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Policy analysis consists of evaluating policy options

in terms of their effects. The analysis is not complete, however,
until the reasoning has been reversed, starting at the outcomes end
and reasoning back to the first choice (backward mapping). Reversing
the logic has two effects on analysis; it provides insurance against
unanticipated eifects, and it changes the content of the policy
options recommended. Using reversible logic also means deliberately
building into one's parochial (narrow) solution an anticipation of
others' parochial solutions. An energy consumption example can be
used to demonstrate how reversiple logic works. The forward leg
starts with a standard set of implements, the backward leg with a set
of decisions that policy would have to affect in order to influence
energy consumption. The forward and backward legs produce almost

opposite results. Youth employment is a co

lex example of a

multiple-jurisdiction, multiple-outcome policy. Employment policy may
have several purposes. Successful implementation consists of trading

multiple objectives against one another to achieve desired outcomes.

Other sources of complexity are multiple political jurisdictions and

variations in the parameters that influence policy. (YLB)
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Forvard snd Backward Mapping:
Reversible logic in the Anslysis of Public Policy

"Cheshire Puss,” Alice began, rather timidly,. . . "Would
you tell me, please, which way I go from here?"

"That depends a good deal on where you want to get to,"
said the Cat.

"I don't much care where. . ." said Alice.

"Then it doesn't matter which way you walk," said the
Cat.

" . .80 long as I get somewhere,”" Alice added 89 sn
explanation.

"Oh you're sure to do that,"” said the Cat, "if only you
valk long enough.”

=~Lewis Carroll, Alice in Wonderland

* * *

If 1 were planning s trip by automobile from Seattle to
Boston, I could choose s route in at lesst s two ways.
One way would be to start in Seattle and trace a path
esst on I-90, the major interstste highway. I could
follow that highway on my map until I reached a point
vhere it became clear that I would mies my destination if
1 stayed on the highway. Then I could adjust my route
north or south to arrive in Boston. Another wsy would be
to start in Boston, look at the slternative routes head-
ing vest, choose the route that seemed most closely to
approximate the rough latitude of Seattle, follow it
vest, and as I spproached Sesttle, adjust it north or
south. In fsct, if I were interested in finding the most
efficient route, the most scenic route, or the ~ne that
would take me closest to wy sister in Denver, 1 would
probably use both techniques.

* * *
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Decision trees are a commonly-used technique for
analyzing sequentisl decisions affected by chance. To
construct a decision tree, wve firet break s complex
problem into a series of choices (Gecision nodes) and
uncertain events (chance nodes). We then arrange thoae
choices and events in sequence from the firet possible
choice to all possible outcomes or end vslues. The
branches of the decision tree describe alternative paths
to a variety of end values. In this form s decision tree
is a useful descriptive mwodel, but it is utterly useless
as 8 normstive modele=~ that is, as a model for deciding
which path to take. To use a decision tree for this
purpose, we must assign vslues to the pay-offe

associated with each node on each path. We do this by
"folding=back"” or "flipping"” the tree. Folding~back or
flipping involves using the values at the ende of various
branches to assign values to specific nodes slong each
path. The model worke, first, by laying out sequences of
choices and events, and then b! using end results to
aseign values along each path.

* * *

Physicists and astronomers are currently converging on a
theory of the origin of the universe. The theory began
in the 19208 with the discovery by astronomers that
other bodies in our galaxy are receding from us. This
discovery led to the "big bang” theory, which hypothe~
sizes that the universe had its origine in a single large
explosion of enormously dense matter some 10 to 20
billion years ago. In search of a way to test this
theory, physiciste have hit upon spn ingenious idea. If
the big bang did occur, they reason, the universe must
have been an undifferentisted mass just prior to the
event. But reaearch on sub=atomic particles ghows a
variety of elementary particles and forces. The process
of getting from an undifferentiated state to & differen-
tiated one, they reason, must of have consisted of a kind
of "cooling out.” At the earliest otages of this
process, elementary particles snd forces, as we know
them, did not exist becsuse the energy produced by the
concentration of matter was so extraordinarily high that
they could not form or operate. As the concentration of
matter decreased, ¢lementary particles collided to form
more complex combinations, held together by more diveree
forces. One can reconstruct the formation of the
universe, in other words, by examining the energy
neceesary to break spart or combine sub~atomic
particles. And one can infer the behavior of sub-stgmic
particles by examining the behavior of the universe.
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Alice's problem was that she didn't know either where she was or vhere
she wanted to go. In the three examples that follow Alice's pro‘blen. it is
clear that even if you know where you are and where you want to go the process
of getting there is often more complex than it seems. The examples all share
the same logic, & logic 6o commonplace that we often don't recognize it, much
less exploit it. The logic is essentially this: To get from 8 etarting point
(Seattle, the firet choice in & decision tree, sub-stomic particles) to s
result (Eoston, the best outcome, a theory of the universe), we don’t just set
sn objective and go there. We begin at either end and reason both wsys, back
and forth, until wve discover 8 satisfactory connection. In some instances,
decision trees, for example, this logic is explicit and orderly; in others, my
cross-country driving, for example, it ie intuitive and disorderly. In both
cases, it is "reversible.” That is, ve can't get from a starting point to &
result until the logic works both ways, forward snd backward. If I vere to
leave Seattle, heading esst, intending to end up in Boston, I might never get
there, because it happens that the interstate highway from Seattle doesn't go
there. But if I mentally plan my trip by starting in both Boston and Sesttle,
searching for & estisfactory connection between them, my chances of getting
from Seattle to Boston are markedly improved, though by no means certain. For
analytic purposes, it doesn't matter whether I start in Boston or Seattle, so
long a3 I do both at some point and make sure that the route I choose from

either end connects somewhere in the widdle.

Policy Analysis and Reversible Logjc

Policy anslysis, whether practiced by academice, professional analysts,
or policymakers, consists essentially of specifying alternatives, values, and
outcomes for policy decisions. The utility of anaslysis lies not so much in

thinking of proposals that no one has thought of before, but of disaggregating

(V|
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choices into their constituent parte and sssessing one llternatiqg against
snother. The main rationale for policy analysis is that decisionmakers, hence
the public, sre better served if their judgements sre informed by a thoughtful
evsluation of slternatives.

This view of policy snalysis containe 8 number of questionable
assumptions, many of which we will examine in due course. For the momen;.
let’s focus on the notion that snalysis consists of evaluating policy options
in terms of their expected effects. Say, for example, we were interested in
finding ways to reduce energy consumption. The range of tools, or implements,
available to policymakers might include (1) a purely voluntary program
designed to demonstrate the costs of certsin kinds of energy consumption and
the benefits of reduced consumption; (2) a program based on gradusted utility
rates designed to increase the unit costs of energy as consumption increases;
and (3) a program of mandatory building code regulations designed to force
property owners to make changes that reduce energy consumption. These
implements could be trented as slternatives by themselves or they could be
combined in various ways to frame alternatives. The value of policy analysis
lies in its ability to specify what each implement consists of, what it might
cost, and what its likely effect on energy consumption would be. Once this
specification is done, & policymaker could make 8n informed choice.

The alert reader will see 8 flaw in this logic. What exactly is this
policymaker choosing? He or she is choosing a hypothetical cause-snd-effect
relationship between an implement, or a bundle of implements, and an expected
effect. If the specification is carried to the point of saying, for example,
that "graduatsd rate schedule 'x' csn be expected to produce energy ssvings
'v," we have established a hypothetical relstionship between rates and
consumption. What we have pot done is to reverse the logic snd sssess the

cause-and-effect relationship from the point of view of the energy consumers
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or the implementing agencies, asking what options they face. We would find, if
we did this, that the population of consumers is heterogeneous. Some will
repond rationally by making capital investments in energy conservation up to
the point where the marginal returns in reduced consumption equal marginal
costs of modernization. Some will be unable to respond rationally for lack of
access to capital, and will simply pay a premium for energy. Some will

disconsect their utility meters. And some will orgsnize a coalition of energy

consumers to modify the rate schedule.&

These responses to energy comservation
policy will present certain problems to the implementing agencies. They will
produce an aggregate effect on energy consumption that may or may not be
consistent with the effect that policymakers expected when they chose the
gradvated rate schedule. If the actual effects were consistent with
policymakers' expectations, it might not matter in the short run whether our
aralysis had accounted for the possible responses consumers and implementing
agencies. But the effects of policies are seldom exactly what we expect them
to be. When the effects are not consistent with our expectations, we are in
deep trouble if we haven't accurately portrayed possible responses to the
policy, because we have no systematic vay of knowing what went wrong.
Specifying alternatives and assessing their expected effects is only part
of the analytic problenm, in other words. It is like the first stage of
constructing a decision tree, where decisions, chance events, and expected
outcomes are arrayed in a logical sequence. The analysis is not complete
ustil we have reversed the reasoning, starting at the outcome end and
reasoning back to the first choice. Reversing the logic has two effects on

our analysis. Firet, it provides insurance against unanticipated effects, so




Forvard/Backward Mapping Page 6

that if things start to go wrong in the implementation procces we have an
intelligent response. But second, and mcre importantly, it changes the
conteut of the policy options we recoumend.

Policy analysts use terma like “iterative"

to describe thia process of
reasoning back aud forth between first choices and expected effects.
Regardless of what you call it, reversible legic carries an important message
for both analysts and policymakers: Specifying the expected relaticnship
between implements and their effects is only half the analytic procesas=- the
forward mapping half, if you will. The other half coneists starting with the
choices ¢onfronting people at the “ovtcome” ond and playing the consequences

of those choices back through the sequence of decisions to first choices-- the

backward mapping half, if you will.

Policy Content and Reversible legic

When 1 presented the first version6 of this argument gbout revessible
logic, in the forn of a plea for backward mapping, friendly critics responded
in 8t least two ways. Onme group made what might be called the "codified
coumon sense” response. They would say (usually yith » elightly defensive
edge to their voice), "That's exactly how I thiuk about problems..., been
doing it for years.., nothing very original there."” Another response was
"nice idea, but no practical utility." "It mskes a8 certsin amount of sense,”
these critics wou.’ say sympathetically, "but you could never get a state
legislator to think that wayﬁa Leaving agide the question of whether the
idea ies original (I went to some paivs to explain not only that it wasn't
original but that I had stolen it outright from Mark Moore), these two
responses are revezling. One response says essentially that the ides is so
comnonp lace it is hardly worth belaboring, the other says it's so novel

ordinary people would never use it. Both responses have an element of truth,

3
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and tberein lies the analytic utility of reversible logic. It is useful
precisely because it captures s common pattern of thought. But it slso raises
problems of fessibility, since regerdless of how common the psttern of
thought, it is not used syetematicslly either by policymekers or policy
analysts.

Fsced with a problem, policymakers frame solutions using implements over
wvhich they exercise the greatest control.a Actors at different political and
administrative levels control different implements. Each gset of implements
has a limited range of effectiveness. The content of policy at sny given
level of the system is a function of the implements people control st that
level 8nd the effects they are trying to produce at other levels. The
outcomes of policy are a function of how well implements at different levels
mesh together to produce a result.

At any given political or administrative level, people have strong
incentives to view the success of policy mainly, or entirely, in terms of the
implements they control, disregarding the fact that the overall success of the
policy depends not on their implewents alone but on the relationship between
their implements and those at other levels. The result of these incentives is
that people at different levels tend to focus on “parochial" solutions--
solutions that are narrow in their effects and limited by the incentives that
cperate at that level. There is no guarantee that this interlocking system of
parochial solutions will produce a result that anyone would regard as a
"success.” Nor is there a universal principle ordaining that any result which
energes from tbis system of interlocking solutions is a “good" result. The
system, in fact, produces many failures.

Reversible logic provides an explicit way to anticipate the effect of
parochial solutions on the outcomea of policy. People at different political

snd adwinistrative lovels may or may not recognize that they operate in a

J
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system of interlocking parochial solutions. Their long-term asucceas depends,
to s large degree, however, on their ability to anticipate the actions and
reaponses of people st other levels. This strategic sense is relstively
rare, even though it is in everyone's self-interest to have it. Thie
explains why reversible logic is both extrsordinsry snd commonplace. When we
éee gomeone operating with s relatively sophisticsted command of reversible
logic, we think of that person as extrsordinary. But the notion thst people
should learn to adjust their sctions to the expected actions of others is so
embarrasaingly simple it seems trivial.

We would expect reveraible logic, the more it is used, to increase
the likelihood that & policy will "succeed,” from the standpoint of both
parochial snd external criteris. In mundene terms, using reversible logic
means deliberately building into one's parochial solution sn anticipation of
others' parochisl solutions.

Seen in theae terms, policymaking and implementation sre speciaslized
forms of bargsining; policy analysis is the formulation of bargaining
strategies. The characteristic festures of bargsining are that (1) no actor
controls sufficient resources to determine snother's actions with certainty;
(2) the interesta of the actors sre not identicsl, ao that conflict over ends
snd means is, to some degree, inevitable; (3) the actors have something of
value to gain from staying engaged with each other, so that to some degree,
they depend on each other; hence, (4) solutions to bargsining problems require
"the formation éf autually consistent expectations” smong people with a stake

in the outcone.9

A good bargaining strategy provides a way of maximizing
one's own interests, but it also provides s way of snticipating the actions of

others.
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A policy is both an suthoritstive statement of what ghould happen and a
cslculated judgement sbout what will happen. Like sny bargaining atrategy,
policies must have sufficient flexiblity to sllow for the difference between
vhat should and what will happen. Policymakers make strategic errors when
they confuse their aspirati s sbout what should happen with their calculated
judgements about what will happen. Policy analysis works best when it puts
calculated judgements in the service of sspirations. The more careful the
calculations that precede the construction of a policy (up to the point, of
courae, where the caslculationa begin to interfere with the likeiihood of
getting something done), the more likely it is that policymakers will
snticipate the responses of other actors and factor them into the content of

the policy. The more likely it is, in other words, that they will explicitly

use reversible logic.

Energy Conservation: A "Simple” Exsmple

To demonstrate hov reveraible logic works, let’s return to the energy
conservation example. Energy conservation is a relatively simple case, first,
because it ¢an be hardled as a problem of relstionships among 'evels within a
single governmental jurisdiction, and second, because it has a relatively
clear outcome, that is, reduced consumption or & reduced rate of increase in
consumpt ion.

Assume that a municipally-owned utility delivers energy to all consumers
in 8 ¢ity. The city also has 8 Building Department, one function of which is
to enforce the city’s building code. The City Council pakes policy for all
city departmeuts, including rates for the utility end mcdifications in the
building code. The energy conservation issue comes before the Council when
the Utility proposes to invest in new electrical genersting capacity to meet a

projected increase in energy demand. Members of the Council reply that,

11
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before the City inveats in new generating cepacity, it should sttempt to
reduce consumption through enargy conservation measures. The Council, and its
anslytic staff, undertake s review of options for veducing or controlling
energy consumption.

Table 1A shows 8 get of implements and their corresponding streams of
ection. The problem confronting the Council and its staff is how to construct
e policy, composed of one or more implements, that reduces energy consumption
or, at least, slows its rate of growth.

Reading Tabla 1A from left to right we see 8 common policy snalysis
problewm: a choice of voluntary, incentive-based, end regulatory implements.
The effects of these implements depend on & number of parameter;.lo The
voluntary gpproach depends mainly on conaumers’ preferencea for energry
ralative to other gooda, captured in part by the relative prica of energy. 1f
we expect information on how to conserve energy to affect energy consumption,
then we must assume that present demand for energy is not an sccurate
reflection of consumer preferencea=- that is, people would voluntarily coneume
less energy and more of something elee if thay understood how to conserve.
The incentivg-based approach comaists of & "gradient,” in which the unit price
of energy rises 85 consumption increases. It might also contain exceptions
for particular classes of individuals or firms. Its effect on consumption
depends on the price elasticity of demand for energy. Changes in the rate
structure will affect energy consumption to the degree that consumption 28
sensitive to changes in price and to the degree that the gredient or slope of
the rete structure introduces incentives to conserve. The regulstory
approach is besed on building code requirements that are designed to reduce
energy consumption. These requiremente might be applied to new structures
only, or to all structures that undergo changes significant enough to require

a8 building permit. This spprosch slso requires a decision, explicit or

12
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implicit, on howv much inspection is necesaary for each unit of ne§
construction in order to enforce the code. The effect of the regulatory
approach depends on the rate at which new conmstruction occurs and the marginal
cost of complisnce with code provisions. Building code regulation will reduce
energy conaumption, in other words, if buildings are renovated or comstructed
at 8 rate sufficient to affect the .ggregate demand for energy, if the
Building Depsrtment can enforce the requirements relisbly, and if the marginal
cost of compliance with the ener,y conservation requirements i. at least equal
to the returns in reduced energy consumption.

Evalusting these options as mutually exclusive alternatives, based on a
quick ass;easment of their festures and the parameters affecting their
performance, we get something like the following resulte: The voluntary
approach is likely to produce the lowest pay-off in reduced consumpticn of the
three options, eince it contsins no incentives to conserve other than free
information. 1t has a higher likelihood of being implemented than the
regulatory approach but & lower likelihood than the incentive~based approach.
The voluntary approach can be implemented by disseminating information, while
the regulatory approach requires inspection and enforcement. But the
incentive-based approach reaches energy consumers more directly than the
voluntary approach, through the rate structure, rather than depending upon
consumers to use infc mation. The incentive=based approach is likely to
produce the highest returns in reduced consumption as well as having the
highest probability of being implemented. The regulatory approach probably
produces 8 grester reduction in consumption tham the voluntary approach but

less than the incentive-based spproach, with the lovest likelihood of being

o |
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inplemented. The exact order of the optione depends, of course, on the
couposition of the policies and the values of the parameters. But we can get
a rough sense of the stakes from this Quick analysis.

If we were choosing among these options, as wutually exclusive
alternstives, based atrictly on thia analysis, we would probably choose the
incentive~based approach. There are uncertainties about the price elasticity
of demand and the correct slope for the rate structure, but these
uncertainties are a good deal less than those confronted in either the
voluntary or the regulatory approaches. Furthermore, the incentive-based
approach appears to maximize the degree of control the City Council exercises
over rates and consumption. Rather than deferring to the tastes of individusl
consumers, or to the regulatory akill of the Building Department and the
vicissitudes of the real estate market, the Council can directly alter the
choices of consumers by manipulating the price of energy.

Up to this point, we've done & relatively conventional analysis of policy
slternatives, with perhaps a bit more attention to estimates of implementation
than is usually the care. The analysis has 8 kind of appealing common-sense
logic. Saying that the best way to get consumers tO comserve emergy is to
give them a financial incentive to do 80 is & lot like saying that the
shortest distance between two points is a straight line.

Now let’s reverse the logic, turning to Table 1B. Instead of starting
with policy alternatives, specifying the parameters that effect their
performance, and predicting their effects, let’s examine energy consumpt ion
from the point of view of consumers and producers.

Takirg consumers ae a point of departure, the first thing that's evident
i that they are not a homogeneous group. There are large industrial

consumers, for whom the decision to conserve initislly means either reduced

16
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owners and developers, for vhom conservation initislly maans increased
construction and renovation costs; and there are residential consumers, for
whom conservation initially means increased prices for new housing, incressed
costs for removation, and decreased consumption, with its attendent effects on
living standards. Bach type of consumer hea somewhat different stekes in
energy conservation; their behavior in response to any policy will be a
function of how they perceive those stakes. Furthermore, emergy conservation
policies set up choices for consumers. Different consumers face different
choices. And their individual choices have collective consequences that sre
important to policymakers.

From the consumers' point of view, the decision to conserve is based on
the price of emergy relative to other consumption goods or factors of
production, the costs associated with conservation, and the likelihood of
future returns on conservation. As the price of energy rises, the decision of
vhether to conserve becomes more spparent to consumers. But there are any
number of reasons why they might not choose to conserve. They might not have
sccess to the technology necessary to conserve, the cost of capital may
sufficiently high to raise doubts about the long-run returns on energy
conservation, they might not believe that the price of enmergy will continue to #
1ise, they might pass the increased costs of energy on to someone else, or
they might slter consumption patterns and factors of production so that they
consume the same amount of enmergy but less of something else.

In order for energy comservation policy to work it wmust exert a marginal
inf luence on 8 myriad of consumption and production decisions. I1f we view the
policy from the consumer's perspective, we must ssk what policy implements
would cause consumers to "tip” their decisions, on the margin, in favor of

conss .cion. In order to answer this question, we have to think in terms of
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the value of consumption snd conservation to various types of consumers and
the ways in which policy can affect consumption decieions. Taking this
perspective, gives us gomewhat different results than we got by looking at the
problem from the perspective of the Council. We see immediately that if we
can't influence certsin key decisions (new construction, renovation, location,
capital investment, etc.), we cannot expect energy comservation policy to have
an effect. But we can also see that there might be incentives to conserve
independent of any new energy consec¢vation measures the Council might
undertake. If, for example, purchasers of new commercial buildings and
residences were to calculate energy costs in determining the real price of the
structure, then they would probably demand lower energy costs. This, in turn,
would mean that builders would compete, not just on sales price, but also on
long~run energy coats~- just as automobile manufacturers compete on gasoline
wileage. If commercial real estate owners and industrial firms were to
calculate the return on their investment that could be captured from reduced
operating costs due to energy conservation, then they might be willing to
invest in conservation. If household consumers could see how reduced energy
consumpt ion could result in the same or a better living standards, then they
might be willing to slter their consumption behavior. All these conditional
propositions depend, of course, on the present gnd future prices of energy,
relative to other goods and factors of production, gnd on the availability of
information about the future consequences of present decisions. The Council
c¢an, to some degree, control these implements.

Based on this snalysis, the role of information appears to be more
powerful than it was when we took the "forward mapping" perspective; but it is
only powerful, we have learned, when it can be targeted on key consumption and
investment decisions. Genersl information sbout the value of conservation is

not likely to have much ecrfect; specific informstion targeted on specific

Al
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consumers facing specific decisions may have s much larger efféct.

We can also see from this snslysis that the presumed advantages of the
the incentive~bssed aystem may not be what they seem. If there is an
incentive built into the existing rate structure for conaervstion, why might
the Council waat to adopt s graduated rate structure? Industrisl consumers
face production, capital investment, and plent location decisions, in which
the cost of energy is major factor. Large industrial comsumcrs pay city
taxes. The proportion of their business they choose to locate in the city is
their decision, not the City Council's. The gradusted rate structure might
have the perverse effect of reducing total energy consumption by reducing the
number of induatrial consumers, hence the city's tax base. The sane argument
appliea to commerical real estate developers.

Building code regulations slso look different from the consumers' end.
The effect of building code regulations, from this perspective, is to impose a
mandatory increase in building conatruction and renovsation costs, without
regaerd for future returns on reduced consumption. If the regulations are
based on accurste assumptions about the price of emergy, consumer preferences,
and returns on investment in conservation, then they will result in reduced
consumption exactly equal to that which would have been produced yithout
regulation. But these returns will be offset by the costs of enforcement and
inspection. If the regulations sre based on insccurate sssumptions sbout
price, preferences, and returns on investment, then they will result either in
too much conservation or the same anount of conservation that would occur
without regulstion (sgain offset by inspection and enforcement costs). Too
much conservation means essentiaslly that the marginal costs >f conservation
exceed the returns gained from incressed efficiency.

This doesn't mean that regulation has no potential role in the Council’s
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enesgy conservation strstegy. There will always be uncertainties sbecut the

rate of return on building technologies that result in conservation. There
will likevwise slvays be unacrupulous developers yho will sttempt to exploit
consumers’ lsck of swsreness of ene¥gy costs as a fsctor of the real price of
housing by building shoddy housing or doing shoddy renmovations. Taking the
energy consumer's perspective, however, suggests that regulation, if it is to
be effective, can't be the sole implement of conservstion policy, since it
carries a high risk of perverse effects. The role of regulation, it seems, is
to set "threshold conditions,” below which building standards should not

fall, but to avoid imposing costs that have no future returns. |

Now let’s look at energy conservation from the perspective of
implenmenting agencies. The Utility, recall, initisted the discussion of
energy conservation by requesting permission to seek financing for more
generating cspacity. The Council responded by suggesting conservation 88 an
alternative to new capacity. The utility and the Council clearly have
different views on the matter of energy consumption.

The Utility is & major public enterprise. Its performance is evaluated
by how well it weets demand for energy, and at what price. Its ability to
meet these performsnce expectations depends, in turn, on how yell it maintains
and replaces its capital stock. From the Utility's point of view, requests
for additional generating capacity are not just pleas for more energy, they
are major capital investment decisions. These decisions are made by balancing
the revenues produced by the existing rate structure against current operating
expenses and future plans for replscing or updating generating snd
distribution facilities. A proposal to substitute conservation for capital
investment presents the Utility with 8 major mansgement problem. If the
oversll effect of conservstion is to reduce consumption, holding rates

constsnt, as wight happen with the voluntary or regulatory approaches, then
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the Utility faces lower revenues. I1f the effect of conservetion is to reduce

overal l conaumption, but to increase rates for certain levels of consumption,
as might happen with the incentive-based propossl, then the Utility might face
stable or increased revenues. Either way, conservation introduces
uncertainties into the Utility's revenue-expenditure calculations. We would

expect it to respond to any conservation policy by trying to minimize these

uncertainties.

Furthermore, reduced energy consunption presents certain logistical, or
“load management,” problems for the Utiiity. Utilities typically meet their
demand and price expectations by supplying anergy from a number of different
sources., A single utilicy wight meet its demand for electrical enmergy by
juggling nuclear, foseil fuel, and bydroelectric sources, as well as by
contracting with other utilities to buy and sell energy. Determining the
right mix of energy sources, at any given level of demsnd, is a tricky
management problem. The problem is even trickier when demand shifts-- as it
‘would if conservation were working. It might involve reallocating demand
among energy sources, renegotiating contracts with sellers of energy, or
attenpting to sell excess capacity to other utilities,

None of these problems is insurmountable, but taken together they suggest
that the Utility will respond to energy conservation policies by attempting to
minimize their effect on capital investment snd load management. These
responses must be anticipated in any conservation policy the Council
formulates.

A smart Council member, no matter how committed he OT ahe is to emergy
conservation as an slternative to capital investment, would want to examine
the consequences of reduced demand for the internal operations of the utility.

Failing to do so could mean that conservation might be labeled "unsuccessful,”

O")
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even if it wesn't. Suppose, for example, that energy consarvation, by the
grsduated rate method, creates 8 aurplus of enerpgy, which the Utility then
sel)s st 8 handsome "profit” to s neighboring utility. Large industrial
consumers, now paying higher rates, inquire during the Utility's next 1ate
hesring before the Council why these "profits" have not been passed on to
rate-payers in the form of lower rstes. The answer, from the Utility and from
pro-couservation Council membersa, would have to be, "because we're prowoting
conservation, not lower utility rates.” Is this where you would like to be
if you were 8 pro-conservation Council member? Probsbly not. What would
happen if the Utility were forced to tale 8 loss on its aale of surplus power?

Or suppose the utility is engaged in & long-term capitsl investment
progrem, gradually phasing out inefficient fossil fuel generating plants and
substituting wore efficient energy sources. One effect of reduced demand
projections, the utility ergues asfter the conservation plan has gone into
effect, has been to slow down the rate of capital replacement, effectively
depriving rate-payers of the benefits of more efficient generating plants.
How would you reply to this if you were a pro-conservation Council member?

The point is not that the Utility, or its large industrial clients, will
inevitebly oppose enargy conservation or tiy to sabotage it, though they
might. The point is vather that conservation policies create certain internal
management problems for the Utility, given the incentive structure within
which it wvorks. If & Councii member ia really interested in conzervetior &8s a
policy objective, these dif ficulties will have to be anticipated, or the
chances of a successful conservation policy will be severely reduced. Among
the implewents thaet the Council could uce to sddress the Utility's capital
investment problem ia to limit totsl cespacity temporarily, but to authorize
capital investmenta that would incresse the efiiciency of production within

that limit. This would give the Utility an incentive to focus its capital

&
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investment decisions on projects that promote ruvnservation and‘that have
direct returns to consumers, rather than on those that aimply sugment capacity
on the sssumption that increased capacity creates ita own demand. The Council
might address the issue of "profits” from the sale of excess energy by
stipulating that the proceeds from these sales be used either for investments
that increase efficiency within existing capacity, or for reduced rates to
consumers.

Now consider the Building Department. The Department, unlike the
utility, is a regulatory agency. Its periormance is evalvated by how well it
enforces structural and zZoning requirements. Its ability to meet these
performance expectations is predicated, in large part, on how well it
allocates inspectors to building sites, and how effective those inspectors are
at spotting potential violations. An important charscteristic of such

agencies is ‘'hat they cocntrol their workload by "rationing” services.!!

They
respond to "cases” which are generated by external forces and frequently the
supply of cases exceeds the resources necessary to manage then.u When this
happens, frout-line managers confront important discretionary choices. Do
they al low bottlenecka and queues to develop, do they speed up their
processing of cases (with reduced inspection time), or do they ask for
additional resources? The actual effect of enforcement, then, depends heavily
on hovw front-line managers and inspectors respond to new demands and
variations in workload.

For the building Department, an energy conservation code simply means an
increase in workload. If it comes vwith additional resources, it means hiring
new inspectors as well as training existing inspectors and front-line managers

in the requirements of the new code. If it does not come with additional

resources, it means adding new functions to existing workloads, training

1
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inspectors and front=-line managers in how to handle the additional work. In
any event, changes in the building code present inspectors and front=line
managers with a more complex array of activities to perform and, hence, with
additional discretionary choices.

A smart Council member, then, would want to have 8 clesr picture, before
the fact, of how the Building Department would allocate its new enforcement
responsibilities under the conservation code, what effect these
responsibilities would have on existing workloads, and how future workloads
could be expected to change as & function of both the new policy and the real
estate market. Failing to ask these questions might mean that the code could
subsequently turn out to be unenforceable. The point jis not that the building
department is inherently resistant to energy conservation, though it may be.
The point is rather that conservation is one of many functions that have to be
integrated into a common inspection and enforcement system. 7The incentive
structure of the Building Department emphasizes the orderly handling of cases.
One option available to the department, confronted with a new charge, is
simply to produce the same oxderly flow of cases at a lower level of actual
inspection and enforcewent. This response could welil defeat the purpose of
the comservation code.

If the conservation code increases costs to consumers, without regard for
returns from conservation, and if it creates additionsl administrative
workload, without necessarily producing 8 proporticnal increase in
conaervation, then it gseems that regulation is a relatively limited implement
for accomplishing the Council's purposes. The main utility of regulation
would seem to lie in establiahing certain minimum conditiona which prevent
real estate developers and builders from misrepresenting the energy costs of
new etructures. This function has less to do with building code requirements

than with inforwation, since one can require that certain perfiormance
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charateristics of structures be accurately reported without necesserily
requiring that buildings be designed according to certain standards. In other
vords, the "regulatory” problem for the Council is more a problem of
information than one of setting building standards.

Notice, in Table 1A, that the voluntary alternetive has no implewenting
agency atteched to it. This presents a common implementation problem--where
to put a function when no existing agency has a presumptive claim to it. The
options facing the Council are to creete an entircly new agency or to give the
function to an existing sgency, like the Utility or the Building Department,
that has complementary functiona. The approach one would use to address this
probler is an extension of predicting how an existing organizationa will
respond to changes in policy. We would want to know how the information
function would fit into the incentive structure of whatever organization we
were considering, we would want to examine the policy in terms of competing or
complementary functions within the organization, and we would want to
enticipate implementation failures that might result from conflicts with the
incentive structure ard existing functions. In the utility, how compatible
would a voluntary program be with the orsanizati.on’s dominant function, the
production and distribution of energy? In the building department, how
compatible would the program be with the inapection and enforcement function?
If we were to create a new agency to admninister the program, how much
influence would we expect that agency to have on the consumption of energy if
it were isolated from the production-distribution or inspection-enforcement

functions?
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The importsnce of these questions only really becomes appa;ent vhen we
take the backward mapping view. Information, when it is highly targeted, is
potentislly morc effective than it appeared to be in the forward mapping view
becsuse we can see its effect as s "tipping” device in the comsumption,
production, snd investment decisions of energy consumers. But the queetion of
vhere to locate the information function administratively is fairly subtle.

It requires some specification of what we mean by “information"” and
"targeting.” If by information We mean technical dats on building and
production technology, and economic snalyses of their effects on energy
consumption, then it is highly unlikely that a city agency would be a producer
of such information. It might, however, be a disseminator of the inforwation
if it exiested already and could be assembled in a form that was useful to
commrrcial consumers. If by targeting we wean affecting specific capital

inve tment d<cisions, then the process of using information has to be
initiated by the consumer, since there is no way an administrative agency can
track day-to-day investment decisions by firms. These definitions of
information and targeting would seem to point to a modest technical assistance
activity, underwritten by the City and focused on & few conspicuous cases, to
demcnstrate the returns from adopting certain energy=-saving technologies of
broad applicability. The rationale for public involvement is not to subsidize
the tech gy itself, since the returns on conservation sccrue mainly to
private firms and individusls, but to subsidize information in order to create
s ahort-term competitive advantage for a few firms that can in turn be used to
tip other firme into enmergy=-eaving investments. Since the Utility has no
direct incentive to encourage conservation, it would geem aensigle to locate
this function in & gmall fre- -standing organization, staffed by people with
technical and economic expertice sufficient to evaluate the effects of energy-

saving technology. The performance of such an organization could be evaluated
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directly by its ability to sell commercial clients on more efficient ways to
use energy.

Information can slso mean dats on the energy costs of new residences and
on energy savings to owners of existing residences from renovation and changes
in consumption. In this instance, targeting means affecting the purchasing
decisions of new-home buers by providing estimstes of energy costs and
affecting renovation and consumption decisions by providing estimates of
energy savings from specific changes. Neither tue Building Department nor the
Utility has a strong incentive to encoursge conservation by these means. But
it is possible to think of ways to attach energy conservation information to
the purchase snd building permit processes, without adding signficantly to the
costs of inspection and enforcement. Where there sre standardized measures of
energy efficiency, as for example in the performance characteristics of
insulation, multi-pan<d windows, and heating systems, this information can be
easily conveyed to prospective buyers of new residences snd to applicants for
building permits to removate existing residences. Builders could be required
to report dwelling charactaristics that affect energy consumption as part of
the permit process, and this informstion could be routinely made available to
prospective purchasers. Applicants for permits to renovate existing
residences could be given information on energy savings attributable to
specific changes in dwvellings. These tasks would seem to be quite compatible
vith the incentive structure of the Building Department. Neither of these
measures could be expected to hava & strong short-term effect on snergy
consumption, since energy costs sre one of many attributes thst people
consider in purchasing or renovaeting a home. The rstionale for this type of
intervention is the ssme ss thst for subsidizing informat. n to private

firms-- to tip the decisions Of residential consumers in the direction of
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¢

energy conservation by providing home builders with an incentive to compete om
energy efficiency and individuals with an incentive to include energy

consumption in the'cnlculation of coata of removation.

Reversjble Logic: Reprise

We've now done both the forwsrd and backward legs of the anergy
conservation analyaia. Recall thst the value of reversible logic ias not just
that it helps us anticipate implementation problems, but more importantly that
it affecta the way we frame and evaluste alternatives. On the forward leg, we
started with a atandard set of implements; we then asked what external
conditions would affect those implementa, how implementing agencias would be
expected to respond to the implements, to whom the implements were addresaed,
with what expected effect. On the backward leg, ve atarted with a set of
decisions that policy would have to affect in order to influence energy
consumption; we then asked what outcomes would have to follow from those
decisions in order to sustain a policy of energy conaservation, what external
conditions would affect those decisions, how implementing agenciea would have
to adapt to conservation, and finally what implements the Council could uae to
affect the decisions of consumeras and iwmplementors.

On the forward leg, the incentive~based alternative seemed both more
likely to be implemented and more likely to produce the desired effects than
the regulatory alternative; either the incentive~based or regulatory
aslternatives seemed wore likely to be effective than the voluntary
alternative. On the backward leg we got alumost the opposite result.
Information geemed a more powerful device, and one more likely to produce the
desired effect, when we looked at conaervation from the atandpoint of key

deciaions affecting energy conavmptionm.
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Giving conoumers & direct economic incentive to conserve through
graduated rates turns out to be just as problematical, in its own way, as
regulation. Regulations create problems for conservation because they set
uniform standards, without regard for the economic returne from conservation;
under the best of circumatances, thay codify what energy consumers would do
anyway if they were acting consistently with their own interesto; under the
worst circumstancea, they levy economic penalties by requiring investment in
conservation in excess of that which produces economic returns to consumers.
Graduated rates, on the other hand, create disincentives for consumption
above 8 certain level, even if the consumer is efficient, and they overlook
the incentives for conservation that are built into any rate atructure. In
addition, neither the regulatory nor the incentive-based approaches accounts
for the administrative uncertainties that conservation impoases on the the
Utility and Building Department.

What we learned on the backward leg was that energy conservation, in the
aggregate, is composed of a myriad of decisions, taken by different types of
consumers. These decisions are affected by the availability of new
construction and ;roduction technology, the relative cost of energy as o
factor of production, the rate of replacement, and the condition of existing
housing atock, smong other external factors. Policy works on the margin of
energy consumption decisions, by "tipping” them in tha direction of
conservation. Information, if it is the right kind and if it is targeted on
the right decisions, can be a more effective tipping mechanism than regulation
or economic penalties for consumption, because it increases returns to
consumers. Hence, targeted information on how to capture the economic returns
from energy conservation ie an important implement in amy conservation

strategy.
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Does this anslysis mean that the Council should choose informstion over
regulation and economic incentives? Not exactly. What it suggests is thet
the Council, if it decides to pursue the regulatory or incentive-based
approaches, should do so with the knowledge that these approaches contsin
perverse incentivea thst could defeat the purpose of conservation. The
anslysis alao suggests that these approsches can be designed to anticipate
perverse incentives.

There are at least two ways to anticipate perverse incentives. One is to
wodify the impiements themgelves. We found, for example, that regulation
could play an effective role in energy conservation if it focused more on
disclosure of energy consumption charscteristics of buildinges and less on
apecifying the attributes of the buildings themgelves. We also found that any
implement had to anticipate the effects of comservation on administrative
agencies-- capital investment and load management in the Utility; workload and
discretionsry enforcement in the Building Department. In other words, we can
increase the likelihood that apy implement will work better by adapating it to
what we know about the choices confronting individusls and organizations when
they respond to thst implement.

Another way to anticipate perverse incentives is to "hedge." Instead of
viewving regulstion, incentives, and information as mutuel ly exclusive
alternatives, one can think of combinations of these implements, esch
compensating for wesknesses in the others. Some variant of the graduated
rate scheme might, for example, result in decressed consumption, while 8t the
same time resulting in incressed or stable revenues for the Utility. The
danger of this approach, from the point of view of the Council, is that it
containe disincentives for firms to locate energy-intensive production in the
city. A sensible response to thia problem would be to focus informstion

on those firma with the highest likelihood of relocating, demonstrating how
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they could reduce consumption to compensate for the effects of increased
rates. In others words, information can be used to snticipate the defects of
gredusted rates.

Whether the Council chooses to pursue an energy consarvation policy, and
what form that policy will take if they do, is not necesssrily a function of
vhat formal analysis tells them is the "correct” solution. If we were able to
sbstract the energy conservation decision from the Council's political
environment, then we could posit a correct decision, based largely on
normative economic theory. That solution might involve recommending no energy
conservation measures 8t all. But we can't sbstract the decision from its
political environment. So the snalytic problem is not so much recommending
the "correct” solution sa it is providing the Council with as sensible an
assessment as possible of the stakes in choosing various implements to
accomplish conaervation. This sssessment requiras that anslysts understand
not only the formsl characteristics of various implements, but also how
individuals and organizations will respond to those implewents.

The Council’s problem, in a nutshell, is that it can only sffect energy
consumpt ion by manipulating utility rates, building code requirements, and
information. These implements sare not sufficient, by themselves, to produce
the effect the Council would like. In this sense, these implements are
parochial solutions to the energy conservation problem. In order to affect
energy consumption, they have to be linked with administrative implements--
capital stock, energy supply, and load management, for the Utility; inspection
snd enforcement, for the Building Depertment== and they have to tip certain
choices by energy coneumers in the right direction. The auccess of energy
conservation policy depends on how skillfully the Council con create 8

structure of incentives gnd controls that, on bslance, reduces or limits
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consumption. Comstructing a policy, then, is like constructing e bargaining
strstegy. It involves a series of calculated judgements sbout how
organizetions snd individuals will respond to the choices presented to them by
a policy.

Youth Egployment: A Complex Example'’

The energy conservation exsmple wss "aimple” beceuse it involved s single
jurisdiction and it was designed to produce a single outcome. Most public
policy problems sre not s0 simple. They involve relationships among multiple
jurisdictions snd they are designed to produce multiple outcomes. Multiple
jurisidictions snd multiple outcomes increase the complexity of implementation
problems aubstantially. Ome task of analysis is finding ways to make this
complexity more manageable.

Emp loyment ia a good example of a multiple~jurisdiction, multiple-outcome
policy. All levela of govarnment have 8 atake in employment, but no aingle
level can affect employment without some sssiatance from the others. Each
level controls something the others need. Policies initiated at the national
ievel are elaborated and administered at the state and local level. local
1abor markets have 8 substantial effect on national policies., Policies
initiated by atates and localities are constrained by those established at the
national level. E.onomic policies set at the national level limit the effect
of state and local policies.

Emp loyment policy has many purposes, only one of which ie to assure that
people find jobs. Some policies=- child labor laws, for example-- sre
iotended to restrict access to the labor market for certain classes of people
in order to protect them or to reduce competition with other classes of
people. Other policies~- regulstion of wsges, hours, snd working conditions,
for example~- are designed to affect the treatment of people who are already

employed, rather than to make employment svailable to those who are not. Some
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policies=~ unemployment insurance snd income support, for example-- are
designed to soften the effects of unemployment. Other policies=~ labor
exchanges snd public employment, for example-- gre explicitly designed to
sssure that people find jobs. S5till others=- vocational education, for
example-= are designed to prepare people for work but those who deliver these
services are not themselves directly responsible for sssuring that recipients
get jobs.

Finally, employment policies have different target groups. They address
the “eyclically” unemployed, or those temporarily out of work because of
adverse economic conditions; the “structurally” unemployed, or those
chronically out of work for lack of education and experience; and the
"frictionally” unemployed, or those having difficulty either entering the
labor market or moving from one skill level to another for lack of access to
treining and experience.

Taken together, these features-= multiple jurisdictions, multiple
implements, multiple objectives, snd multiple target groups-= make employment
policy difficult to analyze. These features are also shared by s broad class
of policies, making employment a good exemple for illustrating the utility of
reversible logic with complex policies.

For purposes of this example, let's focus on federal policies addressed
to the employment problems of young people, aged 16 to 24. As Table 2a shows,
the pain implements the federal government has to deal with youth employment
sre (1) grapts to atates snd locslities, used to finance education, training,
vork experience, snd public employment; (2) regulatjon of weges, hours, snd
working conditions, designed to limit the type and amount of work young people
can do; and (3) incentives for privste employers, in the form of wage

subsidies or tax credits, designed to provide subsidized private employwent.

35




Forward/Backward Mspping Page 30

These implements are targeted in variety of ways. Some Brants carry
conditions limiting participation to low-income youth snd prescribing the type
of activities for which funds can be used; others carry only limits on the
type of activity. Employer incentivea carry income conditions and limits or
duration of aubsidized employment. Regulastions typically spply uniformly to
sll young people in s given sge intervsl, with exceptions bssed on the size of
the employer and the type of industry.

The msjor features of youth employment policy are resdily apparent from a
cursory reading of Table 2a. The festure that is most apparent is that the
purpose of federal policy cannot be described solely aa reducing unemploywent
smwong young people, although that would be s tempting simplification. To be
sure, a2 large amount of employment occura as a reault of federal policy, and
it is likely thst the rate of unemployment among young people would be higher
if it wveren't for federal policy. But it is slso true that the largest
determinants of youth unemployment are the mix of jobs in the economy and the
oversll rate of unemployment, not federal policy. When there is an abundance
of jobs at relstively low skill levels and the aupply of lebor is tight
relatively to demand, youth unemployment will be relatively low, regardless of
what federal policy does. In addition, many federsl policiea are designed not
so wuch to reduce unemployment a8 to limit the conditions under which young
people are employed, redistribute employment opportunities, snd increase the
quslity of labor force entrants. Wage, hour, and working condition
regulations, for exsmple, set limite on youth employment in the interests of
protecting young people from exploitation and protecting adult workers from
displacement. These policiea may actuslly incresae unemployment smong young
people. Income-conditioned grants and incentives don't neceassrily reduce
unemployment when the supply of labor ie sbundsnt relstive to demsnd, but they

may make low-incowe youth more competitive for the limited number of jobs thst
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1

exist. Grants that are conditioned only on the type of activity, and not the
income of the participsnts, don't necessarily reduce unemployment or
redistribute opportunities, but they do raise the quslity of labor force
entrsnts.

Unlike the energy conservation example, where we could be relatively
confident that the policy we were anslyzing was designed to reduce or control
energy consumption, we cannot say with the same ssaurance that the purpose of
federal policy toward youth employment is to reduce unemployment. In fsct,
federal youth employment policy has seversl purposes: reducing unemployument,
limiting employment conditions, redistributing opportunities, and increasing
the quality of entrants to the labor force. These objectives are more and
leas difficult to achieve, depending on labor market conditions. They often
contradict each other, sgain depending on lsbor market conditions. It is easy
to say that, because these objectives are sensitive to external conditions and
often contradictory in their effects, the policies themselves don't make
sense. Having concluded that th. policies don't wake sense, it is equally
easy to say that we should not expect them to be well-implemented.

Such an anulysis misses the significance of multiple policy objectives.
Taken by themselves, all the objectives of federsl youth employment policy are
plausible. They can all be "implemented," in the sense that single implement
can be manifested in decisione and organization. But guccess in
implementation cannot be judged simply in terms of how well esch objective is
schieved. To do so would produce results that no one would regard as
scceptaLlie. If the overoll supply of lsbor were sbundant relative to demand,
for exauple, then inctsssing young peoples' sccess to employment without
increasing the supply of jobs would mean forcing sdults out of the lsbor

warket. No ressonable person would regard that aes a "success,” even if it
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resulted in lover youth unewployment. But if we could contrive i:wny to
decrease youth unemployment by holding young people out of the labor force, or
by expanding the supply of jobs, then we might regard the policy ss
successful. The point is that successful implementstion consists of Lrading
pultiple objectives against one apother to achieve desired outcopes. The fact
thet the objectives often contradict each other is, by itself, unimportant;
vhat's important is whether the aggregate effect of policies addressed to
different objectives is in accord with what policymakers are trying to achieve
at any given time.

"Trading" nbjectives, one against the other, is done both politically and
administratively. For example, when market conditions shift, leaving
the overall supply of labor abundant relative to demand, policymakers might
deliberately choose to protect the adult labor market by de~emphasizing
programs designed to provide immediate acceas to private jobs for young people
and emphasizing programs designed to hold young people out of the labor force
(regulation, vocational educstion, public jobs). They might willingly accept
the risk of higher short~term youth unemploywent in the interest of limitimg
the impact of new entrants on the adult labor market. If labor market
conditions shift the other way, they might choose the opposite strategy. In
both instances, policymskers are emphasizing some objectives and deemphasizing
others in the interests of producing on aggregate effect.

Trading is also done sdministratively through the use of discretion in
the sllocstion of resources to sctivities. Federal acministrstors, for
example, might choose to emphasize or de-emphasize enforcement of wage, hour,
and working condition regulations, dependiug on how seriously they perceive
the problem of youth displacement of adult workers. Or they might forus
additional sdministrstive attention on programs designed to hold young people

in school during periods of relstively high unemployment. State and local
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administrators, fecing unfavorable lsbor market conditions, might focus more
sttention on programs designed tc slow down the rate of entry by young people
into the lsbor market. Ip thase instances, sdministrators are using their
suthority, within existing policies directed at wultiple objectives, to
achieve outcomes consistent with their perception of existing labor market
conditiors.

The question is not whether trading occurs among multiple policy
objectives, but how skillfully it is done, with what kind of calculation, and
wvith vhat aggregate effect. If policymakers and administrators misjudge
changes in the parsmeters that sffect policy or fail to understsnd how certain
implements work, trading among objectives creates confusion and failure. This
presents sn imporzant role for policy snalysts. A collection of policies
directed at a complex problem is like & stock portfolio. It is a set of
irpolements, the relative value of which rises or falls in response to changing
external conditions. Just as the management of a atock portfolio consists of
adjusting the contents of the portfolio to maximize return, the mansgement of
oultiple-objactivec policies consists of adjusting the relative value of
different policy implements to produce an aggregate effect. If we were
required to make employment policy fr~= ecratch in response to every shift in
the labor merket, for exampla, the ¢vwul: would be chaos. The entire range of
lsbor market policy objectives wouls bs .pen to renegotiation every time the
economy changed. What policymakers do instead is to sllow policias to
sccumulate around a problem over time, snd then make warginal sdjustments in
those policies in response to shifts in the environment. Sometimes shifts in
the environment require more than darginal changes, and substantial pieces of
the portfolio sre opened up for reexaminstion. Most of the time, adjustmer

occurs by adapting existing implements. Policy snalysts cen play a role in
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this process, first, by focusing policymakers' attention on the whole
portfolio, rather than on individual implements, snd second, by snticipating
the sggregate effects of changes in the relative importance of implements.
This role for snalysis is especislly important in light of the strong
political and sdministrstive incentives working sgainst tresting policies as
portfolios snd in fsvor of focusing on individual implements. Federal
policymakers and administrstors are inclined, for example, to define the
purpose of grants to ststes snd localities for vocetional education, training,
snd vwork experience ss the production of employment for young people, without
regard for other policies or lsbor zarket conditions. These programs are
administered by two separate systems== the public educstion system and the
eoployment and training system== which are structurslly distinct from the
federal to the state and locsl levels. They are evalusted mainly on the basis
of how many young people they place in joba. Whether suitable jobs are
available in local labor msrkets, whether young people are displacing low-wage
adult workers, or vhether vocstions! trsining is sctually what young people
need before they enter the labor market sre questions left for others to
grapple with. Incentives to privste employers are admiﬁis:e;ed‘as ﬁ#rf of the
income support and employment security system, & separate structure from the
one that administers training and educstion. This policy is evalusted mainly
on the basis of how many young people tske unsubsidized employment after the
tex credit or wage subsidy expires. Whether young people are filling jobs
that unemployed sdults couid hold, whether employers are providing resl
trsining in return for the subsidy, and whether s young person's failure to
tske unsubsidized employment simply means that he or she hss wade s rational
choice to search for other employment are questions left for others to answer.
The regulation of wsges, hours, and working conditione is sdministered by yet

another system-- the employment security system=- which is a federally-
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mandated sctivity that is sdministered by stste lgenciea.Thesé policies are
evslusted mainly on the bssis of how well employers comply. Whether the
minioum wsge structure inhibits or encoursges employers to hire and train
young worksrs, whether limita on hours snd working conditions adversely affect
sccess to promising jobs, or whether existing regulations actually protect
young workers from exploitstion by employera are questiona left for othera to
answer. In other words, the structural separation of policies end
sdniniatrative systems creates atrong incentives to overlook aggregate
effects. A useful role for policy snalysis is to knit the pieces back
together snd csll sttention to their separate ¢ffects on aggregate results.

The forward leg of the analysis, répresented in Table 2a, then, looks not
just at implsments, param§tara, and iwplementing organizations, but also at
the range of objectives and outcomes repreaented by separste policies. The
effect of this kind of snalysis is to direct policymakers' attention beyond
the question of how well separate pieces of the syatem are working and toward
tie question of whether the sggregete effect of the whole portfolio is in line
with their expectations.

Trading among multiple policy objectives to achieve aggregate effects is
more than just an analytic problem, however. It is fundamentslly a political
process. Policy adjusts to changes in the environment snd to variations .mong
regions through the exercise of politicsl and administrative control. At any
given level of government, elected officials snd adminiatrators adapt to
changes in the environment by emphasizing some implements snd objectives and
deenphasizing others. In employwent policy, for example, different political
jurisdictions are chsracterized by different unemployment rstes, labor force
characteristice, industrisl bssss, snd labor market structures. Every

ioplement of national employment policy relies, to one degree or snother, on
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lcwer-level political jurisidictiona to "adjust" national policy to local
conditiona. Thia adjuatment ia more than a rational adaptation of policy to
different regional or local conditiona. It is a deliberate engagement of the
political incentives of lower-level juriadictions in the service of national
objectives. So, again in the language of employment policy, the federal
government is not aimply contracting with states and localities for
administrative servicea wvhen it delegates authority to admiriaieor education,
training, regulation, and private incentives. It is also making policymakera
and administrators at the state and local level, in part, respousible for
trading among objectives and producing outcomes.

On the forward leg of the analysis we treated statea and localities
esaentially g¢ administrative extensions of the federal government. This was
a convenient way of apecifying the connections between implements, parameters,
implementing agencies, and outcomes. It is exactly vhat we did in the energy
conservation exawple when we initially treated the utility end the building
department as if their aole function were to implement cnergy conservation.
This view of implementation is 8 useful analytic device, but it should not be
confused with an accurate portrayal of how implementation actually occurs. It
repreaents, at best, only half the proceas of implementing policy. The other
half consists of the adaptive reponses of impleventing agencies and lower-
level jurisdictions to changea in policy. In the case of multiple-objective,
multiple~juriadiction policies these adaptations are much more complex than
they are in single-objective, aingle-jurisdiction policies.

In the aingle-objective, aingle-juriadiction caae, we approached the
backvard leg of the analyais by focuaing firat on specific decisiona that
could be the targeta of policy, and then playing out the consequences of these
decisions for implementing agenciea and policymakers. In the multiple-

juriadiction, multiple-objective case, we are presented with at least two
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sdditional sources of complexity. First, iwplementing organizatione are
nested within political jurisdictions, so we're not just analyzing how
orgenizations might respond; we are slso analyzing how political juriedictions
will respond. Second, the parametera that influence policy differ from one
jurisdiction to another., 80 we would expect responses to vary from one
jurisdiction to another.

In the youth employment case, then, we must account not only for how
young people, achool aystems, employment training organizations, regulatory
agencies, and employers will respond to policies initiated from the federal
level. We must also account for how atate and local governments will affect
the responses of these implementing organizations. Furthermore, we must take
account of variations among states and localities in the parameters that
influence policy: unemployment, labor force characteristics, induetrial mix,
and labor market atructure.

As in the energy conaervation case, turning the problem around forces a
more detailed specification of precisely who youth employment policy is
intended to reach, and with what effect. One group might be labeled the *high
risk” population, or young people diatinguished by high unemployment and low
participation in education and training. For this group, choices are limited;
their limited involvement in both education and work means that they enter the
labor market with limited akills and experience relative to other people their
age. Another group might be labeled the "tranaitional” populstion, or younmg
people distinguished by a high rate of joint participation in achool and work,
s high rate of job turnover, and s gradual atabilizing of labor market
participation with increasing sge. For this group, choicee are abundant, but
they are likely to wake those choices iv s serial fashion, moving from one job

to another, and from one education or training program to another, taking
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frequent epells of voluntsry unemployment, until they find s stable career., A
finel group might be called the "1ow riek"” population, or young people for
vhos gchool is their main sctivity up to the point where they enter the labor
market with 8 skill that provides them a relatively stable career path., This
group hes most of the choicea svailsble to the transitional population but
doesn't exercise them, moving instead from schooling as a primary activity to
work as & primary sctivity,
Labor market dats suggest that the high risk population accounts for a

relstively small proportion of youth unenploymnt.l4

while the largest
proportion is sccounted for by the transitional populsation, Furthermore,
labor force participation has been rising consistently over the past two
decadea for all portiona of the youth population, except winority males, for
vhom labor force participation has declined sisnificantly.ls These trends
wean, in effect, that the transitional population has become the predominant
group, the low riak populstion has declined in size, and the high risk
population, while it has not increased dramatically in size, has become
incressingly male and mimority.

Seeing the problem in thie way suggeata that youth employment and
unemploywent mean significantly different things for different populations.
The high risk group comes substantially from minority, low income families,
For this group, the income foregone by participating in education and training
is s significant fraction of family income, the returna from young peoples’
work sre likely to be a subatantisl frsction of fawily income, snd hence, the
costs of both education and unemployment smong young family members are likely
to be high, At the same time, the long~-run returns from participation in
educstion and training for this populstion are likely to be significant, both
for the individuals themselves {in increased income) snd for society at large

(in decressed dependency). These conflicting incentives help to explain why
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unemp Lloyment is guch & serious problem for this population. The immediste
returns from work are a atrong incentive both to enter the labor market and to
underinvest in education and training. Hence, participation ip the labor
force mesns high unemployment, weak sttachment to school, and a gradual
"ecooling out"” of expectations that resulte in a decline in labor force
participation for some. Unemployment, or non-participation in the labor
force, become chromic. But because the high risk population constitutes a
relatively small fraction of the total youth population, reducing unemployment

for this group does not significantly decrease the overall youth unemployment

rate.“

The traneitional group comes from all income levels, but it ia largely
unade up of young people for whom work is 8 matter of preference rather than
economic necessity. For the largéo; portion of this group, the income
foregone by participating in education and training is a relatively small
fraction of family income; the returns from young peoplea’ work significantly
increase their discretionary income, but constitute a relatively small share
of family income; hence, the costs of both education and unemployment are
likely to be low. For the transitionsl group, labor force participstion is
explained less by family income and more by the relative value of school and
vork, as perceived by the young person at any given point in time. Schooling
is partly a conaumption good, valued for its immediste appeal relative to the
income from work, and partly a longer~term investment in human capitsl.
Hence, unemployment is likely to be much more affected by the perceived short-
run snd long-run value of education and training. Young people in the
traneitional group are much wore likely to take themselves out of the labor
market, or to reduce the amount of time they spend working, if they perceive

education to be valuable in producing future income. The costs to them and
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their femilies, in foregone income, sre lower than for the higﬁ'risk group.
Because the transitional populstion corstitutes a relatively large share of
the total youth population, reducing unemployment for this group is likely to
significantly decrease the overall youth unemployment rate. Unemployment can
be reduced in this group by increasing the proportion of young people who
prefer schooling to work, by increasing the proportion of lsbor market
participants who are employed, or both.

Increasing the proportion of young people who prefer schooling to work
wmesns, essentially, increasing the low risk population. For the low risk
population, the income foregone by participsting in education and training is
perceived to be small relative to the immediate and long rur value of
education and training. This might be true regardless of family income, but
the proportional burden of foregone income is higher for low income families
then for middle and upper income families. In order for young people to
vithdraw sltogether from the labor force snd pursue educstion and trsining
exclusively, the value of education and trsining=- both as consumption goods
and 85 investments in humen capital~- must be perceived to be high. Part of
the shift in the youth populstion from the low risk group to the trensitional
group can be explained by 8 decline in the perceived value of education and
treining.

Seen from the perspective of young people, the stakes of youth employment
policy are different than they were from the perspective of policymakers.
Work, in itself, is not necessarily the solution to the problems of the high
riok population; reducing the opportunity costs of education and trsining
appears to be A more plausible solution. This can be done by incressing
family income, by increasing the short=-run vslue of schooling, or by pioviding
opportunities for joint pursuit of school and work. By the aame token,

uneop loyment in the trsnsitionsl populstion is not necesasrily a sericus
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problem, if it results in greater incentives for young people to shift their
preferences from work to schooling and if schooling has & long-term pay-off.
In order to sffect the preferences of the transitional population, however,
schooling first has to be made attractive as & consumption good and then
effective as an investment in human capitsl. Othervise, this population has
no incentive to forego the discretionary income that work produces in favor of
more time in achool.

In the energy conservation case, the problem was hov to tip investment,
production, and consunption decisions for varioua types of consumers in favor
of conservation. In the youth employment case, the problem is how to tip the
labor force participstion, education, and trsining decisiona for various types
of young people toward employment prospects that have a high likelihood of
succesa. For the high riak group, solving the employment problem involves
reducing the opportunity costa ot achooling, 80 that young people im this
group have the same options to pursue education and trsining as those in the
low risk group. For the transitional population, solutions involve making
education more attractive as 8 consumption and investment good, so0 that young
people in this group resolve the trade~off between discretionary income gained
from work and time spent in schooling in favor of reduced lsbor force
perticipation. For the low risk populstion, solutions involve not incressing
the incentives to trade time in school for discretionary income until
prospects of employment are relstively high. For the high risk group,
unemployment is s serious problem, but it is not necessarily one that can be
solved by employment; it is wore likely to be solved by decressing the

opportunity costs of educstion and trsining. For the transitional and low
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risk groups, unemployment may be & positive incentive to reduce labor force
participation, but the longer term solution ie to make echoocling more
sttractive.

In other words, youth employment is a significantly different policy
prodlem from adult employment. For the youth population the trade—-off between
work and schooling is the key decision. Por the adult population this trade-
off is less important, although still present. Consequently, institutional
structures play a more immediate role in determining the outcomes of youth
employment policy than they do for adulta. Young peoples' preferences for
work and schooling are shaped to a large degree by how effective schools are
in communicating their value to young people. For adults, schooling is an
alternative to work but a less important factor in labor market decisions.
This weans that a significsnt portion of the youth employment problems lies in
the institutional forces that ahape young peoples' prefarence for work over
school. This portion of the problem cannot be solved by making jobs available
to young people or by making it easier for young people to enter the labor
force. In fact, these measures probably aggravate the problem to some
degree by making labor market entry easier for the transitional population
and by removing pressure from achoola to respond to that population.

As in the ensrgy conservation case, the outcomes that one would expect to
follov from youth employment policy vary by the target group. For the high
risk group, it seems plausible to expect that policy should reduce the
opportunity costs of education and training to at least the level of those for
the middle income population, 8o that young pedple have an equal incentive to
pursue schooling as an slternative to work. For the transitional population,
it seems plausible to expect that policy should offer no direct incentives to
aubstitute diacretionary income for education, snd that it ahould strengthen

the appeal of educstion aa both a consumption good and se a long-term
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investment. For the low-risk population, it is pleusible to e;pect that
policy should offer no direct incentive to subs’itute discretionary income for
educstion. Nor should policy offer sny direct incentive to displsce edult
workers with young workera from sny populstion.

Moving back one level, to implementing orgsnizations, the full effect of
sulitiple jurisdictions and multiple objectives becomes clesr. While it is
possible to say, from the nationsl level, what the important target groups

ere, whst the key decisions are, snd what plausible outcomes one might expect

to follow from nationel policy, virtuallv all ghe capacity for identjfving
these groupe and influeacing their decisions resides at she loca]l level. So
the implementation problem, from the national level, is how to bobilize the
copacity of states snd localities in the service of netional objectives. This
problem is more complex than the single~-jurisdiction problem in three
respects: Firat, states and locelities have independent euthority and
different political incentives than the federal government. Hence, they
cannot be expected to view the preferred outcomes of employment policy in the
same way as the federal government. Second, the psrameters affecting
employment policy vary substentielly from one setting to another, making a
ressonsble expectation in one setting an unressonable ome in another.

Settings that have high retes of cyclical sdult unemployment, for example,
should not be expected to sddreas youth ewployment problems with the same
level of intenaity ea those that hsve lover rates. Third, the institutional
copacity within juriadictions-- schools, trzining orgsnigations, community

col leges, employers, etc.~ vsries widely. In the single-jurisdiction csae,
the problem was how to get an org.nizetion to respond to & policy, while at
the ssme time winimizing the effects of the policy on its internsl operstionms.

In the sultiple-jurisdiction, wmultip?e~objective cave, the problem is how to
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set lover level jurisdictions $o trade one policy objective agaipst another in
4 ¥ay that produces aggregate sffects copsistent with nationsl policv. Notice
thst we sssume lower~level jurisdictio~s will trsde objectives, vather than
sssuming that s11 jurisdictions will trest sll national objectives as equally
binding. Fsiling to do 8o mesns thst we make the conceptusl error of tresting
sepsrate politicel jurisdictions ss if they were sxtensions of s single
jurisdiction.

If we charscterize implementstion ss trading among objectives, then it
makes sense to think of the responses of implementing organizstions in terms
of performance on the outcomes that policymakers regard as important, rether
than compliance with specific provisions of nstional pPolicy. Focusing on
complisnce, to the exclusion of performence, could result, es noted earlier,
in s number of perverse consequences that undermine the overall effect of
pelicy. For youth employment policy, it is espscislly importsnt thst
imp lementing orgenizstions reflect the trade-offs between youth snd adult
enp loyuent snd between schooling snd work for the youth population in their
opersting decisions. Decisions that result in young people displscing adult
workers, regardless of how effectivs they sre in their own right, don’t
incresse sggregste employment. Decisions that result in more opportunities
for young people to trsde purticipation in school for discretionary income,
regard less of whether they produce mors youth employment, don’t necesssrily
increase the long-term employwent prospects for young people. Left to their
own devices, separste orgenizstions charged with education, training, job
plscement, snd enforcement of employwent stsndsrds, will go on producing (or
not producing) whatever is required to keep the flow of resources going,
regerd less of its sggregste conssquences. The incentives that make these
orgsnizations work in sccord with some lsrger design reside in the political
structure st the locsl, stste, and f£sders]l level. BSuccessful implementstion
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of nationsl policy requires that lower level political jurisdictions exercise
sufficient authority to make the sggregste consequences of separste implements
in separste orgsunizstions correspond to natiunal objectives. Hence, it is in
the interests of the federal government to use its influence to create
stronger latersl control at lower levels, cutting acroes multiple implements
snd implementing orgsnizations, snd to get lower level governments to commit
themselves publicly to sggregate results. But in cresting stronger lstersl
control at lower levels, the federsl government gives up a degree of vertical
control over complisnce with the specific requirements of separate implements.
From the federal level, then, the important strategic decision is how
much verticsl control to exercise on what subjects and how much lateral
control to create st lower levels. The main festure of federal policy toward
youth employment, which i8 clear from Table 24, is that it is composed almost
exclusively of vertical lines of authority, each with a sepsrate
orgenizational base at the state and local level, and very little laterasl
control. Vocational educstion policy, addressed primarily to the transitional
and lovw risgk populations, creates 8 vertical structure from the federal to the
state and local levels. This gtructure is distinct not only from the
enployment security and employment training systems, but it is also
structural 1y distinct from the educational systes in which it nominally
resides. Employment security policy, which addresses all youth populstions
through the lsbor exchange, unemployment compensation, snd regulstory Systems,
follows 8 different vertical structure from the federal to the state level.
Employment training policy, which desls exclusively with the high risk
population, follows yet snother vertical structure, this one based lorgely on
direct federal-locsl relstions. In this structure, there are virtually no

incentives for latersl control st the state or locsl level, hence, no
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incentives to view the outcomes produced by aeparate structures. in relation to
each other. Vocational schools snd communi*y colleges produce lsrge numbers
of people trasined in skil led occupations without regard for their sffect on
the adult lsbor market. The employment trsining and employment security
systems aduwinister special programs designed to place high risk young people
in long-term jobs, but maintain only & marginal relationship to the vocational
schools. The employment training system administers s large number of
prograus designed to provide high achool equivalency training to high risk
youth, but maintains only a marginal relationship to the educational system.
Vieved from the top, or from the forvard mapping perspective, this seems to be
a8 plausible portfolio of implements and organizations. Viewed from the
bottom, or backward mapping perspective, the system as & whole appears to be
less than the sum of its parta. There are few mechanisms at any level of the
system to make explicit trade—-offs smong competing objectives or to make

or ,anizations with different missions orchestrate their decisions around a
common get Of outcomes. Hence, there is no way to judge, from the federal
level, vhether the aggregate effect of federal policy bears any relationship
to what policymakers would like to achieve.

One way for the federal government to sddress this problem of lateral
control ies to introduce incentives for states snd localities to make trade-
offs among key objectives explicit, public, snd politically binding. Some
portion of federal grants for vocational education could be conditioned on
meeting locally-defined occupational targets, justified in terms of locsl
lsbor market demands, the output of competing programe, and eatry level 6kill
requirementa. Work experience snd surmer employasent programs for high risk
youth could be conditioned on contracts between the school system and the
young person to maintsin some level of scademic progress, snd on contracts

between employment “rsining system snd the vocational education system to move
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4 certsin pumber of high risk youth into vocstionsl progrsms. Incentives to
employers to hire high risk youth could be predicated oo a three-wsy coatract
between the schools, the employer, snd the young person, tying the subsidy to
some level of scsdemic performance. 1In each case, the expected effect of
these inplements is to get one part of a complex delivery system to
acknowledge explicitly its relstionship to other parts, and to make that
relstionship vork for some individusl. These may not be the best implements,
but they illustrate how one level of goverument can use conditional grants and

subsidies to generste incentives for lateral control within another level.

5 ible Logic: Repri
The difference between the simple and the complex case, then, is the
introduction of multiple juriasdictions snd trading suong multiple objectives.

On the forward leg, implements translate into distinct organizational pathe
extending across jurisdictional boundaries, producing outcomes at gome level.
But there is nothing in this snalytic view to suggest how these various
implements produce aggregate effects, or what policymskers can do to influence
those effects. In order to address this question, we had to turn the system
asround and ask, first, what decisions policy must influence in order to have
sny effect, second, what the stakes of those decisions are for various target
groups, third, how policy sffects those decisions, fourth, which
jurisdictional level has the closest proximity to those decisions, and
finally, how policymakers can maneuver political jurisdictions into making
explicit trade-offs smong objectives to produce results that sre, st once.
consistent with nstional objectives and with vsriable local conditious.

From the forwsrd mspping perspective, the problem is finding & collection
of implements that is likely to produce the effect that policymakers went.

From the bsckward mapping perspective, the problen is finding & set of
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decisions that policy can influence and apecifying how policy can tip those
decisions in the desired direction. Forward mapping stresses what
policymakers control; backward mapping stresses the marginel influence that
policy exercises over decisions by individuals and orgenizations. I1f we were
to look st policy decisions only from the forwsrd mapping perspective, we
would consistently overestimate the degree of control policymakers eaercise.
Policymakers tend to see the world through the lens of the implements they
control; they solve problems by spplying parochial eolutions. But the success
of policy depends on more than choo;ing the correct combination of implements;
i. depends as well on conditions outside the control of policymakers snd on
decisions over which policy exercises only s marginal influence. In order to
be good strategiste, policymakers have to calculate the consequences of their
actions from the point of view of the decisions they are trying to influence.

This is the perspective of backward mapping.
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