent with their needs than the establishment
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by federal agencies of Intergovernmental assistance programs. For if
these assistance programs do in fact provide a needed service, the
users, now supplied with the requisite financaal resources, wrll be
wi1lling to purchase external assistance, and to support federal tech~

nology assistance programs through a system of user charges.

The feasibility of this approach has been called into question by

those who have examined the institutional settings in which state and

local governments define their needs for scientific and technological

assistance It has been argued that the polatical setting of these

users which emphasizes immediate service delivery makes it unlikely
that block grants will be used to promote the applications of S&T

knowledge. Thus, Carey has recently observed.

A Federal transfer of money is only a part of what is re-
quired; the generous transfer of expert personnel, through
the Intergovernmental Cooperation Act process could do even
more to augment the capacity of the State and local govern-
ments for coping. Leveraging the massive Federal R&D expen-
diture to gaim a greater yield to State and local governments
ig a strategy more likely to pay off than beginning a well-
meant but open-ended categorical program to dump R&D dollars
on those JurlSdlCtlonS.3

A dafferent type of block grant 1s represented by the SSET

program. The basis of the SSET program 1s contained in the Congres-
sional Report on H.R. 12566, authorizing FY 1977 appropriations for

the National Science Foundation. The report reads as follows:

...conferees agreed to express their unanimous conviction...
that greater cooperation and amproved financial arrangements be—
tween States and localitzes and the National Science Foundation
are in order, including additional financial support of programs
designed to introduce technology to State and local needs.



IIT-10

Accordingly, Congress approved (but did not appropriate funds
for) a $2.5 million program of grants to the states "...to identify
and analyze potentially useful ways in whaich State and local govern-—
ments can increase their capabilities for using science, engineering
and technology in meeting the needs of their catizens, including con-

sideration of the establishment of science and technology policy
offices wathin both the Executive and Legislative Branches.' The

Conference Report also provided that the study grants were to be sub-
mitted to NSF and to the Office of Science and Technology Policy (OSTP)
for their respective evaluations. A determination on the scope and
size of the SSET was to be made in 1978 based upon these evaluations
Implementation of the SSET program occurred dering 1977. Under
guidelines prepared by NSF, each of the executive and legiglative
branches of govermment in each state was elzgible to receive up to
$25,000 (with a ome-third state match requirement) to conduct a plan-—

ning program '

"intended to provide state governments with assistance in
the development or improvement of the policy-formulation processes in
their states." Forty-nine state executive branches out of 50 applied
for funding, as did 42 out of 50 state legislatures.

The Conference Report also provided for an evaluation of the pro-
gram. The first phase of this evaluation was conducted in mid-1978.
This evaluation consisted of three parts: the report of a third-party
evaluator (who was selected after a competition based upon a request
for proposal); assessments by the Natiomal Governors' Association and

the Natiomal Conference of State Legislatures which had received sup~

port contracts from NSF to assist the state executive and legislative
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branches respectively in responding to the mandates of the SSET pro-
gram; NSF's own internal evaluation and the assessment by OSTP.

The importance of SSET 1s that it represents the first national
effort at S&T capacity burlding waithin state governments. As such,
i1t represents an important transition from the “project," "demon-—

stration,"” and "experimental" mode under which most existing capacity

building S&T efforts have been funded to a longer-term, general sup-
port program through which "capacity"” can be built. More importantly,
1f SSET survives through the executive and legislative budget cycles

in the yvears immediately to_come, 1t will serve to strengthen the
ability of state and local governments to shape thelr own perceptions

of their needs for technology and S&T information, to give them an op-
portunity to develop mechanisms for meeting these needs, and undoubtedly
to increase the level of sophistication of how they approach their re-
lationships with federal R&D and technoleogy transfer organizations. The
likely result of-all these developments 1is that federal agencies will
increasingly find themselves dealaing with more knowledgeable, articu—
late and independent users. A consequence, in turn, would be that
federal agencies would have less latitude to select what they alone
deemed to be the best technology tramsfer or S&T utilization strategy,
but rather would be increasingly required to make such decisions in
consultation with state and local govermments. ''User' orientation

would be less a strategy selected and bestowed by the federal govern—
ment than an approach demanded by the users as a result of their new

capabilities.



ITT-12

Project Grants

Project grants denote the set of actaivities in which a federal
agency funds a nonfederal group to accomplish specific objectives in
the area of technology transfer and S&T utilization In one sense,
this is a "catch-all" category as it may cover any of many different
delivery strategies, may be channeled to any of a set of users or
intermediary channels, and may reflect a one-time, ad hoc response

to a given situation. It may also be a means by which a federal agency

systematically tests alternative approaches before committing itself

to a general course of actiomn.

The central appeal of the project approach from the federal
perspective is its flexibilaty, that is, 1t permits a federal agency
to determine the type of actaivity, level of support, and type of per-
former, without, 1n the absence of legislative mandates,making long-
term commitments. It can, for example, be used to promote the use
of a given technology, say by contracting with professional organiza-
tions to run a serles of seminars for usersj to channel a portion of
agency funds along specific lines; to arrange for users to screem an
agency's research output with a view towards determining which products
developed under an agency's sponsorship have the highest probability for
broad-scale transfer; to "demonstrate' the workings of a given tech-
nology, with a view towards promoting 1ts widespread adoption, or
to "test" the feasibility of new arrangements for linking sources of
scientific and technological information such as universities to state

and local governments,
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The array of activities covered by these approaches 1s con-—
tained in the sections on the users (state executive, state legisla-
tive, local) where the compatibility of the specific actaivities funded
through project grants (e.g., demonstrations, seminars) with emerging
conclusions concerning the effectiveness of specific activities 1s

considered.

Of interest here are the generic limitations of the project ap-—
proaéh towards technology transfer and S&T utilization. The nature
of these limitations emerges when one considers the dafferent ob-
Jectives referred to in the-opening sections of this survey To be-
gin with, with the exception of the Intergovermmental Programs Office
of the National Science Foundation, where the project approach is
used to test methods for strengthening the scientific and technological
capabilities of state and local governments, federal agency use of pro-
ject grants tends to be geared primarily towards the promotionm of
specific technologies and to a growing, but nevertheless small, degree,
to the generation of user i1nput into the determinatien of agency R&D
agendas and the design of information dissemination seminars. Thus,
projects seek to "test" or "demonstrate'" products rather than processes
for lanking suppliers and users. Secondly, project-based activities
cover a wide variety of approaches and recipients within a given agency,
and even more so across agencles While there are some 1lmportant

examples of interagency cooperation in the pooling of project-related

funds, e.g., the Model Interstate Science and Technology Information

Clearinghouse (MISTIC) project, and in establishing channels for inter-

agency communication, (e.g., Federal Coordinating Council for Science,

Engineering, and Technology), generally it appears that there 1s little
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in the way of interagency exchange of the lessons or experiences gained
concerning the effectiveness of various pregrams or little effort made
to compare the effectiveness of alternative delivery systems within a
given setting.

The long-term impact of project-based activities within the user
communities, moreover, remains in doubt. There is an increasing body
of evidence vhich indicates that even when a federal technology trans-
fer or demonstration project is successful in promoting the adoption
of a given technique or set of techniques by state and local govern~

ments, the viability of the innovations engendered via federal sponsorshaip

becomes questionable once federal funding lapses. Thus, in a2 nation—
wide survey of 100 Elementary and Secondary Education Act Title TIT
projects, Berman and McLaughlin estimated that only between 5 and 15
percent of the projects had become fully institutionalized approximately
two years after the end of federal funding. They concluded that the

overall assessment of the seed money approach to promoting education

reform was "mostly" negative. Federal funds have stimulated the local
adoption of a wide variety of innovations, but adoption does not assure
effective implementation. Nor does effective implementation guarantee
the long-run survival of project-related improvements."5

This gap between adoption and implementation has emerged strongly
in recent studies of the use of new technologies by local governments.
These studizes share in the conclusion that the adoption of new techno-
logies 1s often stimulated by external events, including events initi-
ated by federal agencies, such as imposing new regulations or providing
categorical grants.6 The "routinization™ .0f these technologies (that

is, the extent to which they become an integral part of the agency's
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operations), however, requires that there be a transition to support by
local funds, the establishment of stable arrangements for supply and main-
tenance, the internalization of training programs, the establishment

of personnel classifications or certafications, and other comparable

transitions. According to a study by Yin et al. of the routinization

of new practices in local governments

The major conditions that lead an innovation to become
routinized all appear to be internal to the specific
local agency. This 1s not necessarily an unexpected
outcome, but 1t does suggest that external inatiatives
(as 1n a federally initiated agenda) are either limited
or will have to_be designed with a greater degree of
sophistication.

The problem addressed here 1s best summarized in the title of a
June 1978 workshop sponsored by the National Institute of Education
and the National TInstitute of Law Enforcement and Craminal Justice:
"The Institutaonalization of Federal Programs at the Local Level...
What Happens when Federal Funding Runs Out?" The general answer, as
indicated by the Berman report and foreibly argued by the participants
at this workshop, was that the programs died. Thus, project—based
activities may generate change, but the change will be difficult to
sustain. Adoption, transfer, and diffusion may occur, but not imple-
mentation or 1nstitutionalization.

Finally, underlying many project-based activities, both the ones
directed at technolegy transfer and those directed at capacity building,
15 a theory of diffusion. In this respect, project grants tend to
be what has recently been termed "policy-implementing demonstrau:icms,,"8

that 1s, they are intended to promote the use of an innovation.
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The validity and appll&ablllty of "diffusion theory"” in the de-
s1gn of technology transfer policires 1s today a topic of debate at
every level of analysis——theoretical, empairical, and pollcy.9 To pro-
vide a separate assessment of the relevance of this debate to the
speci1fic topic of technology transfer and S&T utilization in an inter-
governmental context would require a separate report In a summary
manner, the relevant findings are as follows: There 1s consider-
able evidence that state and local governments "cue'" off one another
1n the adoption of technologies and policies (e g., legislation),
thus provading a basis for employing policy-implementing demonstration
projects. Patterns of influence and interaction tend to be organized
along functional lines, thus lending support to the likely effective—
ness of mission-specific demonstration projects. "Gaps" may exist
in the continuum of users  The experience of the selected site may
have relevance for "“similar" users, but not for all potential users;
thus, questions may arise as to the systemwide impact of demonstration
projects compared, for example, with capacity-building programs
Demonstration projects do not relate to the goals and decision-making
processes of state and local governments. Successful implementation
often requires the adaptation of an innovation to unique characteris—
t1cs at each site-—therefore, '"it seems unlikely that exemplary pro-

. 10
jects at selected demonstration sites will be replicated elsewhere "

The applicability of any specafic transfer approach to a specific
settang is heavily conditioned by the specific aspects of the trans-
fer setting, involving such elements as the characterastics of the
technology to be promoted or the historical evolution of federal-

state-local Toles in a particular polacy area.
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Delivery Mechanisms

Technology Transfer

The terms technology transfer, research utilization, spin-offs
and related concepts used throughout this report have been variously
defined. Technology transfer, for example, was defined in a National

Academy of Engineering Study, Technology Transfer and Utilization, as

The process of collection, documentation, and successful
dissemination of scientific and technical information to
a receiver through a number of mechanisms, both formal and
informal, passive and active.

The transfer process begins when it has been established
that a technological advance has significant relevancy

in a darected or different application and that a neces-
sary adaptation can be made. The process occurs naturally

between participants who understand what has to be done to
permit effectave utilization.l2

A broader definition employed by the Federal Coordinating Council

for Science, Engineering and Technology includes "

...the collection,
documentation, and dissemination of scientific and technological in-
formation, including data on the performance and costs of using the
technology, the transformation of research and technology into processes,
products, and serviaces that can be applied to public or private needs;
and the secondary application of research or technology devoted to a
particular mission that f£fills a need in another env1ronment.”l3
These definitions are both too broad at times and too marrow at

other times to accurately cover the set of-issues contained withain

this report. They are too broad because they cover in omne swoop what
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have come to be discerned as different processes involving different
actors. Thus, at least for the cast of actors considered in this study,
the set of intergovernmental relationships involved in the diffusion

of discrete innovations may, 1n many cases, be different from those
called into play an the dissemination and utilization of research
findings. To anticipate subsequent discussions, the former process
most frequently entails relationships between a federal mission agency
and 1ts counterpart at the state and local level; the latter increasing-
1y entails the participation of the governor's office (which 1s dif-
ferent from a mission agencf) or a legislature. Indeed, a central
theme of thas report 1s that federal agencies require an improved
understanding of the institutronal characteristics of decision-making
processes within state and local govermments, One arena in which

these differences most sharply come into focus 18 1n this dichotony
between technology transfer, as narrowly defined in this study, and

the utilization of scientific and technological information in the

policymaking process,

Throughout this report, then, technology transfer shall be used
to denote that set of activities (e g , demonstrations, market or
user surveys, seminars, newsletters, abstracts, field agents) by
which federal agencies seek to foster or promote the use by state
and local governments of technologies, broadly defined, developed
erther by the agency itself or under agency support. Thus, technology

transfer as used here tends to be "product—oriented " The set of

activities which federal agencies engage in to assist state and local
governments acquire improved access to scientific and technological
information or to develop the capacity to better understand the scientific

and technological questions on state and local government policy agendas
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w1ll be referred to as the development of an "S&T" capability within
state and local government. From the federal perspective, this latter
heading includes those activities generally labeled under information
dissemination or research utilization.

A further distinction i1s made 1n this report between federal
technology transfer approaches which involve the use of field agents

and those federal transfer or S&T utilization projects vhich permit

the user to employ a technology transfer or scientific expert. As will
be emphasized later, although the roles are often described under the
same heading, there are 51gé1f1cant differences in the modes of opera-
tion of these "external" and "internal" sources.

The anitial definitions are too narrow for other purposes in that
they omit at least some of the 1ssues (and actavaties currently engaged
in and sponsored by federal agencies) which relate to the question of

an effectaive system of intergovernmental science relationships.

Holding aside questions as to what an efficient system looks like,

there are growing indications that policies concerning technology
transfer will not be set in isolation from broader questions concerning
the input of state and local governments 1nto what until recently has
been almost total federal domination of the national investment in
domestically oriented research and development. TFor this reason,

this study also describes some of the federally funded efforts by
which state and local governments have been brought into the design

of the federal R&D agendas, most notably in the compilation of

"needs-assessments" or "user-oriented R&D agendas."
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According to a study by Roessner of federal technology transfer
activaties, 20 of the 25 agencies surveyed had formal R&D budgets.l4
These 20 agencies spent $231 million in 1975 on technology tramnsfer
and research utilization activitres, or 4.4 percent of their total
R&D budgets. Twenty-four agencies indicated that they were engaged
in technological transfer activitaes whiach included a variety of
approaches, the most important being the use of demonstrations (Table
III-2). However, of the total federal agency expenditures for tech-
nology transfer, 5200 million was represented by the actaivities of
USDA alone {(Table III-3). ~

Descriptions of the specific transfer activities of federal agenciles

are contained 1n the Directory of Federal Techmology Tramsfer. Turther

descriptive material on these programs 1S therefore omitted from this

report.

Information_Systems

Information systems relate to activities which seek to promote
the spread of information concerning new technologies or the use of
S&T information among the user communities. Three principal variants
of this approach are of interest here. TFarst, there 1s the agency-
based appreoach ain which an agency seeks to foster the dissemination
of research findings arising from its activities to an external
set of users. This information service may be provided directly by
the agency or through an intermediary. As indicated above (Table ITII-2),
information dissemination and research utilization are staple items
within the technology transfer activities of most federal agencies,

and have already been catalogued.
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TABLE IITI-2

Type of Technology Transfer Mechanism, by
Level of Agency Utalazation for 25
Federal Agencies, 1975

Low or

Do Not
Transfer Mechanism High Moderate Use
Demonstration 15 3 6
Seminars, colloquia i3 i6 1
Abstracts 12 2 10
Field agents 12(1) 7(2) 5
Market, user surveys ) 11 6 7
Newsletters, articles, "advertasing" 10 12 2
R&D performer 10 5 9

(1) Seven agency field operations are federally staffed.
(2) Three agency field operations are federally staffed.

Source J. David Roessner, Federal Technology Transfer. An Analysis
of Current Program Characterastics and Practices, A report
prepared for the Committee on Domestic Technology Transfer,
Federal Council for Science and Technology, NSF-76-400,
1975, p. 17.
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TABLE TIII-3
R&D Budget, Transfer/Utilization Budget, and 1
Transfer/Utilization Budget as a Proportion of R&D,

Federal Agency, 1975

TT/RU as

Proportion
R&D Budget TT/RU Budget of R&D,
($M) (8 (%
Department of '

Agriculture S 428 5200 47
Federal Highway Administration 17 3.3 19.4
Law Enforcement Assistance

Administration 33 4.5 13.6
National Institute of Educa-

tion 55 5.5 10
Natzonal Science Foundation 83 8 9.6
Department of Labor 15 0.5 3.3
Mational Institute of Mental

Health 93 1.8 1.9
Housing and Urban Development 58 0.35 0.6
Envirommental Protection Agency 287 1.3 0.45
National Aeronautic and Space

Administration 13,327 5.5 0.17
National Bureau of Standards 100 0.1 0.1
Energy Research and Development

Administration 712 0.5 0.07
Total $5,208 $231.35 4.4

Source- Roessner, Federal Technology Transfer, op. cit
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The second variation is to establish a multi-agency consortium.
The consortium of clearest relevance to this study i1s the Federal
Laboratory Consortium for Technology Transfer., The "labs" consortium
began in 1971 as an informal association of DOD laboratories and RED
centers (the "DOD consortium"). By 1978 it had developed into a 10-
agency consortium covering 183 laboratories and centers. Administra—
tive and progammatic support has been provided for the comsortium
through NSF's Intergovernmental Program. Expansion of the consortium
led to the creation of six regional groupings, each with a chairman,

and to the establishment of a secretariat, located at the China Lake

Naval Weapons Center. The consortium has developed 1ts own inventories
of personnel and institutional skills. Users seeking assistance can
contact the consortium in the following ways: through the individual
Jaboratory and 1ts techmology transfer coordimator, through one of the
regional chairman, through the secretariat, and through the program
manager at NSF.

The consortium has geperally been held to be an effective link
between the federal government and state and local govermments.

One observer has noted,

the consortium serves as a link between the Labs and the
user community, facilitating inter-lab interfaces, brokering
solutions for Federal agencies, developing interagency problems
for coordinated solutaons to problems which fall in the areas
of responsibilaty of other Federal agencies, providing an
educational forum through the use of educational materials,
workshops, guide books, etc., supporting State and local
government programs, encouraging Federal agency cooperatlonl5
and assisting in the commercialization of relevant products.

The third varaant 1s development with federal support of infor-

mation systems within the user communities. The Model Interstate
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Science and Technology Information Clearimghouse (MISTIC), which 1s
described in the section on State Legislatures, 1s an example of thas
approach. Under such an approach, a federal agency contracts with

an 1ntermediary to establish an information system which will be used

by state or local governments to search for and provide access to sci-
entific and technological information. The basic difference between
the farst approach described above and this approach is that the former
tends to be agency- and activity-specific, whereas the latter tends to
be more of a "capacity-buirlding" endeavor which permits the user com-
munities to reach out to a iarge number of external sources of
scilentific and technological information, of which federal agencies

in general and the agencies providing the funds in specific may be
only one possible source.

There are a number of important differences between these ap-
proaches  Most important, perhaps, is the difference between federal
agencies and the users in perceptions of what constitutes "useful"
information. The information dissemination programs of federal agencies
tend to center around "tech briefs"-—short statements of the principal
findings from a research study or a project. Much of what 1s dis-
seminated tends to be directed at assisting the users in their selec-
tion of the techniques required to meet federal mandates. This
orientation to an 1nformation approach appears to work well in promoting
the use of new technologies and scientaific and technological information
1n areas where* {a) the "problem" being addressed is largely technolo-
gical in nature; (b) the mission agency has a high degree of autonomy

(from the executive and legislative branches) in selecting policies and
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technologies; (c) there is a long tradition of antergovernmental part-
nership; and (d) there is an extensive network of professicnal interaction
across levels of govermnment. ¥Federal-state-local relationships concerning
haighways probably best 1llustrate the "meshing" of the necessary con—
ditions.

Branches of state and local govermments other than the mission
agency, however, can have information needs different from those of the
line agencies, and are likely to perceive the utility of federally
granted information guite differently. Te begin with, the predominant
type of information sought Ey the executive and legislative branches

1s not "technological” informataon as such, but what has been termed

policy information. This need has been expressed for state legaslatures

as follows, but the view 1s also representative of the executive branch:

Legislatures need more information to help evaluate legaslative
proposals and to clarify policy problems. .. (S5)olid anformation
on 1ssues would enable legislators to discover components of
policy areas and would assist them in evaluating the impact of
the policy proposals they are considering.

Legislators also need information indicating options available
for confronting a given problem. Such options usually outline
program objectives and how to achieve these objectives. This
information may be in the form of studies evaluating existing

policy in a given state, outlining options, or indicating how
other states are approaching similar problems ¢

The information dissemination programs of federal agencies are
not designed to provide thas type of information. The inevitable in-
termingling of "technical" and "political" issues in many specific
public policy 1ssues (for example, energy comservation or environmental
protection), raises questions concerning the utility of "tech briefs" or

related workshops. Moreover, much of the technical information offered
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by federal agencies relates to policy areas in which the states are
being compelled to act under federal legislative mandates. Implementa-
tion of these mandates in the form of specifiec state legislation re—
mains a point of controversy between the federal and state governments.
Therefore, federal agencies are not pexceived by state officials as
"neutral," "disinterested" transmitters of "objectave" information,
but as advocates for the federal perception of what can or cannot be
done in the setting of technically complex and politiecally volatile
issues. For this reason, while information from the federal agencies
may be well regarded in terms of its technical sophistication, state
or local officials may want to be able to reach out to a broader
range of expertise. Rather than simple access to federally supplied
information, state and local officials want an information systems
capability.

The problems which this preference by state and local represen—

tatives creates for federal agencies are obvious. First, single

federal agencies (or program managers) are in a sense being required

to choose between being responsive to the user communities and internal
accountability or evaluation requirements which usually emphasize the
number of uses that were made of the agency's output. Single agencies
have little internal incentive to develop broad-based, all-purpose in~
formation systems among the user communities, and they may encounter dif-
ficulty 1n preserving such programs in internal management or budget
reviews. Also, as suggested above, development of such an information
capability among the users may tend to i1ncrease their abilities to criti~
cally assess (and thus to reject or disagree with) information and advice

generated by agency-specific information dissemination programs.
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How federal agency officials would perceive the utility of such a
"user-oriented," "capacity-building" system is an open question.
Another difference between the two approaches bears noting. The
agency-specific approach rests on the assumption that the "user" has
access to and can assimilate the information made available by the
federal agency. Although little in the way of formal study exists on
this subject, 1t seems likely that state and local governments, ex-—
cept possibly for line agencies, suffer both from too little and too
much access; that is, those state and local governments with access

to national information retrieval systems can xeceive too much anfor-

mation for the internal decision-making capabilities to absorb, while
in other settings, access to information remains a problem. Moreover,
the problem of user access 15 probably less significant than the ques-

tion of assimilation, interpretation and utility.

Need-Pull

Need-pull relates to those federally funded activities which
are designed to augment the capabilities of the user communities to
formulate and articulate their needs for technology and/or S&T infor-
matzon. Need-pull 1s here differentiated from "user input" to denote
i1ts separate status as a deliberate strategy of federal agencies. Thas
strategy entails the funding of discrete need-pull projects in contrast
to the more continuous 1f somewhat less formal processes by which federal
agencles seek to secure advice and feedback from user communities on

their technology transfer activities through a variety of means.



I11-28

The need-pull approach has emerged in two specific settings: mar-
ket aggregation and R&D agendas. The first approach is nominally di-
rected at the praivate sector, but has strong overlap with the technology
transfer activities of federal agencies. It involves an effort at
developing detailed technical specifications for technologies whaich
spokesmen for the users assert to be needed by their jurisdictrons.
This combination of grass—roots endorsement coupled with specifica-
trons concerning the characteristics of the required technologies
15 seen as a means of overcoming the fragmentation of the municipal

government markets, which, in turn, 1s seen as a major barrier to

private sector investment in research and development programs

The R&D agenda approach rests upon the view that the limited
utility of technology transfer or information dissemination programs
stems fvom the fact that these programs occur tco late 1n the research-
development~diffusion (transfer, dissemination) cycle. The user's con-
tention is that the problems being addressed are not those of major
concern to their communities. More specifically, the charge 1s
often made that federal agencies seek to solve '"mational” problems
1n their "R&D'" agendas, whereas, in fact, these problems consist
of a great number of highly localized,specific variants of these
problems. The consequence of this disparity between the general
and the specafic 1s that the solutions generated via a federal agency's
activities are of little relevance to the user communities Given thais
mismatch, 1t makes little difference as to how well-intentioned or
sophisticated the technology transfer or information dissemination pro-

gram of a federal agency may be for 1t 1s attempting to promote an

unsuxrtable output.
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The perceived remedy for this mismatch 1is to have the user com-
munities enter early into this cycle by having them state and rank their
problems. User-oriented "R&D" agendas would then become part of the
internal federal agency R&D agenda setting process, and presumably would
lead to an output which could be transferred and disseminated more
readily because 1t met the users' previously stated needs.

User—-oriented agenda building has now become a major activity in
intergovernmental science relationships. As noted earlier, ISETAP is
currently engaged in such agenda bulfdlng with representatives from state
and local agencies; representatives of state and local associlations
are similarly engaged in this line of endeavor under project grants

from the National Science Foundation.

There has been no assessment to date of the impact of either
type of need-pull activity. Market aggregation objectives are 1n-
cluded in the overall objectives of the Urban Technology System, and
are a principal objective of the Urban Consortium project. The UTS
project will be evaluated in late 1978, so some assessment of the ef-
fectiveness of the market aggregation approach should be available shortly.
User-based R&D agendas are just now being developed; assessment of thexr
ampact, that 1s, the extent to which they do in fact influence federal
agency programmatic priorities, 1s premature.

Caution, however, would seem to be 1n ordexr concerning the impact
of either of these approaches. The line between user input, "needs—
assessment," and "demand-pull” 1s often imperceptible; nevertheless,
1t 1s an important demarcation. Studies of R&D, diffusion, and trans-
fer processes share a common conclusion 1n noting that "success' re-

quires that market (demand) influences strongly affect the likelihoed
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of an innovation being adopted. Marquils and Meyers summarize the find-
ings concerning the conditrons for successful innovations as follows:
"Although the 1initiation of an innovation depends on a fusion of the
recognition of a demand and of a technical feasibility, the primary

factor 1n the successful innovations studies was market related in

45 percent of the cases, productron related in 30 percent, and tech-
cal in only 21 percent.”l7 A recent study prepared for the Office

of Technology Assessment on federal demonstration projects, for ex-
ample, notes that. '"User need, as exempliafied by nonfederal initia-
tive and cost/risk sharing, 1s an important factor in the success of
policy-implementing demonstratlons."18 Vhile the widespread dissatis-

faction with the results of transfer projects operated strictly in

the "push" mode would seem to leave little doubt as to the importance

of user input 1n developing effective transfer programs, it does not
follow that the type of activities currently engaged in are effective
or meaningful ways of articulating these needs or achzeving these 1in-
puts. Again, 1t must be emphasized that 1t 1s too early to conduct
formal assessments of projects conducted in this mode Stall, it
appears that these projects appear to be overly preoccupred with the
mechanics of compiling user-need agendas, and somewhzat thin on focus—
ing on the development of a system of incentives between the supplier
and user communities which would lead to a continuing and more inter—
active set of discussions than that which 1s suggested by paper

agendas.
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S&T Agent

By S&T agent is meant an individual or organizational unit lo-—
cated within the user institution that 1s specifically assigned to pro-
cure S&T information relevant to the needs of the user. While the tasks
performed by such an agent closely parallel those typically described
for field agents or otherwise performed during the transfer dissemi-
nation activities of a federal agency, the key element of this
approach is that the agent is part of the user institution. As such,
the agent is accountable to the user and generally can be expected,
in the case of S&T information, to "interpret" the information in
a manner which is comprehensible and accessible to the user, and, in
the case of technology transfer, to have a fuller understanding of
the complex set of factors which enter into the user's deciszon to

adopt and to implement than 1s typical of a federal agency or other

type of supplier.

Several other characteristics of this approach have made 1t
increasingly attractive to the user communities. First, as noted,
it permits the user to select the individual(s) who will serve as
the lirk to the external S5&T coymunlties. The importance of this role
1s related to the perception of the user that scientifiec and tech-
nical information is mezther useful in the abstract nor as likely to
be neutral with respect to the set of issues which the user 1s con-—
fronting. This view 1s best stated in Howard Margolis' dicta on the

elusiveness of objective advice.

There is no such thing as objective technical advice in the
sense of an assessment of the technical i1ssues in a policy
controversy which will be acceptable to all parties as a
fair and adequate statement,l?
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This recurrent intermingling of "technical" and "political' aspects
of policy 1ssues 1nduces users to seek information sources which they

can rely upon to share an awareness of or sensitivity to Margolis' ob-
servation rather than sources which tend to focus on (uniquely) tech-
nically correct solutions. Second, an internal capability permits the
user to reach out broadly to the external scientific and technical
communities and does not make 1t dependent upon the expertise of a
single agency with whom the user 1s possibly in conflact. Third,

the internal capabilaty gives the user a "pro-active capability" to
search out improvements 1n eXisting practices without having to wait

" Fourth, the internal capability

until issues reach a "ecritical stage
meshes more closely wath the complex, often iterative sequence of rounds,
often encountered 1n the technology transfer—information utilization
process. The agent 1s available to the user through the several

rounds of delaberation, negotiation, decision, last-minute adjustments,

and amplementation that are likely to be coursed 1n making decisions

on complex issues. The zmportance of an agent in this last aspect 1s
perhaps best 1llustrated not by citation of state or local experience
in the S&T field but from an amalysis of the role of scrence advisors

at the federal level.

...government, like all other human activities 1s a process,
and it 1s a process made up of a very large number of steps .
What really bends the processes of government 1s continuous,
sustained, and intensive effort, generally uncertain at the
beginning of what itsexact final outcome will be, always
responsive to the situation as 1t 1s, and continuously aware
of the need to be on top of that situation, and not of some
abstract plan of what 2t ought to be, or was when one once
knew 1t, or would be 1f only the people 1n Washington had
more sense.”
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There are, however, several problems associated with the use of
8&T agents, including cost, organizational placement, and recruitment.
Most important of all is the recognition on the part of the user
that such a capability as needed. The literature on organization—
al change places great emphasis on the concept of "performance gap,'
the action-stimulating recognition on the part of the organization
that performance as falling short of some required goals (e g., sales,
profats, budget).21 The baneful consequences of low levels of performance
or 1ncoxrect or short-sighted decisions, however, are not always readily
apparent in the performance.of state and local governments. For this

reason, one of the major obstacles to developing a long-term awareness

within state and local govermments of the benefits from an ongoing internal
capablility to search for and evaluate scientific and technological
developments 1s to obtain the initial installation of such a capabrlity.
Once in place, the S&T agent provides the user not only with specific

bits of S&T information, but (potentially) with a different perspective

on what type of information i1s available and on the range of informa-—

tion sources available to 1t (the user).

Employment of an S&T agent exither to foster a more extensive adoption
of new technological practices or to serve as a link with the external
scientific and technological communities entails creating and funding
a new staff position within the user community. Creation of such a
position alse implies that existing organizational units are not perform~
ing adequately. The very set of incentives and organizatonal charac-
terastics which are widely held to lead public sector organizations to

perform less efficiently than private sector organizations work against
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the allocation of resources by these communities to new perfor-
mance-enhancing or problem-solving capabiljities. Moreover, even 1f so
inclined to employ such capabilities, their concern over a political
backlash from haring addational staff appears to constrain their will-
wngness to augmeﬁt their internal capabilities.

Questions of the scale of operations also affect the attractive-
ness of this approach. There would appear to be some minimum scale
of operations necessary before cities or branches of state government
would find employment of specialized S&T agents more efficient than
alternative means of receiving the same type of service (e.g., con-
sultants, information cleari#ghouses). For example, when data from
a nationally representative survey of state legislative preferences
for improvements in information systems were related to the legisla-
tors' assessment of the adequacy of the existing information systems,

a developmental continuum emerged in which preferences for speciralized
S&T agents appeared only after legislators felt that their general,
all-purpose information needs were being met22 (Table ITI-4)

Extendang this finding to the other branches of the user commu-
nities with which this report 1s concerned, i1t appears that the appeal
of an S&T agent 1s dependent on the user's general sense of satisfac~
tion with rts overall problem-solving abilitizes. There also are likely
to be différences in the characterastics of those users who are willing
to employ S&T agents when these agents are underwritten by federal pro-
grams funds and those who are willing either to initiate S&T agent
programs Lrom their own resources or who are likely to continue to sup-
port the agents after a federal seed noney program ends.

Given that a user adopts the S&T agent approach, the question
arises as to the placement of such an agent withan the user's organi-

zation. The signaficance of this question arises from the fact that
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! TABLE III-4

Developmental Continuum of State Legislature Preferences
for Scientific and Technical Informataon Mechanisms

Type of Reform

Phase (Personnel) Objectives of Reform Examples
I Centralized Delegate general liazson  Conventional Legislative Reference

Liaison task to a central staff. Service or Legislative Council
(generalists)

II Centralized Delegate general process-~ Research staff within Reference or
Processing ing to a central research Council staff.
(generalists) staff,

I11 Decentralized Develop broadly accessible "Referral offices” within state
Liaison liaison mechanisms to agencies to handle legislators'
(generalists) supplement centralized requests for information

liaison arrangements.

v Decentralized Gave committees, parties, Committee research staffs, research
Processing or individual legislators assistants for legislators, con-
(generalists) processing capability. ventional student intern programs.

Vv Centralized Develop liaison with "ex— Intralegislative scientific and
Liaison perts" on centralized technological 1nformation clearing-
{specialists) basis. house, legislature—university in-

formation clearinghouses

VI Centralized Develop centralized intra- Science advisors to legislative
Processing legislative processing leadership, screntists or en-
(specialists) capability by hiring gineers on central research staff

gpecralists to the cen—
tral staff,

VII Decentralized Supplement centralized 1li- "Access points' 1in state universities
laaison aison with specialists by to refer legislators requesting
(specialists) means of broadly access- ainformation to appropriate faculty

1ble liaison mechanisms member.
VIII Decentralized Develop specialized exper— Add scientists, engineers. etc., to
Processing tise on committee or commlttee/personal staffs, scien-
(specialists) personal staffs t1fically trained student interns.

Source Irwin Feller, Michael King, Donald C. Menzel, Robert O'Connor, and Peter
Wissel, Sources and Uses of Scientific and Technological Information in State

Legislatures (University Park, Pa.: Center for the Study of Science Policy,
1975). .
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the S&T agent 1s 1n essence a "change agent,". and as such cannot but
help disrupt existing internal patterns of communication, influence,

and authority. The tension created by the employment of S&T agents
arises wiathin each of the major user communities. At the municipal
level, the tension 1s most often found between the line agency, the
traditional locus of decision making on matters concerning the selection
of new technologres and the traditional source of techmical information,
and the executive branch of municipal govermment. There is little

doubt that many of the major urban technology transfer programs are
predicated on the assumption that line agencies are excessively tradi-
tion-bound and cannot be relied upon to search for and to adopt new
practices. This has led, as in the case of the Urban Technology System,
to the general placement of S&T agents within the mayor's or city
manager's office. Such a position gives the agent visibility and

access to the central decision maker. However, the position may

alsc serve to isolate the agent from the line agency, which 1n most

cases will end u;4;;th responsibility for implementing new, functronally-
directed practices, and indeed may tend to create adversary relation-
ships between the agent and the line agency.

Within the executive level of state government, there are likewise
potentials for conflict depending on whether the agent 1s seemn as
serving the line agency or the governor. Until recently, federal pro-
grams for state governments have tended to operate on the assumption that
there vas an equivalence between the two components of state govern—
ment., More recently, however, the "policy analysis® representives

of governors' offices have argued that such 1s not the case, and indeed .

that federal programs designed to assist state govermments have
tended to undermine the independent policymaking positions of

g0Vernors:



ITI~37

«..sclentrfic and technical expertise within line agencies
oriented around functional responsibilities, 1s not a substi-
tute for scientific resources at the gubernatorial level.
To be sure, one should not be developed at the expense

of the other. But 1in most cases the growth 1n scientific
and technical sophistication has occurred deep uvithin
operating departments, without a corresponding expansion
within central management. Partial responsibility for thas
pattern of development lies wath the federal government,
for the enormous subsidy given line departments in return
for the administration of federal programs has not been
balanced by federal investment in central management
mechanisms upon which the governor must rely to carry out
policy management responsibilities  Whatever the reasom,
governors who are beset with demands from a sometimes

1rate ecitizenry to get control of the bureaucracy find
themselves without the capacity to judge the claims of
special interest groups or to challenge the conclusions

of line agencies because they rest upon scientific or
technical arguments that are beyond their own competence,
Under ahealthy system of policy management, governors would
have access to resources that are independent of line agencles,
both because they must be equipped to assess the validity
of policies that are proposed by these agencies and because
they musi confront issues that span several agency juris-
dictions. 23

At the state legislataive level, the placement of the S&T
agent generates issues both of access by the majority and wmi-
nority parties to the services of the agent, and, within the majority
party, of access by both the leadership and the rank and file.
The underlying 1ssue 1s the same in both cases: control of infor-

mation is an element in forging political power and influence. An

organizational arrangement in which an S&T unait is responsible to the
leadership of the majority party amplies a signifacantly different
distribution of influences than an arrangment in which the unmit is
readily available to all members of all parties.

Fanally, the issue of recrurtment of S&T agents should be noted.

The above discussion implies that the skills needed for the successful
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exercise of such a role involve, at a minimum, sufficient technical
competency to be able to communicate with the scientaific and tech-
nical communities and an understanding of and sensitivity to the organi-
zational consequences of introducing change agents 1n environments

described as resistant to change.

The limited evidence to date on recruiltment is encouraging. The
legislative S&T organizations now in place in several states (e.g.,
Wisconsin, Illinoas, Pennsylvania, Minnesota) represent new career
tracks for scientasts and- engineers in the public sector. The Urban
Technology System similarly provides a new occupational slot, that of
technology agent. These positions are of too recent a vintage to
permit any firm conclusions as to their permanence or whether their
existence has induced lasting changes in the educational curriculum with-
in the universities and professional associations which foster the de-
velopment of the skills and trainming useful in these positions.

Little is known about the ability of state and local governments
to recruilt S&T personnel from the screntific and technical communities
to work on specific state or local problems. Personnel exchanges have
been facilitated through the Intergovernmental Personnel Act, and have
been arranged in other ways, such as leave arrangements for faculty
to work with state government. Governors seem to have had little
difficulty in attracting academic or industrial scientists and engineers
to serve on a volunteer basis on science advisory boards. The issue
is not so much one of adminastrative arrangements for ad hoc assignments
as it is to proviade incentives to members of the scientific and technical
communities to accept assigmnments as S&T agents within state and local

governments. For example, under a grant from the National Science
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Foundation, the Pennsylvania House of Representatives has establashed

a Legislative Office for Research Liaison éLORL), which has a core
staff of one full-time scientist and supporting persomnnel and a staff
of three faculty members on leave on a rotating basis from $ix Pennsyl-
vania universities. In its first two years of operation, LORL has

experienced little dafficulty in attracting faculty members to apply

for these positions. There is, however, little evidence on how these
experiences have contributed to the professional caveers within the
university setting of those faculty who have been involved wath LORL
It seems doubtful that the stream of applications will continue unless
this activity 1s recognized in normal university tenure, promotion,
and salary decisions, except for those individuals vho see such ser-

vice as meeting their own personal or professional goals.

Similar questions arise with the weights assigned within federal
agencies to the activities of those of their personnel who partici—
pate 1n exchange-programs with state and local governments. Again,
unless participation in these activities 1s treated on a par during
personnel reviews with the activities which such personnel would other-—
wise have been 1involved in, the intergovernmental personnel exchange

stream can be expected to dry up.

Delivery Channels

This report also considers six channels through which the four tech-
niques c¢an be delavered: federal agencies, the user agency itself, and
four intermediaries——umiversities, professional associations, consor-
tia, and networks. Descriptive information on how these channels

are employed and on the issues relating to their use 1s presented in
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Sections IV -~ VI, Of interest here are the more general issues re—
lating to decisions concerning the use of two-party or multi-party
arrangements for delivering technological ainnovations or scientific

and technological information.

The heading of user agency performer i1s used to denote those pro-
grams in which the federal government provides funding support directly
to a user, who then uses these funds to either acquire a technology

or to employ the scientific and technical personnel it deems neces—

sary to develop an internal S&T capabality. The use by states or
cities of categorical grant—in-aid or general revenue sharing funds

to acquire new technologies 1s an example of the first outcome,

the use by these user communities of federal project grant funds to
enploy technology agents, as in case of Tacoma, Washington, or to hire
screntific staff, as in the case of the New York Assembly, a1llustrates

the latter ocutcome.

The heading of federal agency performer denotes those activities in
which a federal ;;;;cy is the supplier of a technical assistance service.
These activities would include demonstiration projects, information
dissemination programs and training programs. The key element of
these programs, from the perspective of this study, 1s that they
involve direct federal-user interaction beyond the provision of federal
funds.

Although it is difficult to quantify the magnitude of the change,
it appears that direct federal user interaction in either of the two
forms considered above 1s being, 1f not displaced, then at least sup-

plemented by a process of intermediation. The basic characteristic

of this process 1s that the federal governmment provides financial
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support to an organizational entity which, in turn, provides a ser-
vice to the user communities.

Four elements appear to enhance the appeal of the intermediation
approach. (1) It has the potential for being cost-effective in that
1t faxes federal outlays to the amount of a specific grant, substitutes

lower cost state and local personnel for federal personnel in the de-

laivery of a service, and in some cases capitalizes on already existing

delivery channels. (2} The approach appears to have worked well "in
some areas. A notable example here would be the set of relationships
that exist among the Federal Highway Administration, the American
Association of State Highway and Tramsportation Officials and the High-
way Research Board. (3) It provides an economical, single point for
the translation of federally-generated information into langugage and
formats more compatible with the needs of the users. (4) It intro-
duces an organizational entity allied with the user communities into
an enviromment possibly characterized by lack of confidence or credi-
bility in federal-user relationships, or indeed one of open adversarial
relationships.

These four elements relate to issues of federal-user relationshaps
An independent push for such arrangements has come from the scientific
and technical communities, most notably from state-supported universities
and from professional engineering associatioms, such as the American
Society for Mechanical Engineering. A substantial amount of this
interest on the part of the academic and engineering communities for
greater involvement with the scientific and technical issues of state
and local govermments can be attributed to the decline in federal

funding for research and to the decline in employment for scientific
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and technically trained personmnel that occurred in the late 1960s.
The availabilaty of what appeared to a "surplus" pocl of technically
trained personnel juxtaposed against the claims that state and local
governments had needs for such skills gave the meshing of the two
satuations considerable allure.

Changes 1n attitudes and values are difficult to gauge. DMoreover,
attitudes and values of individuals or groups may change, but the

policies, rewards, and sanctions of the institutions within which these

individuals operate may mot, thus retarding the transition from changed
values to changed behavior - With these strictures in mind, 1t does
appear that there have been important changes in the attitudes of the
scientific and technical communities as to the importance of the scien-—
tific and technical needs of state and locsl governments and as to the
professional legitimacy of the work directed at these needs undertaken
by members of these communities. The change may amount only to a transi-
tion from disdain to acceptance (as compared with endorsement and en-
couragement), and may appear only in subsets within specific scientifac
and technical communities. The importance of these changes, however,
should not be overlooked, because they suggest that the emergence of
the use of intermediation as a federal policy derives not only from
considerations of effective arrangements for intergovernmental rela-
tionships but also from changes within the screntific and technical
communities.

Two general types of intermediaries are described 1n this re-
port. Farst, there are the existilng associations of state and local
governments, such as the National Governors Association, the National
Conference of State Legislatures and the International City Manage-

ment Association. Second, there are the newly created intermediaries,
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such as Public Technology Incorporated or the New England Innovation
Group. In the first case, existing organizations have taken on ex-
panded roles. Their involvement in the promotion of technological
innovations or of scientific and technical information represents part
of the general broadening and upgrading of the services they perform
for their constituents. In the second case, new organlzations have

been created to fill what are perceived to be "gaps” 1in exasting systems

for delivering technologircal innovation to a specific set of eclients.

Most of the activities of the new organizations are supported by pro-
ject grants from federal agencles.

The last 10 years has ;hown a rapid increase 1in both the number
of intermediarzies and in the number of projects conducted by both old
and new intermediartes. The combination of performers and project
activities do not permit easy categorization or evaluation In a
very important way, the variety of approaches and activities currently
under way 1s consistent with findings emerging from studies of innovation
and information dissemination processes 1n state and local governments
which have highlighted the "specific™ local interplay of factors whaich
determine whether or not a project 1s successful. From this perspective,
the array of activaities may vepresent the aggregation of a set of indepen-
dent approaches, each of which has been appropriately tailored to 1ts
local situation. A general assessment of this use of intermediaries
1s also difficult, because, as noted earlier, so lattle of the activities
currently under way have been subject to any form of evaluation. These
qualaifications aside, 1t does appear that the federal government has

placed itself in a situation where it has created a large number of
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organizations which are heavily dependent upon continued federal sup-
port for their existence without much systematic analysis of what the
total combination of activities 1s designed to accomplish or, to date,

has accomplished.
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Section IV

State Executive

Overview

The design of programs to promote the increased use of scientific
and technological knowledge by the executive branch of state govern—
ment entails the greatest degree of complexity of any of the three
levels of govermment considered in thas report. This complexity derives
from three sources: (1) the state executive branch i1s involved more
deeply in the separate elements of the intergovernmental sclence sys-
tem (e.g , R&D prioraty setting, technology transfer) than are the
other two branches and is involved with issues which are not major
concerns of the other branches (e.g , R&D funding); (2) the number
and size of the different organizations which are znvolved in the

generation and utilization of scientific and technological knowledge

is larger than for the other two branches, so that i1ssues of coordina-

tion and control, as for example, among a line agency, the budget

office, and the governor's office, become relatively more important

as elements in the implementation of successful projects; and (3)

the executive branch has a more complex history of previous efforts

to utilize scientific and technological knowledge which may now constitute

a barrier to eliciting renewed executive interest in federal programs.
Although the issues contained under the above headings extend

beyond the specifics of technology transfer programs, analysis of

their characteristics may be of value in understanding the full
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range of S&T-related activities conducted at the state executive
level and the organizational and administrative arrangements within
which these activities are conducted. Three separate activities are

described in this section: state R&D expenditures, technological

adoption and implementation, and scientific and techmical informatiom.

R&D Expenditures

From a state perspective, R&D expenditures represent an alterna-
tive to reliance on the federal govermment for new technologies. This
approach has been little used to date and i1s not likely to become im-
portant i1n the near future. However, it does represent a potential
state option if dissatisfaction with federal policies surfaces, and
as such must be considered

R&D expenditures are an insignificant portion of state expendi-
tures, amounting in the aggregate to less than one-half of 1 percent of
total state expendztures. State expenditures for research and develop-
ment totaled $235 mallion in fiscal year 1972 and 3264 million in
fiscal year 1973, the last years for which complete survey data are
available. (Data for fiscal year 1977 should be available by mi1d-1979,
as the National Science Foundation has reanstituted a survey of state
R&D expenditures.) It i1s doubtful 1f state expenditures in real dol-
lars increased after FY 1973, except probably for an increase in ex-—
penditures for energy-related subjects.

In terms of summary descriptors, state R&D expenditures can be

characterized as follows. Approximately one-half of the total state
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R&D expenditures derives from federal funds. Two states account for
approximately one-third of total state outlays (New York——23%:; Califor-
nia—13%), while 15 states account for three-fourths of the total.

These states tend heavily to be the larger, industrialized states. Ex-
penditures for health and natural resources account for 35 percent and
22 percent of state R&D expenditures. Slightly over two-thirds of total

R&D expenditures are allocated for intramural work  Universities (12%)

and other performers (20%) such as industry, nonprofit instituticns,
and local governments account for the balance. About one-third of
the state R&D effort is darected at applied research.1

The relatively minor importance of R&D expenditures within the
states is mirrored in the general lack of attention and, indeed, of an-
terest directed at producing at the state level any semblance of an
R&D budget. Studies of the R&D decision-making and expenditure process
at the state level have indicated that lattle attention is paid to R&D
as a separate budget category. Decision making concerning priorities
and performance tends to be highly decentralized, even diffuse R&D
actaivities and thus R&D management approaches are likely to be found
not only i1n a department's R&D division, 1f one exists, but in
many units. This decentralization at the division level 1s replicated
at the central administration level, where little need 1s felt to
construct state-level R&D plans or to coordinate R&D actaivities among
departments.

Feller, wrating in 1971, contended that little was known within
state governments not only of what R&D activities were being conducted

but also of the payoffs to the states of the activities being funded:
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....0tate R&D activities and the associated administrative
structures are likely to be diffused and fragmented. Where
performed or contracted for wathin a department, research
generally has only a limited role. State R&D is lakely to be
directed at marginal azmprovements of the status quo. Problem-
solving research is likely to be undertaken only in terms of
crisis situations and not to solve developang or anticipated
problems. Research 1s not viewed as a separable program
leading to 1ncreased public welfare, economic development or
more efficient government operation and control, as other
programs presumably do The fragmented nature of state R&D
is based upon organizational diffuseness and budgetary pres-—
sures which compel research adminisirators to select short-
term projects directed at marginal improvements of existing
practices.

State budget officers have indicated little interest in research

and development as a separate objective, which 1s perhaps not sur-—
prising, but also little interest in R&D as a discrete activity As mnoted
in the 1975 report of a Task Force of the National Associatron of

State Budget Officers,

The terms ‘'science, technology," and "research and development"
are not part of the budget glossary of buzzwords  Nor, while
they are mmportant to state government, should they be. These
are not i1deas the budget officers feel they should be promoting.
They are already promoting many concepts, analysis, evaluation,
effectiveness measurement, management improvement, productlvity,
and cothers. Research and technology are seen as methods to
achieve maxaimum use of these othgr concepts, and should not be
isolated for separate promotion.

Technology Transfer ‘

Technology transfer, from the perspective of state governments--
the relevant users——is a process of adoption and incorporation. Sur-—
prisingly, although techmnology transfer has been the subject of ex~

tensive conceptual and descriptive study, far less attention has been
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directed at examining the processes within state governments that lead
them to accept, modify or reject techmnologies  This section draws
upon recent studies on the adoption/diffusion/implementation process
of technological immovation in state governments. Particular emphasis
1s placed on two themes which relate directly to the design of federal
technology transfer policies: the complex set of relationships in
which federal agencies and branches of state government relate to one
another in those fields i1n which federal agencles are seeking to promote
the use of technologies, and the relationships within state government
of the various units involved in decisions to adopt new technologies.
The adoption of new technologies in state governments has been
found to generally involve a small number of career officials and
technical staff within the mission agencies. TIndeed, most federal
technology transfer programs are predicated on this agency autonomy,
as for the most part they represent a form of wvertical networking
between federal agency and state agency personnel. The extent to which
federal agencies are able to influence the rate and selection of spe-
c1fic technologies has been found to involve more than the characterzs—
tics of any given technology transfer program. Rather, state acceptance
of federal guidance is affected by a broader set of intergovernmental
relationships involving legislatively defined mandates for action, inter-
governmental assignments of jurisdictions and responsibility for spe-
cific courses of action, funding arrangements, and mobility of personnel
among levels of government. These variables are in turn greatly af-
fected by the evolution of channels of communication between federal
and state agencies, which themselves are a function of clearly defined
spheres of responsibility, and demonstrated reciprocal credibility and

usefulness.
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The findings from a 1976 study on the diffusion of innovations
in state mission agencies and the changes that appear to have occurred
since then 1l1lustrate these points. In their assessment of the

federal influence on the diffusion of technology in state haigh-
way and air pollution control departments, Feller, Menzel, and Engel

concluded that this influence was "indisputable but not all-pervasive."

Neather federal legislation nor edicts by federal agencaies -
necessarily puarantees the adoption of new technologies by
state mission-oriented agencies...the relationship is a
mutual one marked by a measure of 'give and take.' An im-
balance in this relationship does not appear to be conducave
to the transfer of technology. The contrast between the
federal ainfluence in the highway-transportation field and that
in the air pollution field 1s 1llustrative. State highway-
transportation agencles are heavily influenced by the FHWA
but, at the same time, heavily influence the FHWA. A degree
of tension exists and has the effect of crystallizing opinlons
on new technologies.

This condition does not appear to exist with regard to the
Environmental Protection Agency and the states A two-

pronged problem exists. On the one hand, the states are
walling to be influenced by the EPA, almost to the point of
submission. On the other hand, the EPA 1s prepared to influence
the state but is somewhat hesitant to do so. The consequence
for the transfer of techmology is that the states, for the

most part, tend to be cautious and conservative. The risks
associated with using new technology are sufficiently great

to discourage adoption in many cases.

These findings, in essence, contrast relationships in two fields
which differ by almost 50 years in the duration of federal-state
relationships. 1In the early 1970s, those states whose activities ante-
dated federal efforts in the air pollution field, such as California,

New Jersey, and New York, regarded themselves as the technical peers
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if not the superiors of federal officials. Relationships between the
two levels of govermment had strong adversarial overtones. Interviews
conducted in 1978 with manufacturers of air monitoring equipment indi-
cate that the milieu 1n which adoption decisions are made has changed
EPA is judged to have improved its own internal capability to evaluate
and to disseminate information on new air pollution control equlpment,
and its advice 1s held to be more favorably received by state govern—
ments than in earlier years. Indeed, the contrast made above between
the anternal coherence and intergovernmental acceptance of different
federal agencies is today made within EPA between its air quality and
water quality programs.

The differences among fields in the acceptance by state governments
of the technology transfer activities of federal agencies and the changes
in the acceptabilaty accorded to any single federal agency over time
thus rests on more than the transfer activities themselves. A neces-
sary condition for acceptance in a particular functional area appears
to be that the federal government has achieved acceptance by state and
local offacials, particularly when the federal efforts involve an ex-
pansion of its role in areas historically under the jurisdiction of sub-
national levels of government. This regquirement 1s based on more than
state or local opposition to federal inference, It reflects the state
and local view that their ability to conduct activities in a functional
area is hampered once the federal govermment tnvolves 1tself because
of the confusion and delays oftem associated with federal entry. Again,
state experience with EPA has been cited an this regard: "Staffs
with long established programs felt that the intrusion of the federal

government into thelr ongoing programs cost them about two years of
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agency time in adjusting their procedures and programs. As a result,
they were not able to move forward or to make progress.“5

Although less well documented, the relative degrees of competency
between federal and state agencies also appear to have influenced state
acceptance of federal technology transfer efforts. While a substantial
portion of the rationale for federal technology transfer efforts rests
on the assumption that federal agencies, as a result of either thear
intramural or external R&D programs, will tend to be more technologically
advanced than state mission agencies, there appears to be some meaning
to the concept of an "optimal degree of tension." Too great a gap in
the Jevels of technical competency between the federal and state
agencies increases the likelihood that the federal R&D program wall
result 1in outputs which are 1ll-suited to the needs of the user
agencies. In such a setting, 1t 1s likely that the users will not be
able to employ the technology without additional personnel and that
the techmology will not be operated clese to its potential levels of
techniczal performance. Too small a gap or a reversal of roles may
create a situation where personnel and/or organizational issues of
technical rivalry become so intrusive as to divert attention away
from specifaic technologaes.

Federal efforts to promote the use of technologies may thus require
an antecedent or complementary investment in the capabilities of the
state personnel who are to operate and maintain the technologies in
question. Training programs and seminars are a staple component of
many federal technology transfer programs. These programs, moreover,
have been found to be an important source of information for state of-
ficials. It may be, however, that these efforts do not reach deeply

enough or broadly enough into an agency to induce it to acquire a
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new technology, particularly when adoption is less a matter of the
capability of an exasting staff to comprehend the characteristics of
the technology than of the agenecy's ability to acquire the additional
staff necessary to adequately operate i1t. Thus, Hackbart and Patton
in their study of imnovation in state government processes single out
staff shortages and work overload as one of the three major impediments

to innovation.

Almost every state interviewed contended that they were
seraously understafifed, staffed with unqualified persomnel,
or both.®

In addition, salaries for technically trained personnel remain below
competitive market levels in some, if not all, states Not only do these
low salaries make 2t difficult for states to recruit the persomnel they
need to handle new, complex technologies, but some states also have
experienced high turnover rates as the junior staff use their stint
as state employees to acquire on—the~job training before moving on to
higher salaries in private i1ndustry or other levels of government
Finally, the question of the participants in the decision-making
process again surfaces. Although the degree of autonomy that state agency
off1cials have in acquiring new technologies has been found to be quite
high, 1t 1s not complete. The degree of autonomy possessed by an
agency depends, in part, on the characteristies of the technology
being considered. Moreover, the overall degree of agency autonomy may
be decreasing, particularly, as state legislatures reassert their
independent role in scrutinizing state expenditures. As for the
first point, the extent to which decision making concerning a new

technology remains the province of senlor agency officials appears
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to depend upon the cost of the technology, the extent to which 1t 1s
percelived as a replacement for existing equapment or as represent-

1ng a new system (including possibly an expansion in the scope of

state services), and what might be termed the "authority" or "track
record" of the agency or of 1ts senior personnel. There 1s little in

the way of detailed evidence on the relative or total importance of

these characteristics of the techmnology, but again, it appears that

one of the issues that must be confronted by federal agencies either

in designing agency-wide technology transfer programs or in attempting

to promote adoption of a specific technology i1s the extent to which

they can assume that deciszon making will remain within the agency.

From the federal perspective, the quandary 1s as follows To exclude the
relevant extra-agency decision makers when they are amportant 1s to run
the risk of having the transfer process hit a stone wall once the question
of the technology leaves the agency; to include them when they are not
significantly i1nvolved is to introduce potential new delays or otherwise
avoidable barrlé;;T- At present, except possibly for the "experience' of
federal agency persomnel, there 1s little 2n the way of firm guidelines

or state-specific information which a federal agency can follow in

seeking to promote the use of specific technologiles by state governments.

Scientific and Technical Information

The emergence of state executive requirements for sciemtific and
technical information as a discrete category of information needs

occurred i1n the early 1960s. This development reflected, in part, the
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replication by states of developments then under way at the federal level,
which included the designation of a presidential science advisor and

the establishment of a President's Science Advisory Councal. In part
also, it reflected the effoxrts of several states to garnmer the economic
benefits associated with research and development activities as then
1llustrated most prominently by the prosperocus haigh-technology areas
around Route 128 1in Massachusetts and Palc Alto, Calaiformaa This
association led several states to fund state sclence and engineering
foundations which were to seed those research areas which were

Judged to have high potential for stamulating economic growth,

The history of the state science advisory movement has been
described in several places, originally in Harvey Sapolsky's7 critique
of this movement and more recently in Duga's descraiption of the or-
ganizational characteristics of the science advisory mechanism.8 The
general tenor of the original ecraitique by Sapolsky was that this ap-
proach was of limited wvalue. 1In most states the science advisor to
a governor was considered to have had largely symbolic value, denoting
the governor's progressivity and willingness to listen to the advaice
of scientific and technical communities. However, in the day-to-day
formulation of policy, the science advisor or advisory group had little
impact on policy. When clearly delineated scientific issues came to
the political forefront, the governor was more apt to turn to trusted
advisors or to other members of the scientaific and technical community
than to the individuals on his official board. The efforts by states
to stimulate their economies through technologies was samilarly held
to be an "uncertain path" to economic growth.

The recent efforts by the state executive branch, as reflected in

activities undertaken under the State Science and Engineering Act,



Iv-12

to articulate its need for scientific and technical informatien have

showvm a greater awareness than that which was exhibited in the earlaier

efforts to link technical information, or perhaps more accurately,

technical sources, to the poliecy process. The questions of magnitude
of the needs of the executive branch for scientific and technical in-
formation and whether these needs have increased over the years re-
main unresolved Certainly, there are widespread statements of tﬂe
increasing complexity of American society, as well as an increased
awareness of the need for public decision makers to consider second-
order consequences, externalities, and delaved impacts. Xt 1s daffi-
cult, however, to obtain a meaningful measure of these trends and

of their consequent impact on the elements that enter into state
policymaking. The number or perceniage of bills antroduced anto the
state arena which have a scientific and technical component depends
on the operational definition attached to science and technology and
the extent to which defainitions are compatible with the way in which
the state official defines the issue.

For present purposes, precise estimates of the magnitude of the
executive's needs for S&T information are not needed. The more 1mportant
aspects of these considerations are, (1) that there 1s a need for infor-
mation, (2) that the information i1s lakely to be needed on 1ssues not
already present on the state's policy agenda, so that when the need
arises it 1s likely to be in those areas in which the state does not
have in-house capability to which 1t can readily turn, and (3) that the
information be accessible and comprehensible to the policymaker. In
most cases, this means that the technical Mmaterial be translated from

the finer technical aspects of the issue to discussions of the benefits
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and costs of alternative courses of action that the executive might
propose to take and the distributional impact of these actions. This
approach to the use of scientific and technical information is in
keeping with the way the executive branch defines and confronts i1ssues;
it is not necessarily compatible with the view of the scientific and
technical community as to how their information should be sought or

utilized.

Moreover, there i1s a continuing debate on the placement of in-
formation within the executive branch. From one perspective, it 1s
most desirable to provide the information directly to the chief
decision maker, namely, the governor. However, it 1s not readily ap-
parent either that the governor has the time to listen or to work
through the technical aspects of controversy himself or that the
range of i1ssues which entail scientific and technical components are
necessarily decided by the top executive alone. Finally, there 1s a
problem of developing a system of information which can be viable over
the term of a governor and possibly survive the transition from one
governor to another. There are trade-offs here between impact and
permanence. A consensus, at least among those who are responsible for
shaping state executive policy, seems to emerge about two, not neces—
sarily comsistent, conclusions. (1) Establashment of S&T information
systems within the state executive branch may be more effective and
advisable 1f they are organized as part of an ongoing policy apparatus,
and not, as in the past, as part of the science advisor or science ad-
visory approach. (2) The organization and placement of scientific and
technical znformation in the executive branch will vary from state

to state, with the "best" solution depending heavily on local
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institutional arrangements and the style of the particular governor
being considered.

There 1s the further issue, noted earlier, that the state execu-
tive branch consists not only of the governor buf also of the execu-
tive agencies. Indeed, the Helminski and Muchmore statement cited
earlier suggests that the tendency for federal agencies to relate to
their counterparts at the state level, at least 1in the eyes of those who
work for the governor, has created an imbalance between the technical compe-
tency of the line agencies and that of the governor's office. This
has created two problems* (1) the policies of the governor and those
preferred by agency officials may not be consistent, (2) the informa-
tion provided through this vertical network tends to be functicmnally
organized as to the way 1issues become defined, whereas the governor
may see his role as requiring a course-cutting perspective where he
must balance the claims and objectives of competing functional agencies
within his administration and between the governor's office as such and

the line agencies.

The importance of these strains depends upon the polxtical situa-
tion within any given state and the likely mix of 1ssues, so that
little an the way of specific prescriptions for the design of federal
technology transfer programs is possible. This issue, however, of the
placement of information wathin the executive branch can create
serious problems for federal agencies. To the extent that governors
rely upon in~house officials for advice on policy issues, the arrange-
ment of federal agency efforts to channel technolegy and scientific

information to state agencies provides a plausible and efficient
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means for effecting an intergovernmental transfer of knowledge.

Where, however, intrastate relationships are not good, the federal
agencies wmay find themselves in a position of being viewed, at

least by the governor, as a source of information to his policy ad-
versaries within his own borders. Although cause-and-effect relations
cannot be clearly determined because of the absence of systematic
studies of how govermors obtain information, it would appear, however,
that the recent upgrading of the National Governor's Association and
its regional counterparts representsaneffort, at least on the part
of some governors, to develop a staff capability on technical issues
which i1s more clearly directed to the governor per se than to the state
executive branch. Thus, for example, NGA's current energy project

not only f£ills the gap that existed in the absence of state energy
offices, but also more clearly provides a perspective, involving such
issues as powers, authorities, and responsibilities under alternative

state approaches, which governors may feel 1s absent from the energy

plans of federal or state misslon agenciles

Specific Approaches

Table IV-1 classifies some representative projects undertaken
to promote the transfer of scientific and technological knowledge to
the state executive branch. These projects represent discrete efforts
at promoting such transfer, and, as such, are in addition to ongoing
federal agency technology transfer and anformation dissemination

activities.

—-<



Classification of Project Approaches:

TABLE TV-1

State Executilves

Channel

Technique

Intermediaries

State Agency

University

Professional
Organization

Network

Consortia

Mechanism

Delivery

S&T Agent/Advisory
Council

Center for Science
Policy and De-
velopment (Hawaii)

Michigan Executive
Science Advisory
Project: Phase

IT

Information System

National Gover-
nors’ Association
Project

National Gover-
nors' Conference:
Governors' Energy
Project

Coalition of North-
eastern Governors
{Conn., Mass., New
Jersey, New York,
Pa , Rhode Island)

Technology Transfer

Council for State
Governments Inno-
vations Transfer
Project

Pacific Northeast
Innovation Group

Experaimental Feder:
State Technology
Transfer Mechanism
{(Louisiana and
Mississippi)

Need Pull

Midwestern Gover-
nors' Conference
Project

.
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Technology Transfer

The Innovations Transfer Project: Council for State Govermments

The Innovations Transfer Project conducted by the Council for
State Govermments under a National Science Foundation Brant repre-—
sents a major effort at fostering the spread of innovation among state
govermments. The objective of the project is the i1dentification,
synthesis, and institutionalaization of state-level innovation. The
project 15 based on the premise that there have been a variety of inno-
vations developed in recent years at the state level, but that the dif-
fusion of these innovations has been retarded by the lack of a mechanism
which would permit state officials to share information on project suc-
cess and failures. In short, the abality of state officials to repli-—
cate successful innovations is constrained by their inabilaty to validate
the consequences of adopting an 1nnovation, the lack of resources in
innovative jurisdictions to package and share information, and the
lack of a mechanism to promote the replication of successful innova-
tioms.

The Innovations Transfer Project began in 1975, By 1977 the pro-
ject staff had reviewed a list of more than one hundred innovations.
From this ainatial list, the project staff selected 22 innovations the
firsit year, 30 the second year, and 30 the third year of operation to
be reviewed by a state government advisory panel. Based on this review,
a list of 28 projects was selected for in-depth study. Field research
was conducted to provide greater detail about the development, operation,
and institutilonalization of each innovation and to provide formal

. validation of the research results.
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The resulting "case histories' of specific inmnovations have been
distributed via four channels: (1) a list of 370 officials assembled
by the Council of State Governments who automatically receive all CSG
publications, (2) a notice or flier which has been mailed to between
8,500 and 10,000 state officials inviting the vecipients to request
a copy of the report, (3) CSG advertisements i1n selected publications,
(&) notice of the availabality of the reports in CSG publications and
at CSG meetings

Limited follow-up studies have been undertaken on selected projects
such as health cost containment and technical services programs.

A consistent fanding of the follow-up studies has been that most
innovations must be modified to a greater or lesser degree before
they can be adopted in another jurisdiction. The modification pro-
cess complicates the problem of ascertaining the oraigin of a trans-
ferred program and of adentifying leader-follower patterns.

Most of the innovations evaluated by this project have related to
management and information systems and to specific types of legisla-
tion. Among the innovations examined were (1) New York's revised proce-
dures for administering state utility regulation, (2) Pennsylvania and
New York's experiments in domestic agricultural marketing, (3) Florada's
use of volunteers; and (4) California's demonstration project on health
manpower licensing. To date, few of the 28 innovations selected for

in-depth study correspond to hardware technology.
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An Experaimental Federal-State Techmology Transfer Mechanism in
Louisiana and Mississippa

This project, funded by the National Science Foundation, "explored
the feasibility of a joint federal-state venture to adapt and apply
federal research and technology at the state level." A Technology
Applications Consortium, consisting of the Mississappi Office of
Science and Technology, the Louvisiana Technology Transfer Office,
nonprofit organizations, universities, and NASA's National Space
Technology Laboratories, attempted to match identified state needs with
available federal technology service facilities  The distinguishing
characteristic of the Loulsiana/Mississippl mechanism has been the formal
instatutional structure of the Consortium. The Consortium, which has
been developed along network principles and which is based on a strong
federal technology center (the National Space Technology Laboratories),
is intended to 1ncrease technology transfer; it 1is not intended to
replace any existing federal-state agency interaction.

The praimary objectives of the project are (1) adaptation and appli-
cation of federal technology to state uses, (2) provision of a signifi-
cant user market for federal technology applications, (3) supply of
factual evidence of the capabilities and limitations of the model being
tested in this project, and (4) determination of the replication
potential of this model to other political, regional, and institutional

environments.
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The Consortium operates at three levels: policy, management,
and technical applicatzons. A Jount Polacy Council provides guidance

to the Technical Assistance 0ffice. The Council also attempts:

(1) to integrate the activities and functions of the Technical
Assistance Office with other federal and state applications efforts,
(2) to define the state role in technology transfer, and (3) to develop
alternative strategies for the continuation of the Technical Assistance
Office.

The Management Board is authorized to implement the policies and
directives of the Joint Policy Council, The Board 1s also responsible
for contacting selected federal agencies, programs, and facilities
and state agencies that have been 1dentified as potential markets.

The management board determines the responsibility, financial
obligations, and authority of the many public and private parties
involved 1n various projects, as well as the lines of communicatzion
among the parties.

The Technical Applications Staff stationed at the National Space
Technology Laboratories is charged with identifying opportunities for
better utilization of federal technology in state agencies and with
developing an efficrent mechanism for transferring appropriate technology.
The staff also helps to 1dentify state agency needs and to andex
existing knowledge, equipment, methodology, and services that are available

from federal agencies.
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S&T Information

National Governors' Conference- The Governors' Energy Project

The objectives of this project are to establish and test mechanisms
which will assist states in establishing policies, strategies, and pro-
grams in the energy field. Project activities anclude. (1) develop-
ment and implementation of an information retrieval and exchange pro-
gram for state-sponsored research, (2) preparation of written critiques
of proposed state studies, (3) development of state policies for data
coordination and the design of economic models, and (4) assistance to
states 1n reorganizing their energy management systems. In support of
the above actaivities, studies have been undertaken in selected areas
of energy comservation. In addition, the project staff nas (1) con-
ducted regional braiefings for new energy officials, (2) analyzed legis-
lative constraints on the development of state energy policies and
programs, (3) facilitated the development of federal/state policy in
the energy area, (4) investigated the feasibility of regional centeés
to assist 1n resolving power plant siting issues, (5) assisted in the
development of analytacal tools to assess the ampacts of continental

shelf exploration, and (6) helped devise solutions to policy questiomns

facing public service commissions.

National Governors' Association Policy Research Project

The National Governors' Assoeration Project is an example of a
science and technology anformation system that focuses on the infor-—

mational needs of govermors. During the first phase of the project, which
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began in 1978, substantive areas will be i1dentified in which the governors
and their staffs perceive the need for policy research and a state/
federal research agenda will be formulated. The second phase of the
project will analyze specific decision-making techniques and policy-
making processes that have been i1dentified as important to state
executives. The project will also identify, categorize, analyze and
assess the utility of decision-making techniques that are currently

used in state legislatures for possible application to the state

executive branch.

Coalition cf Northeastern Governors (Connecticut, Massachusetts, New
Jersey, Newu York, Pemnsylvania, and Rhode Island)

The Coalition of Northeastern Governors (CONEG), formed in 1975, i1s
an effort to develop a core of experts, ideas, and resources that can be
tapped to address issues of interstate importance through regional
mechanisms. The CONEG Policy Research Center was established in 1977
to provide the governors with ongoing staff analyses that fully and con-
sistently reviewed regional concerns. Initial funding of the Center came
from multaiple sources: state contributions, private foundations, and
federal agencies, such as the Economic Development Administration
To date, staff efforts have been concentrated on four major groups of
1ssues: energy problems and energy conservation, regional economic
development, analysis of patterns of defense expenditures, and an
examination of the impact of welfare reforms in the region.

Specific objectives of CONEG include the following: (1) adenti—
fyang priority issues, (2) developing institutional links among mem-—

ber states for sharing and coordinating the use of 8&T information
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in solving regional problems, (3) developing relationships with other

regional organizations for sharing S&T information related to regional
development, (4) translating S&T research results and recommendations

into viable policy options for gubernatorial actiom.

The rationale behind the regional approach developed by CONEG is that
the governor's offices in the member states could not sangly marshall
sufficient resources to facilitate the development, preparation, and
transmission of comprehensive reports delineating policy options for
gubernatorial actzon. Specifically, CONEG experience during its first
year of operation suggested that there was a need for a distinct center
from which professional staff, working 1n cooperation with the seven
governors' staffs, could direct the CONEG research program.

CONEG began to convene staff resources in 1977 by assisting in
preparations for the Northeast Regional Studies Association meeting in
Philadelphia  The purpose of the Northeast Regional Studies Associa-
tion is to render public service to the region through a coordinator
and to exchange S&T information among private and state universities.

To date, CONEG has served mainly as a professional network perform-
ing an lnformation transfer function. Im the future CONEG's plans call
for 1t to become 1nvolved in the innovation transfer function. Specifie-
ally, the Center will: (1) ident:ify innovative programs with S&T elements
which are relevant for regional sharing purposes and which are related to
one of the governors' priority issue areas, (2) obtain full information
from the innovating state on each innovation, and (3) synthesize the
information and organize 1t for transmission to other states both wathan

and outside the region. -
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Midwestern Governors' Conference Project

The objective of the Midwestern Governors' Conference project
was to improve the use of available and appropriate S&T resources
{1.e., universities, private sector, Ffederal laboratories, etc.)

in needs assessment and problem resolution. Specific objectarves

included the development of a preliminary list of issues perceived by

the governors to be of "

regronal" significance, development of a
list of researchable issues, and the commissioning of 1ssue or op-—
tion papers on high priority, regional economic growth and/or main-
tenance 1ssues such as design efficiency, productivity, and capital
formataion.

Initially, 42 specific issues were identafied by an ad hoc ad-
visory group composed of governors' aizdes, appropriate sclence advisory
groups, and representatives of the private sector. Brief papers were
prepared for each issue, outlining the problem, identifying resource
people, and suggesting alternatives for action. These papers were then
reviewed by the Midwestern Governors' Conference Advisory Committee.
Three 1issues have been selected for further study——(1l) energy utilaty
rates, (2) the problems of rail branch lines, and (3) staie optioms

for assaisting family farms.

S&T Agent

The Center for Science Policy and Development (Hawazi)

In Hawaiz, a science and technology center has been formally

anstitutionalized within the state govermment. The Center, housed in
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the Hawaii Department of Planning and Economic Development, uses the
Governor's Science Advisor/Governoxr's Science Advisory Council apparatus
as its mode of operataion.

The Center 1s the recipient of a grant from the National Science
Foundatien to study science and technology policy options in the state
of Hawaii. The project is oriented toward the decision-making process,
specifrcally, the definition and analysis of institutional roles in the
scientific decasion-making process. Particular effort has been directed
to the resolutiom of conflict between state objectives, agencies, and
interest groups.

The technical staff of the Center draws upon the resources of the
unirversities and private industry in Hawaii in support of 1ts work.

Both short and long-range projects have been undertaken. One of the
specifie actaivities of the Center, for example, has been coordination
of the aquaculture programs operated by different state agencies in
Hawal: and the development of the statewide aquaculture plan (which

ancluded preparation of economic studies and site surveys).

Michigan Executive Science Advisory Project

The prancipal objective of this phase of the project i1s the con-
tinued development, implementation and refinement of a mechanism for
insuring input of S&T resources to the state policy management process.
A second objective 1s to assess the potential for a more broadly-based
Governor's Science Advisory Council. The Science Advisor, who also
serves as the Executive Director of the Advaisory Council, is partially
institutionalized within state government in a position at the cabinet

level of policymaking. The Science Advisor, untll recently a senior
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faculty member on released tame from a stabte university, participates
wath other cabinet-level personnel in developing a framework for con-
sideration of basic policy issues and in identafying new approaches
for dealing with those issues.

The access to haigh level officials and current issues provided by
the Science Advisor's partial institutionalization within state govern-—
ments provades him with the opportunity to gain the cooperation of the
central decisron-making body of state government  Moreover, the Science
Advisor's maintenance of a formal relationship with the university

system enables him to direct the resources of the universities to those

aspects of research and policymaking which are likely to elicit the
greatest return. The existence of a formal advisory couq;ll provides
an opportunity for other council members to contribute their own re-
sources and those of thear supporting instaitutions to further the
objectives of the project. In short, the program in Machigan poten-
tially contains the best features of the secience advisor/advisory

council mode of operation as 1t has been developed in other states.
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Section V

State Legislatures

Introduction

Federal programs to transfer technology and scientific and techno-
logical information to state governments must be based upon an awareness
and understanding of the resurgent role of the legislative branch of

state govermment. Two dissimilar sources, U 5. News and World Repoxrt

and the Council of State Governments, have described this resurgence

as follows:

Once ridiculed as a 'do nothing' and 'sometimes governments,'

state legislatures are quietly being transformed to the
point of upstaging Congress in tackling tough issues of the
day.

% A %

The development of legaslative strength and i1ndependence
and the improvement of state legislatures evident during
the past 20 years continued in 1976-77. A major aspect
of current legislative development is the heightened in-
terest and capability for reviewing and analyzing the ac-
tivities of government and overseeing the performance

of the executive branch in program administration

... {the) development of legislative independence and equality
with the executive branch has greatly contributed to the
growth of legaslative oversight activities. . (The) reali-
zation by state legislatures of their need to influence
state~federal relationships and the programs and polictres

of Congress and the national administration has led to
increased legislative scrutiny of the operation and im-

pact of federal programs within the states. In particular,
the effect of federal grants on state programs and pri-
oritres has become the subject of legislative attention

The involvement of state legislatures in activities and issues

relating to the utilazation of S&T knowledge, particularly as these
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relate to federal programs, i1s of relatively recent origin. State
legislatures, for example, were rarely included in the set of "relevant”
actors in many of the initial efforts in the early 1960s to improve
linkages between state and local govermments and the scientific and
technical communities. The entry of this branch of state govermment
inte the intergovernmental science arena has been seen on occasion as
more of an intrusion in federal-state relatiomships than as a necessary
or desirable expansion in the defznition of the relevant user communities.
However, whatever the degree of warmth with which they‘have been 1in-
cluded in the ambit of federal-state S&T knowledge utilization programs,
there is lattle question that state legislatures have asserted the
right to be i1nvolved in such programs. Moreover there is a growing,

1f not necessarily widespread, recognition on the part of federal
agencies that the effectiveness of thear state-oriented programs must
take the legislative branch into account.

State legaslatures have emerged as darect users of federal S&T
knowledge transfer programs. TFew developments have been as signifi-
cant among the changes occurring in state legislatures as the in-
creased scientific and technical complexity of i1ssues which legis-
latures must treat and the recognition by many legislators that
new and different types of information (and information sources) are
needed within the legislative setting to make more i1nformed decisions
on these issues. In this respect, the increased independence and
assertiveness of state legaslatures have led legislators to be more
conscious of the quality of their own decision-making capabilities
and thus more receptive to 'technical®™ as distinct from "polaitical"

informataion.
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Several general observations are in order before considering the
characteristics and outcomes of federal S&T programs directed at state
legislatures. As indicated in Table II-1, the prinmcipal stake of
state legislatures in the technology-transfer R&D utalization system is
in access to scientific and technical informatzon. With the possible

exception of computerized information and management systems, legisla—

tures themselves are not the end users or intended targets of tech-
nology transfer programs. Their ainvolvement in technology transfer
activities occurs primarily through thear powers of appropriation, spe-
cifically 1n those instances when thef are called upon to appropriate
matching funds or to support technology transfer projects initiated be-
tween a federal agency and a state mission agency. (It should be noted
that although technology transfer in a narrow sense 1s a secondary
consideration of the involvement of state legislatures in scientific and
technical questions, it is their ability to influence the life of
project activities at the agency levels whichhas made it increasingly
necessary for federal agencies to involve legislatures in 3uch projects.
In this report, the endeavors by federal agencies to involve legisla-—
tors i1n the activities surrounding a technology transfer project re-
present an effort on the part of these agencies to build a "coalaition"
within the user community which will support the project after the federal
program has expaired.)

Analysis of the extent to which state legislatures have to treat
scientific and technologically complex issues has led to three major
findings. First, the percentage of bills introduced ainto a state legisla-
ture which contain a discernible scientific and technical component

was estimated as beang in the 17-20 percent range in the first study



V-4

undertaken on this topic in 19723 More recent estimates generated as
part of the efforts in several state legislatures under the State

Science Engineering and Technology Program have clustered about this

range. Although these estimates tend to be judgmental, often reflecting
the definition of what constitutes science and techmology employed by
the research team, they do serve to indicate the number, share, and
range of S&T-~related issues and, thus, the potential demand within a
legislature for improved access to scientific and technical information.

Second, a substantial portion of the scientific and technically
complex agendas which state legislatures must now confront has been
created ?y the passage of federal legislataon which has required the
States to enact 1mplementating legislation. Table V-1, contains a
l1st prepared by the National Conference of State Legislatures of

examples of such legislation.

Third, state legislatures are concerned with policy issues—-energy,
enviromment, health--not with sclence and technology issues as such.
Concepts such as technology transfer, research utalization, R&D agendas,
and the issues surrounding the design of programs related to these con-

cepts which are the lingua franca of federal agencies and the scien-

tific and technology communities have little currency within the state
legislative agenda, This perspective has wost succinctly been stated

in the title of a paper by Rosenthal, "Energy-Schmenergy: The Problem

is Putting Information to W’ork."4 This perspective has been analyzed
more formally by Feller and his colleagues in a study of the processes by

which state legislators search for scientific and technical informatiom.



TABLE V-1

Federal Laws Delegating
Implementation Responsibilities to the States

Federal Goal Mine Safety Act
Amendments of 1965

National Traffic and Motor
Vehicle Safety Act of 1966

Highway Safety Act of 1966

Federal Metal and Nonmetallace
Mine Safety Act

Natural Gas Paipeline Safety
Act of 1968

Radiation Control for Health
and Safety Act of 1969

Federal Railroad Safety Act of
1970

Occupational Safety and Health
Act of 1970

Energy Policy and Conservation
Act (EPCA)

Energy Conservation and Produckion
Act (ECPA)

Coastal Zone Management Act
of 1972

Rescurce Conservation and Recovery
Act

National Mass Transportation
Assistance Act

Omnibus Crime Control and Safe
Streets Act of 1968

Lead Based Paint Poisoning Preven-
tion Amendmenis

Clean Air Act Amendments of 1970

Federal Environment Pesticide
Control Act of 1972

Noise Control Act of 1972

Federal Water Pollution Control Act
Amendments of 1972

Maraine Mammal Protection Act of
1972

Safe Drinking Water Act of 1974

Marine Protection Research and
Sanctuaries Act of 1972

Emergency Highway Energy Conser-
vation Act

Title XIX of Sccial Security Ack
{Medicaxrd)

National Health Planning and Re-
sources Development Act

Health Maintenance Oxganization
Act of 1973

Emergency Medical Sexrvice System
Act of 1973

Juvenile Justice and Delinquency
Prevention Act of 1974

Source:

Natronal Conference of State Legislatures.
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It 1s clear that the state legislative agenda 1s not directly
attuned to screntific and technological outlooks... (There
1s) substantial dissatisfaction with the current quality of
substantave information concerning issues. Legislators
simply want to know more about how proposed legislation on a
wide variety of issues will actually affect their states;
they see a need for information of all kinds, not just the
S&T variety....

Legislators not only want more information; they want more
"objective information..."

To the extent that law makers have scientific or technological
information in mind...many expressed a profoundly ambivalent
position. They desire access to scientific or technological
expertise, but unfortunately, in their eyes, it must ultimately
come from experts. Although they seek information, many
legislators expressed considerable doubt that the "experts'

are truly objective.... (Legislators) are wary of the intro-
duction of normative judgments into an incomprehensive (to

them) presentation of the technical complexities of controversial
issues. Many believe that when the expert testimony 1s completed,
they will be no better off than before 1f the experts are trying
to give them unequivocally "correct”" ansvers. The lawmakers

must still_take public stands in an environment of contending
positions.

Taken together, the import of these findings, for purposes of

this study, 1s that although state legislatures have come to recognize

their need for types of information which extend beyond their tradi-
tional lines of activity, they have reservations concerning both the
"neutrality" of information provided by the federal government,
which 1n several areas 1s seen as the cause of their having to legisiate
on controversial topics, and the "objectivity" of the scientific
and technical communities to whom they have and are being encouraged
te turn and to trust for the information they require

Finally, permeating any discussion of an assessment of what federal
strategies have worked or are likely to work for state legislatures,
must be the recognition of the great variations that exist among
the states in the institutional environments within which the

legislatures operate. These differences areso obvious that there is



a real danger in taking them for granted. The range between the
"part-time citizen" and the "full-time, professional career legislator"
is enormous. The differences between the biennial compensation received by
legislators in New Hampshire and Rhode Island, $200 and $600 respec—
tavely, and legislators in California and New York, $60,569 and $47,000,
symbolize the disparities which exist 1n all aspects of legislative
performance. Perhaps the single most important difference for thas
study is the difference in the staff support system. The range 1s

from a small number of individuals, usually comprising a central re-—
gsearch staff whose primary function is bill draftang and budget pre-
paration and whose training tends to be in the fields of law, public
administration, and accounting, to full-time committee staffs for

both the majority and minority parties, augmented by large centralized
staffs consisting of specialists in several disciplinary or functional
areas.

In seeking to either directly relate to state legislatures or to
provide assistance to them through the support of intermediaries, federal
agencies are thus confronted with an institutional environment in which
some of the potential users may lack the most rudimentary capability to
benefit from the federal program (e.g., successfully complete an applica-
tion to receive a federal entitlement grant, absorb the contents of a
"tech brief"), whale other users regard themselves as possessing a staff
at least as technically competent as that of the federal agency or as
having their own close ties with scientafic and technical communities
that may be different from those which the federal agency 1s seeking

to promote.



Funding Techniques

Federal grants have been a widely used technique either to foster
specific activities on the part of state and local governments or to
improve their general govermmental capabilities. Until relatively re-
cently, however, this instrument has not been used to assist state
legiglatures. Three praincipal issues affected their use  Fairst, there
were some questions as to whether state legislatures were eligible re-
cipients of federal grants  This interpretation tended to treat the
executive branch of state governments as equivalent to all of state govern-
ment, ignoring the independent constitutional roles assigned to legisla-
tures. The matter of grant eligibility was seemingly addressed and re-
solved in a 1969 "Memorandum to Heads of Executive Agencies" issued by

the then Bureau of the Budget. This memorandum stated that. (a) state

legislatures and state legislative agencies vere eligible to apply for
federal grants—in-aid unless a federal statute specifically excluded
their eligibility, and (b) applacations from state legislatures or
legislative agencles were to be considered on their merits, as against
other competing applications, in the making of awards. Second, the
omission of state legislatures was mainly another consequence of the
vertical relationships which had come to dominate intergovernmental
relations. Mission agencies 1n the federal government tended to relate
to their functional counterparts in state govermments. Thus, federal
agencles responsible for transportation, housing, envirommental pro-—
tection could be expected to channel grant-in-aid funds made available
by federal legislation to their counterpart agencles in state govern-—
ment, with little attention paid to the needs or claims of state legis-—

lators for a technical competency which was to some degree comparable



to that supported an the mission agencies. Third, although state
legislatures may have been nominally eligible for federal grants, they
often lacked the requisites of grantsmanship to obtain them. State
legislatures were not informed (or did mot seek) information about the
avallability of federal funds. TFurthermore, they often were not able
to resolve the internal management question of who the applicant would
be. They frequently lacked the staff resources and expertise to pre-
pare proposals which would meet panel review criteria, especially af
funds were to be awarded on a competitive basis. In general, they
themselves did not aggressively assert their claims of eligability.
Finally, with specific regard to technology transfer, state legisla-
tures have not been found to be directly involved 1in the selection of

technologies by mission agencies
Both the situation with respect to federal grants to state legis-
latures and the specification of grants related to the federal program

objective of fostering the use of technology has changed, State legis-—

latures are clearly elagible to receive federal grants—-in aid  Ac-
cording to a 1976 survey conducted by the National Conference of

State Legislatures, 17 state legislatures received 38 grants from
federal agencies in the period of 1971-1974, The principal source of
these grants was the Law Enforcement Assistance Adminaistration, which
awarded 19 grants to ten legislatures, mainly for criminal code revision.
A more recent but not directly comparable survey conducted in 1977

by the New York State Assembly Ways and Means Committee indicated that

17 state legislatures received direct grants in the period 1959-1977
{Table V-2), while an overlapping set of 13 legislatures received in- '

direct grants-in-aaid (Table V-3).



TABLE V-2

DIRECT FEDERAL GRANTS-IN-AID RECEIVED BY STATE LEGISLATURES
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FEDERAL
GRANT APPLICANT TOPIC AMOUNT AGENCY DATE
ARIZONA
Legisfative Counci Human Resources 2285 0600 HEW -
CALIFORNIA
Assernbly RAules Comrmttee bDevelopment of Combustion Steam 495,448 Dept of Trans 1969
Engines for Busses
Assembiy Rules Comrnlttes Maintenance of Steam Engines and Demaoan 633 041 Dept of Trans Continued
stratyon of Improved Technology
State Assembly State and Local Inter Govt Science Policy 73,000 NSF 1970-73
Program
Analysis of Calhifornia s Job Agent System 106 500 Dept of Labor 1970
Manpower Admin
State Assembly Legisiature Pfanntng Grant for Sabbatical Program 5000 NSF 1975
HUD Program Goals 180 000 HUD Between
1974-77
Energy Supply & Forecasts 65 000 Fed Energy Between
Admnstration 1974-77
Devetopment of Energy Legisiation 40,000 Fed Energy Bewween
Admtnistrauon 1974-77
Information interchange between 5,000 NSF Between
State & Business 1974 77
ILLINOIS
Legislative Counci] Defray Costs of Science Advisar’s Salary 14,667 NSF -—
While on Loan from NSF
Training 2,000 Civil Serviee 1974
KANSAS
Leaislative Councyl Public Health Resource Study 27,000 HEW 1967
KENTUCKY
Legislative Research Commission Environmental & Economic 25,200 NSF 1973
Development Pohey
LOUISTANA
Joint Legistative Committee on Development of Environmental Management 271 222 EPA -—_—
Environmental Quahty Systemns
Joint Legisiative Commutiee on Regional Land & Water Management USsS Army Corps 1974
Environmental Quality Programs of Engineers
MASSACHUSETTS Developing Science & Technology 117,000 NSF 1975
MINNESOTA Science & Technology 41,500 NSF 1977
MONTANA
Legisiative Councsl Legistative Improvemnent 30,000 HUD 1971
NEBRASKA
Legislative Counc} Office of Public Council (Ombudsman) 65 047 EDA -—
FRevision of State < Statutes o Elrminate 3,000 IPA 1976 77
Dhserimination
NEW YORK
State Senate Energy Lemislation in the Northeast 33,700 NSF 1974
Assembly Speaker Saentific Staff Support 124,200 NSF 1972
State Senate Regional Energy Staffing Prablems 69 600 NSF 19756
State Sanate Regional Energy Staffing Problermns 10 000 Federal Power 1975
Commuission
State Senate Balanced Growth Conference 42,000 EDA, EPA 1975
NORTH DAKOTA
Leagistative Council Regional Environmentaj Assessment Program 15 000 EPA 1975-77
Reglonal Environmental Assessment Program 60 785 EDA 1975-77
Fort Unlon Coal Conference 153,800 NSF 1975
OKLAHOMA
t.egislative Councll Rehabilitatlon for Disabled 17 836 HEW 1959
Emphasis on Mentally 11} 32 458 HEW 1861 63
Rosearch on Lemsiative & Admin Alternatives 14 000 HUD 1976 77
Appropriation of Federal Funds by State 3,337 HUD 1977
Leglslatures
OREGON
Advisory Committee State Land Riparlan Rights 20 000 Dept of Intarfor —
Board
Joint Imerlm Committae on the Stte Highway Safety 69,100 Dopt of Trans —
Judictary
Study of the Financing of Etementary & 183 886 S Qfflca of 1974 On
Secondary Education Education
PENNSYLVANIA Use of Resources of Six State Supportod 78,000 NSF 1976
Untversities
SOUTH CAROLINA Selence Intern 10,000 NSF 1977
WISCONSIN Sclence Intern Program 22,000 NSF 1975

Source: 'Federal Grants to State Legislatures," New York State Assembly,
The Ways and Means Report, July-August 1977, 4.



TABLE V-3

V11

INDIRECT FEDERAL GRANTS-IN-AID RECEIVED BY STATE LEGISLATURES

FEDERAL
STATES TOPIC AMOUNT AGENCY RESULT DATE
ALABAMA Technical Assistance Prog 248 210 36 NSF Granted to Auburn University 1973 77
ARIZONA Crimina! Law Revision 381,000 LEAA Grant may have been passed 1972-7%
through a state agency*
iDAHO Criminal Law 8,750 LEAA Funded to State Agency 1970
ILLINCIS Swdy Plan for the Aged 39900 HEW $10,000 funded through 1970
{ntergovernmental Cooperation
Commussioner, remainder by
State Agency
Local Zoning Probiems 7,400 HUD (701} Funded 3s part of lilnois State -
Planning Agency Work Program
Science intern 7,200 NEF Funded to Sangamon University 1874
KANSAS Pubtic Health 94,527 HUD Funded to Economic 1967
Development
Education Master 25,013 HEW Funded to State Education 197
Committee
Education Planning 107 642 HEW 1975-1977 Grants given to 1975-77
Kansas Legisiative Education
Planning Comnuttee {designated
by the governor as 1202 Post-
secondary Education Planning
Commusston)
Review of School District Equal- 15,000 NIE through Grant qiven 10 Kansas Legis- 1978
1zation Act NCsL {ative Education Plannirg
- Commuttee
MINNESOTA Comprehensive Review of Voca 40,000 HEW Funded to Education Dwvision
tional Rehabilitation of Vocauonal Rehabilitstion
Plannung Assistance Programs for 35,000 HUD Funded to State Planning
Urban Indians
Vocational Education 10,000 HEW Funded to State Deparument
of Education
NORTH DAKOTA Study of Crimunal Justica 32,000 LEAA Legistative Council* 1975-76
Study of Correcuons & Penclogy 49,898 LEAA Lemslative Councii® 1977-78
Systems
OKLAHOMA Planning Analysis & Development 34,000 HUD Awarded to Office of Research
of a State Management Structure & Pubhic Service — University
for Planning of Oktahoma
Revision and Codification of 20,000 HUD Funded to Industrial Develop- 1969
Planning Laws ment & Park Dept
PENNSYLVANIA Research & Technology 100,000 NSF Funded through Penn State U 1973-75
SOUTH DAKOTA Study done by National Committee Amount Not US Dept Funded through South Dakota 1968
on Uniform Laws & Ordinances Avarlable of Trans Dept of Highways
TENNESSEE State Capitol & Legislative 750 LEAA Legislauve Council®
Facihties Security
Schoot Finance Swdy 34,500 NCSL Legislative Council 1974
TEXAS Judicial Reorganszation & Reform 13G 000 LEAA House Judiciary Commtteg® 1971.74
UTAH Legislative Goals 2,000 HUD Funded to State Development 1967

Program 701

Program

. LEAA funds go to the state plannung aqency accarding to federal regulations Legislotures may request funds directly from this agency This
Is distinct from grants in aid drectly from the federal government to state leqislatures Here a federal statute prohibyts funding dirgctly to state

legislatures

Source*

"Federal Grants to State Legislatures;' op. cit.
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A major source of the increase in the number of direct grants
made to state legislatures was the development of a State Legislative
Program element in the National Science Foundation's Intergovernmental
Program. The NSF program was the first to directly view state legis-
latures as a target population. It remains the major federal program
addressed to the special issue of strengthening state legislative
capabilities in the area of science and technology.

The most important element 1in the (re)assertion of state legas-—
lative powers 1s in the area of legislative participation 1n the ex-
penditure of federal grants to the states. This constitutional ques—
tion between the executive and legislative branches at the state
level 1s now before the courts. The landmark decision to date is the

1976 Pennsylvania Shapp versus Sloan case, which upheld the right of

the Pennsylvania Legaslature to appropriate all monles deposited in
the state treasury. This decision was upheld in 1978 by the Pennsyl-
vania Supreme Court. Pennsvlvania's Governor, Milton Shapp. announced
plans to challeﬂgggkhese decisions 1n the federal courts, so the matter
of state legislative control of federal funds 1s stall unresolved.
Other state legislatures are also consideraing methods for acquiring
control of the disposition within their borders of federal grants. 1In
Oregon, for example, the legislature reviews state agency applicaticns
for federal grants before these grants are submitted. If the applaca-
tion is rejected, 1t cannot be submitted to the relevant federal
agency.

In general, two major 1ssues seem to underlie the power of a
gtate legislature to control the dispensation of federal grants. First,
there 1s the constitutional question within each state as to the

power of the legislature. In some states, state courts have held that
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legislative prerogatives do not extend to the authorization of federal
funds (Colorado), while in others the specific form of legislative
control (e.g., Montana--delegation to a committee during legislative

interaims) has been declared unconstitutional. Second, there is the

potential constitutional question at the national level which is likely
to be raised if and when the Shapp case reaches the federal courts.
Federal grants to states total about $73 billion and account for as much
as one—quarter of many state budgets. It 1s estimated that about 75 per-
cent of total federal grants are channeled directly from a federal
agency to a state mission agency where they are used either to finance
state-level programs or to pass through to local governments State
legislatures have increasingly asserted their right to authorize expen-
ditures of these funds on the grounds (a) that state activities
should reflect the preferences of the elected representatives of the
states, (b} that federal funds have been used to support state agency ac-
tivities which were specifically denied by the legislature, and (c) more
pragmatically, from concern that federal funds have frequently been em-
ployed to build comnstituencies who press for continuaticn of programs
after federal seed money has run out. From the perspective of state
legislatures, the injection of federal funds may, over time, serve to
torque state priorities in a manner which may be inconsistent with the
preferences of the legislatures (or the electorate).6

Finally, the State Scaience Engineering Technology program repre-—
sents another advance in the legislature's assertion of 1ts need
for and elagibil:ity for federal grants—in-aid. Among the administrative
features of the SSET was the provision of a pool of funds which state

legislatures could apply for separately from the pool made available
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to state executives. Although the future level of support for this
program is as yet not clear, 1t does seem likely that separate funding
channels for the executive and legislative branches will probably be
maintained 1f the program continues.

Beyond grants made by single agencies to single legislatures, a
consortium of federal agencies has emerged which has funded collabora-
tave efforts at reaching a number of state legislatures  The most
important example of this type of arrangement for the present study
1s MISTIC, which at present 1s funded by federal agencies through a
series of interagency agreements with the National Science Foundation.

Direct federal grants to state legislatures have become an ac-
ceptable, 1f not widely used, technique. Grants have been made to
state legislatures for a varaety of planning and action programs, in-
cluding several specifically related to technology transfer. The limited
number of applications emanating from the state legislatures in part

reflects the lack of: (1) a familaaraity within these bodies with

federal grant procedures, including information concerning the avail-
ability of funds, (2) personnel available to prepare applications and
proposals, and (3) management and financial procedures which accord
with federal requirements It also appears, 1n part, to reflect a
desire to pursue state-initiated solutions without having to become
enmeshed in federal requirements.

The emergence of state legislatures as eligible and increasingly
sophisticated and adept claimants for federal grants has not been
total, nor has it as yet fully intruded on the set of intergovern~
mental issues relating to technology transfer On the first point, :

only 22 state legislatures applied for direct federal grants in the
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period of 1975-77. The small number of applicants (compared, for example,
with the 42 legislatures which applied for the $SET program alone) to a
large part reflects the uncertainty that still exasts within state leg-
islatures as to their eligibility for federal grants. As expressed by
one respondent to the New York State Assembly survey, who believed his
state was ineligible for federal funds, "We have always been under

the impression that only the Governor's Office, administrative

agencies, and private organizations were eligible for research or acticn

A 1978 survey suggested that, "the notion of federal grants

7

grants.'
to state legislatures remains, to many, a foreign idea."
Additional issues concerning legislative applications for federal

funds appear to have arisem as a result of the A-95 OMB review process

As part of the review process established under A-95, a state clearing-
house 1s organized to review applications for federal funds made by
state agencies, From the legislative perspective, this procedure cre-
ates an imbalance in the relative influence of the two bramches in
securang federal funds A state legislature's application for federal
grants goes through the state's A-95 review process and thus may be
subject to the scrutiny of the state's executive branch. No comparable
state legaslative review occurs for applications initiated at the
state's executive level. Moreover, although the A-95 process does not
provide for rejection of an application at the state level, there is
the possibility, or at least an expressed concern at the state legis-—
lative level, that state executive opposition to legislative proposals
will cause the latter to be given low praorities i1n federal funding

programs
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Technology Transfer

The role of the legislatures in the utilization of science and
technology, regardless of whether the proposal emerges from a state
mission agency or is transferred from a federal agency, begins wvith
the appropriations process. At some poant an the transfer, adoption,
amplementation cycle, state legislatures will be called upon to appro-
priate funds This appropriation may be to directly support technology
utilization programs, to provide cost-sharing contributions on federal
grants, or to accept implementaticon costs after the expiration of a
federal demonstration project. The combination of the financial
stringencies of most states, the increased assertiveness of state
legislatures 1n reviewing executive budget requests and agency
activities, and the improvement in their internal staff capabilaties
which permit them to assert their expertise on technical matters, has
resulted 1n a more acitive role in an area 1in which line agencies were
largely autonomous actors.

This changed status of legislatures requires a rethinking on the
part of federal agencies seeking to foster the use by state agencles
of technologies developed under federal sponsorship. The sequence
of events generated by a vertical system of intergovernmental rela-
tions, such that when a state mission agency accepts the advice and/or-
preferred technology oé a federal agency 1t need concern itself wath
a formal but nominal review by the legislative branch, 1s likely soon

to be referred to as "the good old days." One likely reaction to
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this change 1s lamentation, a decrying of the intrusion and obstruc-
tionism of a technically nonqualified legisiative branch into the
processes of technology transfer. Whatever merits such laments might
have, they themselves will do little to restart an aborted technology
transfer process because the underlying impetus for the legislative
scrutiny relates not to technology transfer issues alone but to the

full range of state activities.

Information Systems

State legislatures are in the process of developing two types of
information systems: (1) a national, general information clearinghouse,
MISTIC, and (2) a number of specialized, regzonally-based systems, such
as the Northeastern Regional Legislative Staff project which focuses
on energy issues

The Model Interstate Scientific and Technical Information Clearing-

houge (MISTIC) 1s an example of a federally supported technical infor-
mation clearinghouse for state legislatures whichis operated by an
intermediary, the National Conference of State Legislatures More so
than any single federal agency's information dissemination program or
the National Technical Information System, MISTIC i1s regarded by the
users, state legislatures, as an organization of their own.

During 1978 MISTIC received {inancial support from five federal
agencles——Department of Transportation, Environmental Protection Agency,
National Aeronautics and Space Administration, National Bureau of
Standards, and the Natzonal Oceaniec and Atmospheric Administration. :
Administrative support for MISTIC was provided by the National

Science Foundatiom.
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MISTIC represents an important comingling of federal agency
objectives to promote the utilization of scientific and technical
information related to their mission activities with the development
of a broad~based institutional capacity on the part of state legis-
latures to reach out to scientific and technical resources external
to the legislatures but extending beyond the federal agencies

Procedurally, MISTIC receives requests from state legislatures
for information on specific technical matters then before the legisla-
ture. The MISTIC staff then seeks assistance from those federal agencies
with whom 1t has formal ties as well as from other sources of informa-
tion which it may have identafied in universities, private industry,
professional societies, and other states.

A summary of the information received i1s then provided to the legis-
lature which initiated the request. "Tech briefs" are prepared for gen-
eral distribution on those issues whaich have widespread currency 1in a given

year in state legislatures (A 11st of the topics covered in requests

to MISTIC for one month, March 1978, 1s presented in Table V-4.) In
addxtion, MISTIC prepares a monthly newsletter, "Science and Technology
for the Legaslatures,"” which reports on state legislative issues and
reviews selected reports from state and federal governments.

MISTIC serves as a readily identaifiable contact point for state
legislatures and their staffs Its work is oriented to summarizing
and organizing technical issues in a manner which is consistent with
the information retrieval and information use patterns most prevalent
in state legislatures. From the federal perspective, MISTIC serves

two other roles. Farst, 1t provides a ready entry point for the
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March 1978 MISTIC Information Requests

Information about Chiropractic traiming and practice

Requests (4) for. "Technical, Envaironmental and Econamic Aspects
of Higlway Deicing Salts"

Request for copres of Iowa, Minnesota and Nebraska gaschol bills
and Califormia, Minnesota and Utahwaste cill recvcling laws

Information about state baverage container laws

Infonmation about gaschol, deicing salts, legislative foresight,
and state and city anbo emlssion programs

Request for cooy of Washington and Oregon "good samaritan" laws

Request for copies of Minnesota, California and Utah waste orl
recycling laws

Background information about Recambinant DNA and state legislation
Information on model toxice chemcal regulation legislation
Information on the health effects of air vollubion

Information about groundwater contamination

Information zbout the effects of studded sncw tires and other
state restrictions

Request for background information on several subjects (previous
MISTIC information reguestis)

Request for copv of: "Gasoline/Alcohol Blends: A Possible
Fuel Resource for Minnesota,” Minnesota House of Revresentataves
Research Department, September, 1977

Background information about the econcmic and environmental
effects of deicing salts

Information on medical records privacvy legislation, phvsiclan
assistants licensing and legislature-university links

Request for copres of Califorma, Mimesota and Utzhwaste o1l
recycling laws

Expert contact for background information on liquified natural gas
Information about the technical and economic feasibality of

gaschol and copies of gaschol legislation recently introduced in
Congress
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Request for copv of: "Other States' Industrial Waste Disposal
Practices", Illinois Legislative Council, December 15, 1977

Informaticn about other states' activities in regard to home
health agencies

What percentage do soft draink containers represent of the
total beverage container market and reguest for a copy of
California's beverage container laws (SB 560)

Source: HNational Conference of State Legislature
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dastrabution of technical information generated as a2 result of an
agency's operations, and thus overcomes the historic absence of close
linkages between federal agencies and state legislatures. Studies

of legislative information-use patterns show that state legislatures
regard federal agencies tc be among the least accessible and least
useful sources of information. Second, the "network" or clearinghouse
concept in which many users communicate to many different suppliers
through a single intermediary organization has intrinsically appealing
features of cost-effectiveness. The potential savings 1n the '"costs"
of searching for information are reinforced both by the likelihood
that the policy agendas of different states will resemble each other
fairly closely within 2 short period of time and by the strong incli-
nation in state legislatures when coping with complex problems to

seek information not only on the technreal aspects of a problem but
also on how other state legislatures have handled the problem.

State legislatures are also experimenting with the development of

a nationwide computerized information retrieval system for "policy re-
search” reports. The proposed system, the Legislative Information
System (LIS), 1s being developed under a grant from the National

Science Foundation to the National Conference of State Legislatures.

LIS would supplement the computerized information systems now in use

in many state legislatures for ball drafting, vreporting and statutory
retrieval. As operated in 1ts early stages, LIS collects research re-
ports from state legislative service agencies in Colorado, Connecticut,
Iilinois, Iowa, Oklahoma, Washington, and Iowa. The system is projected

to be fully operational by 1979. The rationale behand LIS is that the
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policy issues and focus of policy research are likely to be similar
8

across a wide variety of states. The degree to which this is true

and to which LIS can provide varieties in individual approaches to

each querying legislature will be the measure of its lasting success.

S&T Agent |

The S&T agent: approach in state legislatures is more appropriately
and more simply defined as a staff approach. Of the wvarious approaches
considered, the addition of a staff person or an S&T unit within the
legislature 1s not only the approach most favored by legislators but
also the one which has proven most viable over time of the various
approaches attempted {e g., S&T advasory council, university-based clear-
inghouse). S&T staff fulfill a legislature's need for a broker wheo can
adapt information supplied by the external S&T communities to a format
which 1s readily-accessible, and presumably more comprehensible by them
Staff personnel are more readily available and are more accountable
to the legrslature than are external resources. Staff can be relied
upon more than other sources to synthesize and summarize information
in a manner which meets legislator's needs, and, also, 1f necessary,
to cast the information in a manner tailored to the context of the
legislative debate. Staff can be asked to verify the professional cre-
dentials of outside experts or to identify their known positions on an
i1ssue, and to arrange panels or hearings between legislators and these

communities.
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S&T staff are not, however, an unmixed blessing. Although it has
been customary in analyses of the shortcomings of the performance of
state legislatures to note the paucity of staff to assist legislators
and to treat staff augmentation as inherently beneficial, there have
also been cautzonary comments sounded by legislators themselves as

to their growing dependency on such staff.9

The augmentation of legislatiwve staff capabialities through the
emtployment of S&T agents has been the single most i1mportant aspect of
legislative involvement in the S&T field during the past decade.
Whereas 10 years ago it would have been dafficult to identify any
specialized unit withan any state legislature specifically charged with
staff responsibrlity for scientific and technical issues or indiviaduals
employed 1in state legislatures with advanced degrees im the physical
or biological sciences, such units and individuals today exist in
several states. This development 1s consistent with other studies of
legislative preferences for coping with the increased technical com-
plexity of the policy agenda, which have strongly pointed to prefer-
ences for staff in those cases where none exist  Indeed, the employ-
ment of staff pergonnel 1s consistent with almost all studies of
legislative behavior which indicate that legislators turn to their
staffs as either the farst or second most important scurce of infor-
mation, whereas external sources of information (e.g., professional
associations, federal agencies, universities) rank relatavely iow on
any list of possible information sources

A compendium of recent staff projects, compiled by the National

Conference of State Legislatures, 1s listed in Table V-5, Before ex-

amining a few of the major prvojects, however, some of their general
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Science and Technology-Related Resources
in State Legislatures

State/Locatzon in
Legislature

Name/Resource Mechanism

Braef Descriptiocn

Alabama

Arazona/Senate/House

California/Assembly

Georgia

HawiLt/Senate/House

Illinois/Legislative
Councyil

Legaslative Technical
Assistance Program

Human Resources Services
Staffang -

Assembly Science and
Technology Advisory Council

California Public Policy
Seminars

Davision of Legaslative
Research

Institute of Goverument

University of Georgia

Legislative Scientitic
Advisory Lomruttee

Science Research Unit
within Legislative Councal

Created July 1974, with

funds from NSF Ewperimental

R&D Tncentaives 0ffice,

brokerage mechanism con-—
centrating on utilizing state
universitlies as technical resource

Program initiated with HEW

funds to stremgthen Legislature's
capacity in human resources

areas has resulted in specialized
staff for legislatrive committee
HEW fundang ended FY 76

Initially created 1970, partially
funded by ISRU office of NSF,

and expert advisory panel, functions
semavolunteer fashion through

a resadent staff in the Assembly,
fully supported by the Assembly

Invelves a panel which includes
leadership from both houses, the
Governor, and President, and senlor
faculty of the ULnaiversity of
Calafornia Panel selects long-
term policvy research projects to
be undertaken by U ( faculry
Entirely funded by the Universits

Tnitrated 1n 1977 through a one—
year grant from NSF/ISP1.

Funding allows For 1 full-rime
professional, part-time clericil help,
a graduate assistant, plus some
consulting The inteation of the
program 1s for institutionalizat:ion
1n one to two yedars

Caxpenses piwd, oo silawrv, advisory

p el under wdmtnisty ifive jutis-
diction of oftice ot the Legislative
Auditor, established 1972, in
operation 1974

A centralized professional staff
mechanism withan Legislative
Councal, fully funded by Legisla-
ture.
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State/Location in
Legislature

Name/Resource Mechanism

Brief Description

Kentucky/Legislative
Research Commission
H

Maryland/Dept of
Legislative Reference

llassachusetis/Senate/
House

Minnesota/Legislatave

New York/Assembly

Ohio/Legislative Service

Pennsylvanlq/ﬂouse

South Carclina/Legislative
Science Commission

Utal/Frecutive/Legislatave

Special project waithin the
Legislative Research
Commission

Science and Technology
Advisor

Science Resource Network

Minnesota Science and
Technology

New York Assembly
Scientifac Staff

PFraincipal Research
Associate, Science
and lechnology

Legrslataive Office for
Research Liailson

Graduate Science Intern
Program

Utah State Science
Advisory Office

Jointly funded by State and NSF
toe plan for environment/energy
policy Resulted in a Governor's
Energy Advisor

Established May 1977 to staff

the Select Committee on Energy,
assist Legislative Reference staff
and indiviadual legislators with
technical inquiries, and coordinate
with the Maryland Academy of
Sciences and the Governor's
Scaentific Advisory Councal

Initiated 1975 with NSF funding,
professicnal staff establashed
under auspices of leadership of
both houses, with direction pro-
vided by Scaience Resource
Committee. Last NSF renewal
recently applied for (Nov 1977)

Established in 1975, partially
funded by NSF  Staff of two
professionals and tivo ainterns are
overseen by the Legislative
Coordinating Council and its
Science & Technology Committee.

Created 1971, partaal funding

from ISRU-NSF, professional
bipartisan staff, within speaker's
office Now fully supported by
the N Y. Assembly.

Initiated Jaauary 1977 Reports
to Dirvector of Legislative Servace
Commission  Totally supported

by the Legislature

Links 6 state university S&T
resources to legislative needs
Policy set by the Lepislative
Committee for Research Liaison
Partial funding from NSF/ISP1

Iniciated 1977 one yevar under
grant from NSI/ISP1, with partial
support from the legislature
Universicy of South Carolina

and Clemson Unwversity partici—
pate

A central science advisory
mechanlsm Wlth enecutive
director, state tunded
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State/Location in
Legaslature

Name/Resource Mechanism

Brief Description

West Varginia/Lxecutaive/
Legislative

Wisconsin/Legislative
Council

Science & Technology
Advasor (Dean of Engineering
at West Vairginia University)

Science & Technology Program

Inaitiated 1975. Science Advisor
provides S5&T advice on consulting
basis E<penses paid, no salary

Scrence staff within the Legisla-
tive Council, a staff screntist,
science analyst, and an intern
provide support to staunding
committees, Council staff, and
indrvadual legislatoers

Source. WNational Conference of State Legislatures, "Sciemnce and Technology in State Legisla-
tures' (Denver, Colorado  NCSL, 1978)
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characteristics should be noted. (1) Most S&T projects have re—
cedived therry initaal fundang through project grants from the Inter-
governmental Program of the National Science Foundation. (2) Some
of the earliest of these projects, e.g., California, New York, Illinois,
have been successfully anstitutionalized an the sense that total or pre-—
dominant financaial support for the agent is now provided by the state
legislature. {3} For the most part, the personnel employed 1in
these positions possess advanced degrees, including doctorates, in
the physical sciences. This pattern indicates that state legisla-—
tures can secure the services of technically trained personnel, pro-
vided, of course, that salaries are competitive with other employment
alternataves. TInformal contacts with these individuals also indicate
that all have an appreciation of the political aspects of their work
and of the need to provide ready or rough approximations of answers
to technical problems rather than to push for the "precise answer"” which
might be required in more research-oriented or academic environments.
(4) The placement of these agents within the organization framework
of the legislature has varied. In New York, for example, the project
started as a separate scilence and technology project located in the
Speaker's Office in the Assembly. In Illinois, the project began as
a personnel exchange between the National Science Foundation and the
I1linois Office of Legislative Research. In Wisconsin, a similar pat-
tern of adding the scilence and technology staff to the legislative office
of research was followed. (5) For the most part, S&T projects have
been undertaken in those states (e.g., New York, California), which
have legislatures which meet on an annual basis and which have other
attributes (e.g., legislative salaries, existang staff) that charac-

terize a "professional legislature. This characteristic is in Reeping
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with the observation noted earlier that the use of legiaslative funds
for specralized staff personnel would be likely to occur only after
more general legislatave needs for information were met. (6) The

use of a legislative staff model 1s also significant because of what
it implies about the lack of appeal of alternative mechanisms within
the legislative arena. ¥For example, California had experience with

a legislative sclence advisory commiittee (Assembly Science and Tech-
nology Advisory Council) prior to the employment of a legislative
staff scientist. This advisory council was not found to be particularly
useful 1n the legislative decision-making arena. The Council was com—
prised of leading academic scientists and representatives from profes—
sional associations. Lt channeled its work at assessments of long—
term state needs rather than at specific and immediate i1ssues on the
legislative agenda. Moreover, the Council was unwilling to partici—
pate 1in polatical activities that were sometimes necessary Lo convert
research findings and reports into specific pieces of legislation,

In general, although Maryland 1s an exception here, legislatures have
also shied away from designating an 1ndividual as a science advisor

or an office as a science advisory body. The Maryland project does
designate the S&T agent as the science advisor. In practice, has

role corresponds closely to that of a staff scientist, and his ef-
fectiveness 1s based upon this organizational placement.

The preference for legigslative staff alse indicates that legis-—
lators prefer to turn to their own resources than to have direct
contact with the university community. Indeed, one of the most impor-
tant aspects of the staff model is that it provides what has come to
be regarded as a necessary halfway house between the legislature and

the academic community. The most significant 1llustration of this
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point is the Legislative Office for Research Liaison (LORL) project
now in operation in Pennsylvania under a grant from NSF. LORL's
core staff consists of a staff scientist, with supporting professional
staff. LORL performs two major functions. (1) It draws upon 1ts own
personnel to provide direct responses to legislative requests for in-—
formation. (2) It serves as a brokerage unit to pass on legislative
inquiries to a consortium of six universities (The Penmsylvania State
University, Unaversity of Pittsburgh, Temple, Drexel, University of
Pennsylvamia, Lincoln) which have agreed to cooperate with the project.
This arrangement has several salient features. First, zt provides
a technical filter through which legislative inquiries for informatwion,
which are often quite broad and amorphous, can be translated into
more specific guestions which will elicit responses. Second, it
filters faculty responses to the requests by converting wvhat maght

be extremely technical material anto information that 1s directly

related to the issue as 1t 1s perceived by the legisiature., In this
sense, LORL's staff work 1s designed to increase the extent to which
information provided by university faculty 1s understandable to the
legislature. A special feature of the Pennsylvania project 1s that
the LORL staff unit within the legislature provides the legislature
with a broad base of information and thus serves to identify possible
disagreements among experts, Moreover, from the university perspective,
the LORL arrangement permits each institution to determine i1ts prefer—
red manner of cooperating with the legislature.

Another important aspect of the legislative staff mode 2s that
it has potential for a proactive capabilaty. To this point legisla-

tive needs, and indeed, state and local needs for S&T knowledge, have
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been analyzed in terms of responses to an- exasting legislative docket.
Analysis has not focused on what 1s increasingly perceaved to be one of
the major shortcomings of the political system, namely, that by the time
1ssues reach the "policy agenda," the costs and consequences of attempt-
g to adjust to the issues are greater than they would have been 1f

the issues had been dealt waith when they were first adentified. State
legislatures, with their characteristic high turnover rates among legis-
lators, are severely hampered in their efforts to anticipate and deal
with structural changes in American society before problems reach the
"erisis" stage. To have what has come to be termed a "proactive" capa-—
balaty, that is, the capability to identify such developments, to make
informed projections as to what consequences of these developments wixll
be unless attempts are made to alter them, and to develop the neces-
sary coalitions to insure that action can be taken im anticipation

of crisis, requires that legislatures perceive themselves as "policy-
initiators' rather_than as "policy-Yeactors' and that they acquire

the resources necessary to effectively perform this role. In many

ways the legislative perspective truly i1s "sufficient to the day

are the problems thereof." However, when possessed of in-house staff
capability, legislators are in a better position to link up with those
portions of the scientaific and technical communities who are charged

or invelved with forecasting and analyzing long-term developments

and who have suggested prospective courses of action.

The principal means by which state legislatures have sought to

improve access to the external scientific and technical communities
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is by develcping linkages with universities and colleges, most frequently
those which receive state funds. Improved relationships with univer-—
sities have some obvicus attractions for state legislatures. Relation-
ships already exist in most states between these two institutions,
ranging from formal budgetary arrangements between a legislature and
university-based institutes which provide assistance to the legisla—
tures to informal, but possibly significant, ties between individual
legislators and individual faculty.

More generally, legislators perceive universities as repositories
of a broad range of technical skills. This has speciral attraction
for legaslatures in two types of settings. First, an those legisla-
tures which meet for short sessions agd/or on a biennial basis, full-
time professional staff 1s regarded by many legislators as a costly,
unaffordable luxury. Recourse to the broad-based expertise associated
with the organization of a university 1s seen as an effective alterna-
tive source. Second, legislatures tend to perceive their needs for
expertise in terms of problem identification, consideration of options,
and enactment of legislation. Once the léglslatlon is passed, however,
legislatures generally see their role as having ended. Implementation
of the legislation 1is regarded as the province of the mission agencies
or the private sector which is presumed to act in response to the set
of incentives or sanctions imposed by the legislation. Legislative
review of laws or programs occurs primarily through the budget process.
Legislators increasingly perceive the oversight function as an important

dimension of their repomsibilities, although oversight is still a sporadic
activity in most legislatures and as yet has not generated clear long-

term needs for additional technaical staff. Thus, legislatures, even

though they recognize their need for technical information, tend to
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see these needs as short-run. They appear to be extremely wary, ap—
parently pramarily from fear of constituent backlash over expenditures
for legislative services, to commit themselves to the employment of
specialized personnel whe would not have clearly defined responsibilities
once a particular legislative issue had been resolved. The attractive-
ness of the university as a group of experts who can be comnsulted or
brought in to address perceived short-run problems, thus, has additional
appeal.

The question of relationships between legislatures and unaversity
systems has been widely discussed within the last several years.lo
While universities are typically seen as a likely source of ainforma-

tion, they have not been perceived by state governments as being par-

ticularly responsive to their needs. As noted in Power to the States,

"Universities are seen by executives and legislative leaders as gener-
ally unresponsive and detached from the immediate problems of state

1
governments.' 1

Another observer has describéd university-state legislatave

relationships as follows:

Unlversity professors and state legislators often per-

ceive each other through a glass darkly with admittedly dis-
cordant features being magnified into stereotyped caricakures.
Annual budget battles in which the tendency may be for the
Legislatures to cut the executive's request for state-supported
institutions, occasional aberrant legislation (such as that
concerning the teaching of evolution), and legislative

threats to academic freedom (such as calls for the daismissal
of politically heterodox faculty) do little to create in the
minds of faculty a pacture of a body responsive to ratiomal
thinking or to offers of assistance.

Legislators, unaccustomed to seeing university representa-
tives in the legislative halls except when the universities
are requesting funds, uncertain about the possible political
value judgments underlying the 'technical' advice they are re-
cewving, unfamiliar with the decentralized mode of operations
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of major umiversities, and possibly rejected by academicians
in earlier requests for information, have little reason to re-
gard universities as contributing significantly to other
activities, l?

Three general approaches have been attempted in recent years
to more closely link state legislatures and universities: {a) the
use of interns from scrence~based disciplines, (b) university-based
clearinghouses or technical assistance programs; (c) staff liaison ca-
pabilities within a legislatively based unit. The intern approach
has been used in Illinois, Wew York, and Wisconsin Two elements of
these programs are worth noting. First, the initial use of interns
was generally part of a larger S&T related project, imvolving a senior
staff scirentast. Second, the intern was generally employed on project
grant funds.

The university-based model has been most fully tested an Alabama,
and to a lesser degree 1n a Pennsylvania project. In Alabama,
Auburn University, under a grant from the NSF, undertook the creation
of the Alabama Legislative Technical Assistance Program (LTAP). The

Alabama project i1s of importance in weighing alternative delivery

systems because one of the principal recommendations contained in

its 1976 interim report was the following:

Considering the nature and extent of current and future
policy research and information needs of state legisla-
tures, particularly in areas of science and technology,

it 18 not feasible for state legislatures to maintain per-
manent in-house resources to meet such needs. Conse-
quently, legislatures with limited research and infor-
mation resources should develop linkages to external re-
sources on a very broad scale.l3


http:scale.13
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The basic work of LTAP entailed providing liaison with the
resources of the state's universities, research institutes, regional
agencies, and federal agencies. LTAP also arranged for university
faculty to serve as the professional staff for legislative commit-
tees.

The problems encountered by a similar project conducted an
Pennsylvania are of interest, both as an indicator of the difficulties
likely to be encountered in the use of the university-based model
and because it served in significant ways to affect the design and
working rules of the LORL model, which appears to be emerging as a
successful prototype for the effective limking of state legislatures
and a state's university system. A university-based clearinghouse
for scirentific and technical information, established under a grant
from the NSF to The Pennsylvania State University, preceded LORL.

The PSU project had many of the same objectives and work activities

as the Auburn project. The principal shortcoming of the Pennsylvania
project, and indeed, 1t seems plausible to argue a shortcoming which,
in general, will characterize the university-based systems approach,
1s that legislators will not turn to university offers of assistance,
however well intentioned these may be, unless they (the legislators)
have some confidence that the information they will receive will posi-—
tively correlate with the realities of the issues with which they must
contend. Moreover, legislators, while appreciative of the technical
expertise presumably widespread among university faculty, are reluctant
to uncritically make themselves dependent on the views of individuals
whom they may have just met. Thus, universities may offer to supply

technical assistance, but legislators may not request it.
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It 1s important to note here one salient difference between the
Pennsylvania and Alabama settings which affect. the relative attrac-
tiveness of university-based systems to state legislatures. The Penn-
sylvania General Assembly has one of the most fully developed staff
systems of American legislatures; Alabama's 1s one of the less developed.
In Penmsylvania, the addition of a staff specaalist to focus on S&T-
related 1ssues and to serve in a liaison role with the state's univer-
sity system represents an elaboration of an exasting support system
In Alabama, where the existing support system 1s Seen as being inade-
quate to handle the basic flow of legislation, legislative preferences
are less for staff to work in any specific area, however bread it may
1n practice prove tc be defined, and more for general-purpose support
(e.g., bill drafting). 1In such a setting, the university system be-

comes, 1n essence, adjunct staff.

Neeads Assessment

State legislatures have had little reason to formally undertake needs
assessment activities, particularly in the fields of science and tech-
nology. As emphasized throughout this discussion, legislatures seldom
see "S&T" as distinct categories, but rather as elements in broader
policy zssues. The lack of any clear credibility or political in-
fluence on the part of state legislatures with the federal agencies
responsible for supporting domestic R&D and the absence until recently

within legislatures of the staff to develop R&D agendas have made efforts

at needs assessments largely fruitless endeavors.
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A major needs assessment activity designed "to systematically
identify, evaluate, and prioritize the science- and technology-related
problems and needs of the state legislature," however, has been ini-
tiated an 1978. The project is being undertaken by NCSL under a grant
from the National Science Foundation. Moreover, many of the state
plans produced as part of the SSET program will contain statements of
the type of information needed by legislatures. Although 1t 1s not pos-
sible at this time to assess the outcome of the projects, 1t 1s useful
to consider some of the elements which have served or appear to have served
as "pre-conditions" for its conduct. To put 1t differently, the pros-
pects for a meaningful needs assessment undertaking by state legislatures,
defined here to mean the preparation of a cogent and defensible (to fed-
eral agencies) R&D agenda, rest upon other improvements an legislative
capabilities 1n the fields of scilence and technology. The participants
in the NCSL project and in several of the SSET projects are the S&T agents,
i.e., the technically trained, legislative staff personmnel, who have been
employed by state legislatures in recent vears. Moreover, the MISTIC
project has served to familiarize stéte legislatures with the operations
of an information metwork which 1s supported by and tied into the
federal information network  NCSL through its management of the
MISTIC projects, 1ts management of a NASA-funded project to increase
legislataive familiarity with LANDSAT, and through its support role to
the legislatures under the SSET program has emerged as a recognized
representative of state legislatures in theilr relationships with the
federal government in the S&T field.

Needs assessment activities are also built into some of the larger,

state government-university projects. In Alabama, for example, the
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activities, described above, of the Legislative Technical Assistance
Project led in 1976 to the formation of the Public Research and
Technology Program, which was conducted by the Alabama Innovation
Group, 1tself a cooperative effort of the five campuses of the
Universaity of Alabama and Auburn Unaversity. One of the stated ob-
jectives of the project was to establish an R&D agenda for Alabama
state and local governments. Three legislators and one legislative
staff member sit on a2 27 person R&D council. The Council's work
serves to define research topies of importance to branches of state
and local govermnments, which then serve as a basis for research con-
tracts between a state or municipal body and researchers at the
state's universities.

The impact of needs assessment activities, regardless of the
branch of government undertaking them and regardless of whether the
statements are intended to influence federal or state decision makers,
has yet to be determined. The question may be less how to orchestrate
the compilation of these statements so that the users are adequately
represented, although this is mot an insignaificant point, than 1t s
to determine what can be or must be done to induce the organizations
which control resources to act on the basis of the needs assessment

statements
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Section VI

Local Government

Introduction

Whereas the bulk of state govermment expenditures are comprised
of transfer payments for the support of education and public assis-
tance, the largest share of municipal expenditures are for current
operations Local govermment 1s the immediate provider of the public
sector services with which citizens most directly and most frequently
have contact. Thus, the general issues of transferring scientific and
technological information when focused on local governments becomes
for the most part the more specific question of developing, transferring

and incorporating new technologies into urban service delivery systems.

Indeed, as discussed in the opening section of this report, the
"public technology" worldview which has shaped not only the genmeral
set of mational technology tramsfer objectives but has also strongly
influenced the design of federal programs to promote the use of new
technologies in the public sector has been based upon the limited scope
of technological changes noted for these services. And, again, among the
underlyang premises for much of the concern and activity at the federal
level relating to technology transfer programs directed at loecal govern-—

ments 1s the recognition that there are insufficient market incentives

to induce private industry to invest in R&D directed at local governmenth
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service delivery and that local governments have demonstrated a resis-
tance to new technologies when such do appear.

A more complete look at some reasons proffered for thas purported
resistance 1s useful here because current federally-funded projects to
promote the use of technologies by local governments are designed to
one degree or another to overcome stated "barriers." These barriers
can be grouped under the following headings: dinstitutional raigidity,
lack of resources, suspicion concerning the objectivity of intergovern—
mental technical assistance, fragmentation of the user communities, lack
of systematic demand and incentives for improved efficiency, lack of

incentives for introducing and implementing innovatzon.

Institutional Rigadaty

Frederick Hayes, a former budget director of New York City, has
written that the structure of state and local government was 'not
designed to be highly efficient, responsive, flexible or 1nnovative." 1
Rather, 1t was constructed on the premise that the current modus
operandi was essentially correct; there was little need for change
T. Costello, another former New York City official, singled out the
political dimension—-leadership turnover, heterogeneity in constituency
goals and values, and external constraints on autonomous decision—
making--as distinguishing the process of change 1n wmunicipal govern-
ments from other types of organizational change.2 A 1973 conference
on productavity cited the following organizational characteristics as
inhibiting productivity improvement in state and local governments.3
(1) Bad performance 1is penalized more than good performance is re-

warded, causing public officials to become risk averters. (2} The
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lack of clarity of public objectives makes performance changes difficult
to measure and reward. (3) Political survival demé;ds emphasis ;n
short-run results.

For the above reasons, technological products and processes which
are adopted by local governments tend to be incremental in scope and
in number. Large-scale changes require both innovative thinking
and extra staff Local governments are held to have lattle capacity
to design and implement new programs. Innovations of an incremental

nature are more likely to be implemented than those requiring radical

change.

Moreover, there 1s a strong inference in this line of analysis
that functional agencies are too moribund to capitalize on technolo-
gical opportunities. In this view, change depends on purposeful
leadershap from the chief executlvefi'V151b111ty and political stand-
ing are required if the objective of continuous technological moderni-
zation of municipal operations is to be taken serzously. This goal
can be achireved only through involvement of the chief executive, thus,
the intended recipient of general purpose technology transfer programs

would have to be a municipal policy center, usually the mayor's office.

Lack of Resources

Local governments typically lack the resources (both time and
money) to develop and fund long-range or large-scale programs of
technology transfer. Attention and resources are directed toward
immediate problems or those known to require xmportant decisions

withan a specific time frame. Moreover, projects requiring the
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expenditures of large sums of money for equipment require the authori-
zation of government officials other than the line agency officials
directly involved. Thus, a coalxtion of support for imnovation

1s necessary. The amount of time required to build and maintain such
a coalition of support i1is not compatible with the lack of continuity

of elected local officials.

Suspicion about the Objectivity of Intergovernmental Technical Assistance

Intergovernmental technical assistance, particularly federal assis-~
tance, may not be perceived as particularly useful by municipal agency

personnel for the following reasons-*

Local officials may view such assistance, particularly when
it is offered by federal agencies, 1n an advocacy context. They may
see federal agencies as "pushing" a particular technology rather than
providing unbiased technical advice. 1In their study of the diffusion
of i1nmovations in municipal governments, Feller and Menzel reported
that municipal officaals did not rate state and federal publications
as important vehicles for becoming informed about new technologies
(Table VI—l).S These findings suggest that decision makers in
local agencies are more comfortable with information supplied by
sources with well defined biases than with information supplied by
state and federal agencies whose biases are not readily apparent.
The findings of Hughes and Olser, using a small sample of California
cities, support this analy31s.6 They found other cities to be the
overwhelming choice of local officials as the preferred source of

»

new ldeas.
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TABLE VI-1

Municipal Offiacial's Assessment of Importance of Various
Information Sources for Becoming Informed About New
lechnologies, 20 Selected Cities, 1975

C3

Very Un-
. Important 2 3 4 Important Total
£ Z b4

Professional meetings (N=85) 55.3 27.1 11.7 4.7 1.2 100
Formal training programs (N=84) 34.4 3L.0 " 25.0 6.0 3.6 100
Demonstration projects (N=85) 34.0 27.1 27.1 10.6 1.2 100
Other people xn my organization (N=85) 32.9 32 9 23.5 9.4 1.2 1co
People 1n other local agencies (N=83) 14.5 36.1 27.7 19.3 2.4 100
People xn state agencies (N=84) 7.1 34.5 36.9 17.9 3.6 io0c
People 1n federal agencies (N=83) 10.8 21.7 31.3 21 7 14.5 100
Consultants (N=86) 14.0 24,4 29.1 17 4 15.1 160
University specralaists {N=83) 7.1 23.5 27.1 27 1 15.3 100
"iech reps" (N=82) 14.6 35.4 30 5 13.4 6.1 100
¥anufacturers (¥=83) 16.5 36.5 32.8 11.8 2.4 100
Local distraibutors {(N=83) 11.0 20.7 34.1 317.1 17.1 100
Trade journals/magazines (N=86) 41.9 36 0 19.8 2.3 0.0 100
Professional journals (N=84) 52.4 33.3 13.1 00 1.2 100
Hanufacturers' laterature (N=86) 17.4 38.4 32.5 10 5 1.2 100
University publications (H=84) 9.5 21 4 20.3 26.2 22.6 100
State publications (N=84) 3.6 17.9 22.5 31.0 25 0 100
Federal publicactions (¥=86) 10.5 29.1 27.8 19.8 12.8 100

Source Feller and MMenzel, Footnote 6, p 179
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Technical assistance offered by federal agencies may be of a

kind which local agencies do not need or in a form which they cannot
assimilate. The problem of "need" may stem from federal ignorance of
high priority local problems. The "assamalatzon" problem may be the
result of the rapid professionalization of federal agencies as contrasted
with the slow, uneven professionalization of state and local agencies.
Different professionalization rates at the local, state, and federal

levels have most probably aggravated the disparity in technical exper-

tise among these levels and caused federal agency personnel to be viewed

by municipal officials in somewhat the same manner as are academics——asg

optuse and airrelevant authorities

Fragmentation of the User Community

Translating needs and prilorities into an actionable research agenda
1s a difficult task, particularly in areas other than the functional
programs of federal mission agencies. King argues that, contrary to popu-

lar belief, cities do not have common needs, only common deficiencies

which may or may not be identified as needs.7 Thus, one of the prin-
cipal 1ssues to be addressed in designing any demonstration project or
in building an informatron-sharing or technology-exchange program or
organization among any specified set of cities as to determine what,

if anything, they have in common. That cities (and states) do turn

to one another for ainformation or guidance has been shown in several
studies, but these very same studies also point to the great variabilaity

. . 8
in patterns of communication and influence.
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Lack of Systematic Demand and Incentives for Improved Effaciency

A varaiety of reasons have been adduced from analysis of the formal
properties of public sector organizations to produce the conclusion
that such organizations (which would include local governments) have
little incentive to be efficient. (The implicit comparison 18 with
the behavior of profit-maximizing (cost minamazang) firms operating an
competxtive markets.) One key difference cited between the two types
of organizations is the need for governmental leadership to share re-
wards for managerial decisions with a variety of external organizations
and groups (such as legislative bodies, clientele groups, '"good govern-—
ment' groups and other committees), while sanctions for "bad" decisions
are held to fall solely on those who anitiated change. Leadership in
the nongovernmental sector is more centralized  Governmental bureau-
cracies also differ from nongovernmental bureaucracies in the following
ways: (1) a lack of a high degree of agency control by top executives,
(2) a lack of oper;tlonal measures of effectiveness, such as profits;
(3) a lack of clear goals, and (4) a need to demonstrate immediate
results because of short terms of office and a high degree of leader-
ship turnover.

The characteristics cited above have the following implications
for local government: (1) Lack of centralized top-level control means
that the uncertaintiles associated with the introduction and implemen-
tation of innovations are less likely to be tolerated by organization
members or by heterogeneous agency clientele groups (2) Lack of

clarity of goals and effectiveness measures favors highly visible,
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change over changes that maght significantly affect long term per-—
formance. (3) A rapid rate of leadership turnover favors low-risk,
short~term, high pay off programs.

In short, the kind of incentive structure described above en-—
courages local government officials to maximize the budgets of their

agencies, not the efficiency by which they operate.

Lack of Incentive for Introducing and Tmplementing Innovation

Any significant change 1in the anstitutions of a complex society re-
quires a perception of a performance gap as well as a change agent or
entrepreneur The entrepreneur must understand why the desired change
has not taken place and what is requared to make 1t happen. Also, he
must be able to identify those individuals whose support or concur-
rence or participation he needs to put the innovation into effect.

If amprovements have not been made because solutions to particular

problems are not known, the entrepreneur must start with research, or
fact-finding, or discussion to formulate a course of action. If a
solution has not been implemented due to limited resources or an en—

vironment in which the possibality for change within a program has low

credibility, the entrepreneur must find ways to provide the needed
resources and to create a more optimistic climate.
Lambright and Flynn report that a local goverament bureau-—

cracy may require a strong ''push" to begin thinking innovatively. How-

ever, once the local bureaucracy decides that the innovation 1s in the
local interest, 1t becomes the primary political and technical force

moving the innovation toward adoption, implementation, and incorpor-

. 9
ation into the operating routines of the organization. Without the
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active support of the local bureaucracy, the transfer 1g likely to be
short-circuited at the adoption stage; utilazation will be incomplete.

At the local level, the most common focus of techmology transfer

projects is the office of the city manager or mayor. However, city
managers and mayors are not necessarily the best clients for transfer
programs, line departments and staff offices, especially budget offices,
often make key decaisions regarding the adoption of immovative manage-—
ment techniques or equipment. Moreover, executive support for new
technology that 1s not based on realistic expectations may contribute
to overadoption of technology. Pocrly conceived adoptions of manage-
ment technologies ultimately may multiply local government resistance
to dnnovation by acting as a catalyst for negative user reactiomns
and organizational inertia. As Johm McKelvey, President of the
Midwest Research Institute, stated during special oversight hearings
on the intergovernmental dissemination of federal research and de-
velopment results in July 1976, ". .the risks of not getting the
right technology to the right place are terribly important in eco-
nomic and social terms. When expectations are ralsed and unmet,
we have problems."10
The empirical and analytical basis of the above limes of analyses
have undergone craitical scrutiny in recent years, most frequently by
academic researchers who have begun to study the rate and processes
of adoption and incorporation of technological innovations in state
and municipal governments.l1 These findings, as noted earlier in the
report, do not constitute evaluations of existing technology transfer/

information dissemination programs. They are important, however, be-

cause they represent a firmer set of empirical findings concerning
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what 1s happening in local governments with respect to the adoption
of new technologies than that provided 1n many of the earlier studies,
because they point to the tenuous character of many of the presup-
positions concerning processes of technological change and information
dissemination in state and local governments, and because they point
to a set of strategies different from those currently followed or
supported by federal agencies. Among the principal findings which
have emerged from recent research studies which have relevance to thas

report are the following:

The rate and extent of adoption of technological innovations
among munlicipal govermmenits have varied, ranging from rapid and ex—
tensive for some technologies to slow and limited for others Although
the meaningfulness of comparisons of the diffusion of different sets
of innovations among different sets of adopters i1s open to question,

there is little obvious difference in the general configuration of

adoption patterns (e.g., lags between date of introduction and adop-
tion by some specified percentage of adopters} between private and
public sector organizations.

This finding has several implications. First, assessment of
the general receptivity of local governments to new technologies cannot
be based on the diffusion of any single innovation which may not be
representative of the series of i1nnovations being introduced into local
governments. Second, there appears to have been an acceleration since
the mid~1960s 1n the daffusion of innovations across several functional
activities of local governments. Third, differences in the rate of
adoption across innovations appear to be related to definable perfor-

mance characteristics, such as technical superiority to existing
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techniques and reversibility of adoption. .In this respect, diffusion
processes 1n the public sector resemble those held to be characteris—
tic of the private sector. (Indeed, the more fruitful analytical and
policy question would appear to be not why public sector organizations
are less innovative than private sector organizations, but rather why
some innovations 1n the public sector are adopted more readily and
extensively than others.)
* ® %

The cost of an 1nnovation has not been found to be a significant
indicator of the séread of an innovation. The attenuation of this ex-
pected relationship has been attributed to the influence of external
(i.e., federal) funding and municipal budget practices which, 1n many
ways, permit the cost of acquisition to be obscured or transferred to
subsequent budget years.

*® % kS

Resistance of municipal govermments to new technologles appears

"pro-inmovation" bias, namely, an assump-

in some cases to reflect a
tion that new products and practices are necegsarily superior to exist-~
1ng practices and that resistance to the innovations 1is explainable
only in terms of the irrationality or conservatism of the potential
adopters. Rejection of or delay in adopting new techniques may, how-—
ever, reflect a calculation that the innovation is not cost-effective
given the price and performance characteristics of its early offering
Further, there are indications that such "ratzonal” calculations underly
the rejections of municipal governments of some of the more highly
publicized examples of the new urban technologies, such as jet-axes,

Probe-eyes and automatic nozzles.14

® * *
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In the service delivery areas$ where public sector and private
sector organizations co-exist, no systematic difference has been found

15
in the response of the two types of organizations to new technologies.

b * *

Patterns of leadership in the adoption of immovations among state
and local agencies tend to be highly diffuse, that 1s, no single state
or city emerges as a consistent leader (e.g., early adopter) across
a number of innovations within a single functional field. To the ex—
tent that there is a concentration of leadership, 2t tends to occur
within specific functional areas rather than being a characteristic
of several line agencies within a city or state. This general absence
of "innovative" cities or states increases the difficulties which
federal agenciles will have in implementing 'two-stage" or “social-
interaction" strategies for promoting the daiffusion of new practlces.16

& * ES

The valiadity of the public sector/private sector dichotomy as a
framework and justification for federal technology-sharing programs
for state and local governments is a matter of dispute:l7The nitial
examinations suvmmarized above of the purported backwardness of urban
technologies stressed generic dafferences hetween public and private
sector organizations which made the former inherently more resistant
to new practices than the latter. Subsequent analyses suggested that
these distinctions were overstated and inconclusive. Roessner, based
upon a review of thas literature, noted, "Each approach leads, via
tortuous, deductive leaps weakened by questionable assumptions about
relationships ameng organizational efficlency, productivity, and

innovativeness, te a consistent conclusion. public organizations are
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less efficient, and probably less innovative than private organiza-

tions."18

For the most part, this debate continues, mainly at the concep-—

tional level, wath little an the way of comparative, empirical studies.
& % %

The adoption of innovations by municipal governments involves an
interactive process of specification in which the characteristics of
the innovation are matched with a set of organizational problems.
According to Eveland, Rogers, and Klepper, an '...innovation...is
not 2 single unitary thing but rather a2 set of elements and relation-
ships, the characteristics of what 1t 1s and how 2t is used.”" The
process of specification includes the following stages: (1) agenda-
setting; (2) matching (the stage at whach a problem on the agenda
and an idea for an innovation to solve that problem are brought to-
gether and annovation per se begins'"); (3) redefining ("the stage at
which the innovation's characteristics are defined in terms relevant
to the particular organization involved"):; (4) structuring; and (5)
interconnecting.l9 A related finding by Feller and Menzel (1976) 1s
that given agencies adopt different technologies for different rea-
sons, and that a specific technology may be adopted for different

reasons by different adopters.

These findings suggest that the use to which an imnovation is put
cannot often be predacted by the supplying organization. These findings
run counter to the widespread tendancy to view the "n.r.h." (not-invented-
here) syndrome as a barrier to innovative behavior. "Reinvention,"
rather than constituting a costly form of duplicatiomn, may be an es—

sential part of the adoption—-incorporation process.2

* ® ¥


http:process.20

VI-14

There is growing evidence that the adoption of new technologies
does not 1tself necessarily contribute to improved agency performance,
and that indeed federal efforts to accelerate the rate of adoption of
technologies by municipal governments may have made it possible for
local governments to acquire technologies which are not cost—effective.
Danziger's review of the use of computer technologies 1n municipal
govermments, for example, suggests that there has been and continues
to be widespread adoption of these techniques, even though there 1s
evidence that the gains in agency performance promised for such systems
have not been realized in many settings.

Lambraght, Teich, and Carroll's study of i1mnovation processes
in Rochester and Syracuse, New York, suggests that innovative behaviorxr
in municipalities 1s typically directed at "service improvements'
rather than at "cost reductzons." While quality of services 1s an
aspect of éverall agency performance, the bias in innovative behavior
in munlcipal govermments is of note, for it suggests that new tech-
nologiles will serve to expand the scope of the public sector activi—
ties rather than to produce lower unit costs for an existing set of
municipal services.

Feller, based on these and other studies, has suggested that
public sector innovation may constitute what has been termed "'con-

T

spicuous production,’ the tendency for nommarket-oriented agencies to

employ new technologres even when adoption is not warranted by 'effi-

ciency craiteria,'"

and that "public sector agencies may be adopting too
Iittle and too much techmology at the same time." It is the disparity

between innovative behavior and the contribution which innovation

can make to agency performance, not the asserted iInstitutionally
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induced risk-aversion of these organizations to new technologies, that
provides a basis for federal assistance in the adoption-implementation-—
performance sequence of innovation in state and local governments.

& & %

In sum, the state-of-the-art, at least that derived from research
studies, points to a far more complex and variegated picture of the
adoption/diffusion/implementation process than is apparent from much
of the early accounts of the barriers to the technological moderniza-—
tion of local governments. As was noted at the outset of this report,
there is little documented evidence at this date concerning the effec-
taveness of any but a few of the experiments, demonstrations, projects,
ete., which have been initiated in the past decade to promote the use
of new technologies. The fact that some of the assumptions upon which
these projects were based have been shown to be unfounded does not
mean that the projects themselves may not turn out to produce tangible
improvements in urban service delivery or in establishing new links
between local governments and the scientific and technological communities
(including, in this case, praivate industry).

The demarcations among the classes employed in this report to
group approaches, i.e., technology transfer, S&T agents, and information
systems, are blurred in the case of local govermments, because many of the
projects currently in place combine the three functions. Moreover, in
the case of local govermments, there 1s a danger of misplaced emphasis
on the importance of discrete projects, even if effective, because "
this focus tends to obscure the presence of a larger, more institu—

tionalized set of "technmical assistance" programs operated by other
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branches of state governments or by other organizations. For example,
a recent survey by the General Accounting O0ffice identified 31 states
which had such programs.23 The scope of impact of these programs is
not well described, although they appear to involve elements of tech-
nology transfer and technical information. The project descriptions
presented below are therefore intended to describe the specific ap-
proaches now being supported by federal agencies, and, thus, to denote
current (or more appropriately, current at the time that projects were
funded) thanking at the federal level as to appropriate strategies

to overcome the barriers to innovation zn local govermments, rather

than as a descraiption of the fuller array of possible strategies.

Technology Transfer

For purposes of this report, the project most closely falling
into the "pure" technology transfer mode is the Innovations Transfer
Project, operated by the International City Management Association
under a grant from the National Science Foundation. The stated cob-
jectives of the project are (1) to identify operational local govern—
ment innovations, (2) to evaluate these znnovations from the prac-
titioner's perspective, and (3) to disseminate information about the
innovations. The project thus first attempts to elicat from the user -
community itself new "best—practice" techniques. These techniques may
be internally generated hardware or software technologies or novel uses
of exasting technologies. This "grass—roots" genesis presumably means
that there is a demonstrated utility to the innovation in local govern-.

ment operations, as contrasted say with the claims of a commercial
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vendor of a new project. A key element in the project's strategy is
to engage 1n an on-site verification and assessment of the identifaed
innovations. This verification is conducted by local government
officials 1n the related functional area. By visiting the site, the
review team has the opportunity to view first-hand the operational
characteristics of the innovation. Again, the strategy is intended
to provide nonadopters with peer group assessments of the uwtility of
the innovation. Finally, the project disseminates information about

the innovations, including the names of other users of the product.

In 2ts general design, the project resembles the Innovations Transfer
Project being conducted by the Council of State Governments. In both
cases, the emphasis 1s on eliciting approaches considered innovative
by the user communities. The ICMA and CSG projects do not promote the
use of innovations mew to the complete community of users, but rather
they emphasize the horizontal spread of '"grass-roots” solutions.

Although i1t performs several functions, the Urban Technology System
(UTS) 1s also grouped under the technology transfer heading because the
original propesal for support of the project emphasized the vole of
the system in promoting the diffusion of new technoleogies among the
member cities.

Founded an 1973, with prancipal fainancaal support from NSF, UTS
was designed to test the effectiveness of an integrated technology de-
lzvery system consisting of three interlocking components. The compo-
nents include. (1) a system manager, i.e., Public Technology Incorporated,
(2) specially recruited science and technology agents reporting to local
government chief admanistrators, (3) "back-up' R&D instatutions that

provide active support to the local governments through the S&T agents.
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UTS consaists of 27 ecities in the 50,000-500,000 population size

class. Of the 27 medium sized cities and counties participating in

UTS when the system became operational in 1974, exght ﬁad terminated
their participation by 1977. As previocusly noted, an NSF funded evalua-
tion of the UTS network 1s scheduled for completion in 1979.

The objectives of UTS as set forth in 1its original design are to
stimulate accelerated technological innovation, market aggregation and
nonfederal research and development investment by (1) clearing and
increasing communication channels among the system’s components, (2)

developing more awareness of technological opportunities, needs, and

capabilities, (3) promoting education, training and related polacies

and programs for increasing knowledge of applicable opportunities, and

. 24
(4) promoting an understanding of market aggregation possibilities "

The key element of the UTS experiment is the use of an S&T agent,
uysually a scientist or englmneer, who is assigned to the chief adminis-—
trative officer of the participating jurisdiction, who in most of the
test sites 1s a city manager. This positioning of the S&T agent was
deemed necessary in order to insure that technical information reached
the "right" decision maker and that proposals for new approaches were not
buried within the line agencies. The major functions of the S&T agent
are to provide the required technical, administrative, planning, O
analytical expertise to formulate solutions to problems 1dentified by
his assigned city or county. The range of problems addressed by S&T
agents in the past five years has been breoad, including problems that
required the applicataon of either high or low technologies, problems
that required the application of well-established rather than newly

developed technology, and problems that required only marginal changes
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1n municipal operations as well as problems that necessitated the es—
tablishment of new orgamizational systems. The S&T agents were respon-
sible for producing a technical brief on each 1nnovation developed.
To date, 135 such briefs have been produced, documenting inmovative
solutions ranging from wetted salt for snow and i1ce control to dis-
aster warning systems.

To support the S&T agents, UTS has drawn upon resources 1in
Public Technology, Inc., universities, nonprofit research institutes,
private industry, federal laboratories, and other regional innovation
groups and networks., EFach of the 27 test sites is formally linked
to one of 16 "back-up sites” which have contractually agreed to
support each S&T agent up to specified levels of effort. The "back-up
sites" consist of universities, nomprofit and profit-making research

organizations, and private firms.
Problem solving efforts at the back-up sites were to consist

mainly of rapid-response investigation efforts conducted for a single

community and requiring no more than ten days of effort. Each back-up

gite agreed to provide between ome and three work years of rapad-

response effort per UTS site over the three-year period of S&T agent

activity (1974-1977). Problems wath this element of the system have

occurred due to the limited funding that was avarlable for problem solving

activity of a longer duration. Since responsibility for the technical

diagnosis of a problem was not clearly delineated between the "back-~

up sites" and the S&T agents and the back-up sites were limited to a

maximum of ten days effort on any one task, the ability of the 16 back-

up sites teo address the many urban problems not amenable te quick solu—

tions has been limited.
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S&T Agents

The UTS, described above, 1s also the major test of the use
of S&T agents within municipal governments. There are, however,
several other projects which employ this approach, with some variations.
For the most part, these variations relate to the geographic cluster
of cities served by the project, rather than the national scope of UTS.
Thus, the Califormia Innovation Group and the Alabama Innmovation Group
are examples of "networking" arrangements of S&T agents within a state
Another distinguishing characteristic of many of these projects 1is
that the technical expertise furnished to the network originates ain
the universities. ZExplicitly or implicitly, they represent an applica-
tion of the agricultural extension model to the urban setting. The
final variant of the S&T agent approach considered here 1s the Balti-
more Applications Project which, as detailed below, has several unique
features relating to its emphasis on "capacity burlding” and its em—

phasis on the process of technology transfer rather tham specific solu-

tions.

The Calaifornia Innovation Group (CIG) 1s a statewide consortium

and network of 11 incorporated cities, one county, and the League

of California Cities. The objectives of the Group are: (1) to de-
velop a team approach to solve common urban programs, {(2) to es-
tablish and instatutionalize a statewide technology communication
network consisting of caties, science advisors, industry, and the
League of California Cities; (3) to develop a more diversified re-
source base for supporting urban technology development; and (4) to
continue the process of internalizing S&T operations within local

government.



Vi-21

CIG employs technology agents as an i@portant element in the
transfer system. A field agent i1s placed in each of the cities partica-
pating in the network. The agent divides his time between pro-
jects that the CIG Advisory Board has identified as being of importance
to the Group and specafic projects assigned by the City Manager

The CIG is an outgrowth of the California Four Cities Program, an
early (1971) NASA-sponsored experiment designed to provide technological
assistance to cities. The concept behind the Four Cities Program was
to put together a consortium of participants considered essential in
providing technology transfer to cities. The program was sponsored by
NSF, NASA, the four cities (San Jose, Fresno, Pasadena, and Anaheim,
Califormia), and the sponsoring aerospace firms. The four science
advisors, provided by the aerospace firms, reported directly to the
City Managers. Back-up support for the science advisors wasg provided
by the aerospace firms.

At the conclusion of the Four Cities Program, the General Accounting
Office conducted an evaluation of the experiment  Their evaluation re-
port stated, "The program generally achieved the specific program ob-
Jjectives and showed that such partnership arrangements can bring about
improvements in operating local governments through techn?loglcal in-
novatlons."25 ’

The Alabama Imnovation Group 1s an attempt to develop an applied
research and technology delivery system which can match state and local
governmental problems and needs with university-based problem solving
and research resources: The three land grant universities function as

the delzvery system intermediary. Although the Alabama Program began

as a program for municipal governments, its scope encompasses other branches
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of government. The explicit strategy employed by the Group 1s to facili-
tate a process of accomodation between those with public management respon-
sibrlity and the suppliers of new technology. The emphasis is on developing
agent-based relationships in which the innovator responds to the

needs of the user organization. To 1nsure program responsiveness to

state and local government needs, all projects undertaken require a

request from the government sector and usually the provision of some
financial support. Extension £field agents provided by the universities

play a key role in the program. UProgram costs are shared by the univer-

sities and the participating governments.

The Center for Local Govermment Technology (CLGT) at Oklahoma State
University d4s an interdasciplinary, university-based center designed
to increase the use of science and technology by local governments in
Oklahoma. The del:ivery system 1s an adaptation of the land grant
university approach to agricultural research and extension. Particu-

' on~site demon-—

larly important to the experiment are the "test farm,'
stration and the extension agent concepts. Services are delavered to

the chief administrative officers of city and county governments.

CLGT 1s composed of two divisions——an R&D division which develops
specific projects to provide solutions to high priority problems identi-
fied by local government officials, and an extension davision which
transfers solutions by a variety of means to local governments. The
extension division also responds to requests for technical information
on a quick response basis and serves as a comprehensive referral
service to other agencires and organizations. A User Steering Committee,
comprised of state and local government personnel, provides guidance

to the Center and reviews and endorses all specific projects. Linking
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the local government users of the system and the university staff is

a group of specialized S&T agents tralned in engilmneering technology.

Although the Center for Local Government Technology was directed
to provide engineering and management technology only to county and
c1ty units of government in Oklahoma, a 1975 evaluation of the Center
suggested the suitabilaty of thas approach for any land grant insti-
tution located in a rural state. Thus, while the first two phases
of the program have identified significant common problems of users,

developed "solution packages," and validated the effectiveness of

USDA transfer—-dissemination mechénlsms, the third phase of the pro-
gram 1nvolves: (1) paggybacking the Oklahoma State University exper-
ience to the newly emerging technology transfer programs at the land
grant universities in Nebraska, Louisiana and Arkansas, and (2) de-
veloping, with 15 other universities which are involved in providing
technical assistance to local governments, a network to exchange,

adapt, and disseminate successful solutions on a regional and national

basas.

The Baltimore Applications Project (BAP) is an example of a trans—
fer effort in which a federal agency, 1.e., NASA, assumed the role of
intermediary between a suppliex of technology, the Goddard Space Flight
Center, and a user, Baltimore. The program began in 1974. As described
in a 1977 report by the National Academy of Public Administration,
which evaluated the project, BAP had several characteristies which,
in combination, made it unique among technology transfer efforts. (1)
The project was initiated by the user—-Baltimore City officials; (2)

the project was based upon a bilateral agreement between the City and
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the Center; (3) the project was free—-standing, the terms being estab-
lished by the City and the Center. There was no formal tie to other

technology transfer or utilization systems.26

The project focused upon providing practical access to Goddard's
technical competence rather than attempting to "sell" available tech-
nology. The focus of the project was the process of transfer,
not specific products. Moreover, the project provided an opportunity to
study the effectiveness of user—-pull as a strategy for promoting transfer,
thus contributing to the general body of available knowledge on the trans-—
fer process.

The BAP represents a distinct departure from previous NASA approaches
to technology tr?nsfer. MASA's Technology Utzlization Program, for example,
has focused on secondary applications of existing NASA technology. 1In
contrast, the approach of the BAP has been considerably more of a capacity-
building endeavor. The strategy has been for local officials to define

their problems. The NASA technology agent has functioned as an inter-

mediary or gatekeeper to technical competence in the NASA laboratory,

not necessarily to exasting NASA technology.

The BAP undertook three types of activity. (1) consultation and
advisory activities, (2) technology demonstratioms, and (3) research
and development programs. Efforts were concentrated on those City de-
partments considered to be most interested and most likely to have
problems which would lend themselves to technological resolution. This
strategy had the positive effect of quickly uncovering those problems
most amenable to technology. However, the strategy alsc had the effect
of pushing into a secondary position those high priority problems that

were less susceptible to technological intervention
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The BAP thus far has produced little in the way of new technology
that has actually been implemented. It was originally conceived as a
bilateral program not directed toward third party benefits. Thus, the
BAP did not develop ties with industry to facilitate commercialization
of the BAP applicatiomns. Moreover, the BAP studiously stopped short
of participating in decisions to wmplement the new techmology. Project
involvement 1n agency operating problems and local politics was avoided.
The Baltimore Applications Project clearly was an example of a trans-
fer program concerned more with the process of transfer than with any
particular product, in contrast with most of the other projects noted

above, which have tended to be product oriented.

Need-Pull

The fragmented nature of the local sector 1s one of the reasons
more frequently cited as a barrier to priyate sectory investment inm ur-—
ban technology. Two projects, the Urban Consortium for Techmology
Initiatives and the Communaty Technology Incentives Program,represent
attempts at aggregating these markets through the compailation of
"user need” statements. These statements, which are derived from the
experiences of a ¢rogs-section of municipal officials, are intended to
reflect the "real-world" technological requirements for operating agencies.
The assumption behind the approach 1s that the statements, backed by
the aggregate purchasing power of the members of the consortia, wilil
serve as a sufficient inducement to private industry to invest in the
development of the sought after technological solutions. Another

use of these statements is the potential leverage they provade local



VI-26

governmments in their efforts to induce federal agencies to orient
federal R&D along specific lines.

The nation's 28 largest cities and six urban counties are members
of the Urban Consortium, a natronwide cooperative program established
in 1974 to select high prioraity needs for R&D, encourage the transfer
of information and technologies, and dirrect targeted research efforts
at the federal level. PTI serves the Consortium 1n a secretariat
function. Consortium activities are based on a highly structured use
of "task forces" which encourage interactions among technology suppliers
in industry and government to meet defined needs. Task forces, of whach
there are now ten, are formed to take responsibility for groups of
needs in one area. Applying criteria such as commonality and magnitude,
the ten highest priority needs 1n each area are selected. Information
bulletins are produced for each of the ten high priority needs sum—
marizing the i1ssues, the state of curvent practice among urban juris-—
dictions, current major R&D activities (public and private)} and the
organizations and indiviaduals involved. When new and promising ap-
proaches to these needs are identified by the consortium, the task
force desagnates a User Design Committee with the expertise to test
and implement the S&T application. When such approaches cannct be
identzfied, the task force creates a User Design Committee to design
and carry out an R&D project that will produce a new product. Upon
completicn of the R&D, and after prototype testing in selected cities,
the User Design Committee develops transfer-dissemination "packages"
to guide user governments in implementing the innovation.

The Community Technology Initiatives Program (CTIF) involves

the creation of a new organizational basis for assembling, organizing,

and delivering applied science and technology solutions to governments



VI-27

with a population of 50,000 or less. The potential target for this
effort comprises some 34,000 cities, counties and townships. It com—
banes the objectives of market aggregation, R&D agenda setting, and
information transfer. Established in 1977, CTIP represents 27 munlcl—
palities and townships and three counties. Criteria for selection
include geographical diversity, a range of govermmental form and popu—
lation size, and a demonstrated interest in utilizing science and
technology for public problem solwving. The objectives of the CTIP

are to (1) define common user needs among smaller localities, (2) pro-
vide technical support and information to the users in adapting R&D
results to meet cost and performance erateria, and (3) undertake
demonstration projects to help market the technology These local
governments make up a major purchasing sector in the national economy.
CTIP hopes to engage this purchasing leverage.

Efforts at market aggregation to influence either private sector
or federal R&D are of too recent a vintage to permit firm conclusions.
Although there i; a surface appeal to this appreach, which is but-—
tressed by citations of the idiosyncratic purchasing specifications
of municipal governments and casual observations, such as the job
shop atmosphere of any fire truck manufacturer, the effectiveness of
user needs statements as a sufficient incentive for either private
andustry or the federal government to change its ways must be held

open to question

Information Systems

The praincipal example of a municipal sclence and technology ad-
visory group in municipal govermment is the Mayor's Science and Tech-

nology Advisory Council in Philadelphia.
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M-STAC is a mechanism for assembling 150 scilentists, tech-
nologists and others, including a small management unit, to engage in
a continuing dialogue with senior municipal management i1n Philadelphia
for the purpose of identafying tasks to which the skills of various
Council members can be applied. In this sense M-STAC functions pri-
marily as an information system for senior city officaals. M-STAC
consists of volunteers from research institutions, universities,
and high technological industries. A small staff operating out of
the Mayor's office provides the necessary bridge between the council
and the operating agencies. The Councal reviews scientific and
technological aspects of exasting and proposed municipal programs,
maintains and establishes needs assessments, and evaluates and docu-
ments M-STAC operations and impacts. Currently, M-STAC 1s working
to extend the reach of the Council to the entire Philadelphia
metropolitan area and to complete the independent institutionali-—

zation of the Council as an adjunct to municipal government

The continued viability of this Council s all the more impressive
considering the fragile existence most such bodies have had in state
and local government. In general, the short and less than productive
li1fe spans of such groups leads ome to doubt if the approach has much
to offer local governments as a means of tapping the pool of scientific
and technical personnel residing in a city or its environs. The
Philadelphia case suggests that an advisory enterprise is not inherent-
1y doomed to fanlure, although, as is the case with the atypical suc-
cess of the governor's science advisory project in Michigan, the unique
features that separate the "successes" from the larger number of fail-

ures are not readily apparent.
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Section VII

Summary

Since the mid-1960s an acceleration in the rate of utilization
of publicly developed technologies and scientafic and technical inno-
vation by state and local governments has remained a consistent objec—
tave of the federal govermment. However, the specific reasons cited
for these objectives have changed. In the mid-1960s, increased uti-
lization of advanced technologies and scientific and technical per-
sonnel was tied to the goal of economic conversion and vas intended to
pick up the slack 1n the product market for aerospace firms and the
labor market for scientists and engineers. In the m1d-1970s, the

&
emphasis shifted to the need to increase productivity in the sexvice
delivery systems of state and local govermments. There are strong
parallels in the objectives contained in President Nixon's 1972 Message
on Science and Technology and President Carter's directive to the heads
of federal agencires 1n 1977. Congressional statements over this period
have expressed a similar interest in increasing the rate of utiliza-
tion of federally sponsored research and development.

Pursuit of the above goals continues, despite a mixed record of
success during the past decade Some historical perspective on a 1970
Conference on the Application of Science and Technology to Public Pro-—
grams may be illustrative here.l This conference was held during the
first great public awakening to potential applications of technology

to domestic problems. At the conference many examples were cited of
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organizational, managerial, and technological annovations that could
potentially be applied to the amelioration of a hogt of domestic
problems. Among the more noteworthy examples were the following®
modular housing, produced by Stirling Homex Corporation; creation of

a New York City Rand Institute to bring about a systematic applzcation
of amalytacal skills to urban problems; and some specific technologies,
such as slippery water (léter renamed rapid water). During the short
span of years between that conference and the present time, the organi~
zations have become defunct; the technologies have experienced limited
use. Similarly, many state level efforts to draw upon scientific and
technical advice through the creation of governors' science advisory
boards or the creation of state scilence engineering foundations have
proved to be of Ilimited value.

Despite these failures, state and local government efforts to
bring about the greater utilaization of technical informataon con-
tinue. Within state legsilatures, no formal or discrete S&T-related
activity exaisted in 1970, today, several viable institutions are
operating. The number of local govermnments involved in various tech-
nology transfer programs 1s far greater today than in the early 1970s.
Samalarly, state govermments continue to apply new technologies and to
develop internal staff capazbilities to handle the growing complexity
of their policy agendas. The tone of the federal/state debate over
national energy policy has highlighted the state governments' insis-
tance on being involved 1n the formulation of a mational energy policy.
Debates concerning the content of such a policy have supported the

contentzon that state governments must be in a position to engage in

technical critiques of plans developed at the federal level.
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Indeed, one of the great dafficulties in assessing federal/state/
local relationships in technology transfe£ and research utilization 1s
the fact that any such examination covers a period of only ten years.

A sense of perspective is absent in many of the assessments of specafic
projects and broader approaches; the type of changes that may be neces-
sary to produce a more effective system for intergovernmental transfers
of technology and information may require a longer period of time to
develop than is customary for "project" activities. In many cases,
what is required are adjustments mnot only in formal relationships,

bui: also in personal relationships. These changes‘lnvolve credaibilaty
and trust, attributes of relatrlonships whach usually evolve slowly.

Lt may be useful at thas peint to look more carefully at the ex—
perience of the agricultural extension system, which is frequently
cited not only as the model of the systematic application of science
and technology but which also has served as a specific base upon which
various new proposals have been designed. The agricultural extension
system today is deeply instilled into the fabric of American agriculture.
Although the system has not escaped recent critieism, it still re—
mains the best example of an arrangement for harnessing technology
for domestic purposes through an effective linkage of user and supplier
communities. The hastory of the system, however, shows that its
evolution was not without controversy. What i1s looked at today as
a seemingly inexorable outcome of shared objectives and efficient
approaches is instead the product of approximately 130 years of debate,
discussion, controversy, and reformulation. The dates of the landmark

events in the evolution of this system should themselves be regarded

as a measure of the time it took to firmly establish itself. Accordang
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to True2 and to Knoblauch,3 the princapal historians of agricultural
research in the United States, these dates are: 1846—-a professorship
in analytical chemistry at Yale Unaversity; 1862-—-the Morrill Act,
1865-~the Hatch Act; 1906—the Adams Act; and 1935--the Bankhead-
Jones Act. There is thus a sense of time-warp to the inevitability
and frictionless evolution of the agricultural extension model, now
firmly in place, and a sense of frustration at times and uncertainty
about the viability of current efforts

The focus of this report has been on the development of federally
supported programs to promote the transfer of technical information
and technology. This orientation reflects the current view that
existing relationships between state and local governments and the
technical communities (e.g., private industry, universities, profes—
sional associations, etc.) are not adequate. This recognition has led
to the development of new organizations and new approaches. With a
few exceptions, such as the market aggregation activity in local govern-
ment, inadequate attention has been focused on how impediments to the
flow of technology between private industry and state and local govern-—
ment can be removed.

There 1s also a need for greater recognition on the part of the
federal govermment of the disparities that exist among state and local
communities concerning interest in and ability to compete for federal
assistance. TFor example, with regard to information systems such as
NTIS, the form in which federal assistance has been provided 1s based
on an assumption that there is a support structure which can easily be
assigned to search for and digest information. This support structure *

is lacking in many state capitols. In other state capatols, however,
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state govermments are well—-staffed and well-supplied vwith the hardware
and software accoutrements of modern information systems. The federal
government, to date, has not fully understood the implacatzons of thas
disparity in capabilities. At times it appears to be content simply
with information retrieval, often accessed through computer technology,
without understanding that for many users simple access to information
1s not sufficient. What state and local government most sharply lacks
are the personnel to obtain such information, and, perhaps more impor-—
tantly, to translate 1t into a form which is meaningful 1n the context
of executaive policymaking or legislative debate.

The state-of-the-art assessments provided in this report derive
from two sources: evaluations of existing projects and research
findings. The two do not easily fit together. The projects in many
ways reflect efforts at manipulating levers or relationships that were
1dentified 1n an earliex body of research. Recent research has tended

to question many of these relationships. However, these recent re-

search findings cannot be interpreted as being evaluations of existing
projects. The newer research findings point to new sets of relataonships,
but do not themselves provide specific programmatic guides. Moreover,
the relationships that have been adentified as crucial do not readily
lend themselves to federal intervention. Thus, probably less 1s known
about what comprises successful technology transfer and information
dissemination programs than is reflected in the analytical framework
whach has produced existing programs.

Such a seemingly agnostic conclusion has considerable value. It
suggests at the outset that federal policy remain flexaible. It sug-
gests also that individual federal agencies do not commit themselves

too heavily to any single course of action until more evaluations
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of existing projects are completed and until a clearer idea is derived
of how recent findings can be converted into operational programs.

There are, moreover, specific findings from the state-of-the-art
review which do bear directly upon the future of federal programs.

The processes by which state and local governments search for and
accept technology varies by functional area. The process of adoptionm,
1ncorporation, and utilization of scientzfic and technical information
is heavily dependent on the interaction of a set of variables, whose
influence 1s heavily conditiomned by the specific setting in which the
technology or information 1s to be based. These findings suggest that
1t will be very diffacult to design a single policy or approach which
will be applicable in many settings.

Variabies and relationships found significant in one setting have
been found te be not significant or significant in the opposite direc-
tion in other settings. These findings point to the considerable
dafficulty that_federal agencies will have in operating in the push-
mode, either for technologies or for informatzon. It alseo suggests
the potential utility of the alternative approach to securing greater
utilization of technology and anformation, namely, strengthening the
internal capabilities of user communities to make more informed de-
cisaons. This 1s a high-risk strategy for federal agencies an that by
strengthening the capabilitires of state and local governments, they
(federal agencies) increase the likelihood that they will be dealang
with assertive, independent entities, that may become even more
reluctant to accept Federal assistance than at present. The policy
dilemma here, 1f it may be called a dilemma, 1s that the current set
of intergovernmental relationships do not seem to be producing the
desired flow of information and expertise. It is common to regard

this resistance of state and local governments to federal selutiomns
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as a failure of the user communities to accept the correct solutioms.
A major rethinking in federal perceptions of the strengths and weak-
nesses of state and local governments to make independent judgments

about technical information may be a necessary first step before any

new programs can be designed.
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