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A CASE 3TUDY ON CAPITAL BUDGETING
by
SANDHA LYNN HELTON

Submitted to the Alfred P. Slaon School of Management on
December 10, 1976 in partial fulfillment of the requirements

for the degree of Master of Science,

Theories on capital budqetlnq inave treditionally been
financlial theories, concentrating on selection of projects in
a way which will maximize the value of the firm or meximize
the return per dollar invested, Divergent theories defend
different techniques for evaluating and ranking projects on
their abilities to achieve this objective., But most firms
operate under constraints that are assumed away by the theories:
capltel rationing, scarce resources other than capit 1, énd
performance avaluation based on several short term financial
and non-financial measures,

Corning Glass Works developed and implemented in 1976 «
new capltal budgeting procedure which attempts to capture these
elements, selecting projects on the basis of their abllity
to satisfy multiple objectives within a variety of constraints.
The key elements of the new selection criteria are financial
measures, strategic considerations and optimum utilization of
teohnicsal manpower,

Although Corning's capital budgeting procedures in the

early 1970's had written project selection criteria based only
-2-



on financial measures, there were a variety of implicit,
subjective conslderations which the resource allocators
Ancluded in the selection of projects. It is believed by
many that the new cavital budgeting vrocedure is reslly only
a formallzation of the actual criteria that were being used
ir project selection prior to 1976, And this is the hypothe-
sis to be tested,

Through interviews with Corning's manacement and review
of many capital budgetine recorls and memoranda, hlstorical
capltal budgeting procedures have been defined. The process
operating in 1974 1s explalned, and projects submitted and
approved for 1975 are presented and analyzed, This is
followed by a description of the 1976 capltel budgetins pro-
cedure, and the changes (if any) that would have occurred
applying the new selection criteria to projects proposed in
1974 are discussed,

Indeed, 1t appears that the new capital budgeting proce-
dure would have selected a different portfolio of projects
than the 1974 process selected, The study is concluded with
discussion of advantagzes and problems with the new capital

budgeting procedure,
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I, Introduction

All ongoing firms face a common problem: what cepltal
investments should be made--what investments wlll increase
future earnings and the firm's value, and what lnvestments
are necessary simply for continuation of the business, The
problem i3 further complicated by a variety of constralnts:
the amount of total capital funds to be invested, technical
manpower and expertise and managerial resources avallable
for project implementation to name a few, To be sure some
of these constraints are self-imposed, but they are very
real nevertheless,

The subject of capital buigeting encompasses a varlety
of 1ssues--generation of projects, techniques for estimating
project results, treatment of risk in project evaluatlon,
determination of the total amount of capital to be invested
in a given time frame, financing decisions, the locus of
decision making for project selection, eriteria for project
selection, and monitoring results of the projects being
implemented. The focus of this study will be on the process
and criteria for selecting projects from a set of propossd
projects,

The purpose of this thaesis is to study how one company,
Corning Glass Works, chooses to lnvest its capital funds
when there is a variety of opportunities, In 1976 Corning
adopted a new process and set of decision rules for select-

ing projects for the 1977 capital budget, This study will
-8-



examilne in depth the new canital buigeting process as well

as the process that was in place in 1974, Projects submitted
in 1974 will be reevaluated using 1976 decision rules in
order to determine whether any different choilces would have
been made--if so, what those switchings would have been and
thelr impact on the company. The hypothesis is that the new
explicit capital budgeting procedure was operating implicitly
in 1974,

Sources of information concerning past and present capi-
tal budgeting techniques at Corning were written rules and
guidelines for capltal decisions published and circulated
wlthin Corning, intercompany memoranda concerning 1974 and
1976 capltal budgets, records of capital project submissions
and accentances over the past three years, interviews with
Corning managers (both staff and line) who were involved in
the 1974 and 1976 capitsl budgeting processes and personal
experience working within the system,

The case study will be presented in five parts, Section
II presents a brief review of capital budgeting techniques
recommended in the current literature,. Section III explains
in detail the explicit rules and {to the extent it is possible
to determine) the implicit rules governing project selaction
at Corning in 1974, as well as the profile of projects sub-
mitted and selecteq for 1975, Similarly the next section
will describe the explicit rules and process used to select

1977 projects in 1976, These new rules will be applied to
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1974 project submissions to proviie the alternate portfolio
of projects for 1975. Sectlon V concentrates on comparison
of the two selection procedures, evaluating each, Conclu~

gions will then be summarized in the flnal sectlon,
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II, Review of Capital Budgeting Literature

Most of the capital budgeting literature reviewed was
written by academicians, concentrating on the financial
aspects of projects and the firm, and trying to explain the
"theoreticali™ way to optimize investment decisions, These
theories on project selection techniques have been and still
are evolving without a consensus as to the optimal procedure
for allocating capital funds,

Most theoretical caplital budgeting procedures assume
that the objective is to maximize the value of the firm, and
different views emerge concerning the way this can best be
achleved, There are essentially five families of r=acommended
project seleection techniques: paybdack, net present value
(NPV), internal rate of return (IRR), accounting rate of
return (ARR), and mathematical programming techniques,

Payback methods are the simplest and most easlly under-
stood techniques, but the least sophisticated, The simplest
version requires only estimates of the initlal cash outlay
and future cash inflows from the project, A maximum accept-
able payback period 38 determined by the firm, and without
capital rationing, any project which will recoup the initial
outlay within this time freme 1s accepted. This technlque
fails to consider the time value of money andi the pattern of
cash flows during the payback period, Hence a modified

payback method has been devised whereby cash inflows are
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discounted by the firm's cost of capltal to determine the
number of years required to recover the inltial investment,
The basic problem with eilther of these methods 1s fallure
to consider a prnject's future earnings after the payback
period, However, payback is useful as a constraint, weedlng
out projects with very long payback periods regardless of
other congiderations., This may be desirable for two reasonss
to 1imit the time of risk exposure for any single project or
for behavioral reasons, increasing the likelihood that a
single project sponsor will see a project through implementa-
tion enagbling him to reap the beneflts of his work, enabling
top manarement to better evaluate hls performance and provide
ing consistent leadership throughout project implementation,
The NPV techniques discount future cash inflows of each
project and accept the project as long as discounted cash
flows are greater than the initial cash outlay, Modifica-
tions include a risk adjusted NPV using certainty equivalents
r2ther than actual estimates for future ocash flows, and the
profitability index or benefit/cost ratio where projects are
accepted as long as the ratlo of discounted cash inflows te
cash outlay (or discounted cash outlay) is greater than one,
This latter modification purports to discriminate between
projects with the s=zme present value but different costs,
However, the primary problems with any NPV ‘technique center
on determination of the appropriate discount rate, It 1s

difficult enough to determine a firm's cost of capital at one
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point in time, but the cost of capital may be different at
different times in the project’s 1life because of internsl
factors such as changes 1n the level of risk (either for the
individual project or for the portfolio of projlects if the
firm®'s cost of capital is used) or changes in the firm's
capital structure (when the firm®s cost of capital is used),
Externsl factors such as market conditions and government
monetary policy may also affect the cost of capital of the
firm, Added to this are the questions of whether to obnaider
risk class and individual financing decisions for specifioc
projects or businesses, and 1f 80, how to best estimate the
project (or business) discount rate with these considerations,
However, NPV 1s the generally recommended “"simple® technique
for project selection, in spite of the discount rate compli-
cations,

The internal rate of return method considers the cash
inflows and investment outlay to determine what discount
rate (IRR) ylelds an NPV equal to zero, Projects are
accepted as long as the IRR is above some hurdle rate,
theoretically the firm's cost of capital, or in order of
decreasing IRR with capital rationing. The drawbacks of this
method are the possible existence of more than one root
(1,e. IRR value) a3 a solution, with mutually exclusive pro-
Jects of different sizes the IBR may reject the one with
much larger cash inflows, and IRR ranks differently from NPV
projects of different length lives, with NPV generally

-13-



considered the more valid method, There also 1s a great deal
of controversy over the basic assumptlons of the internal rate
of return method., Some theorists maintain that the IRR
method assumes that cash generated by the project can be
reinvested at the IRR rate, that this assumption 1s unrealis-
tic, and that the NPV method is much more valid because 1t
assumes an external reinvestment rate. An opposing view held
by the author 1s that the IBR is the opportunity cost of not
taking the project, merely reflecting the required rate of
return of an alternate project of equlvalent investment,

The last "simple" family of techniques i1s accounting
rate of return which uses a ratio of some measure of account-
ing income (e,g. income in the first year or average income
over the 1ife of the project or some portion of that 1life)
to investment (e.g. initial investment, average investment
over the project's 1life, or average book value of investment).
These techniques are not highly regarded by the "finance
experts® becsuse they do not consider the time value of
money, pattarns of cash flows or economic (rather than
accounting) income, and they are subject to the whims of the
firm®s acocounting policles, However, they can be useful if
the firm'’s objective 1s meximizing short run accounting
income as opposed to maximizing the value of the firm,

And managers are often motivated to set short run profit
goals because their performance is evaluated on the basis of
results for a relatively short time periodA(l = 5 years),

=14~



In addition to this, stockholders often view short run
financial results as indicators of future earnings potential
of the firm, and a policy of sacrificing short run profits
for long run profits may be misinterpreted or simply not
believed by the market,

The last family of techniques, mathematical programming,
considers an objective with multiple constraints and requires
a relatively high level of sophistication on the part of its
designars and users.' Essentially the firm®s objectives and
constraints are quantified and projects are evaluated in
such a way as to optimize goal achlevement within existing
constraints, Usually the program optimizes NPY or a utility
function choosing the project portfolio from efficient
(minimum risk for any given return) collections of projects
on the basis of the firm's desired risk/return trade-off,

This technique sounds good, but there are many practical
problems, The firm must be able to avantify 211 objectives
and constraints, including those appropriate for projects
such as maintenance of business or legally required safety
and pollution control investments, and the firm®s risk/return
utility function if using portfolio selection, Determination
of the appropriate discount rate is again required., In
addition, integer programming should be used since most pro-
Jects are either "GO™ or "NO-GO", without the option of
implementing fractions or multiples of a project, HReseareh

of recent literature uncovered oniy a few lines referring to
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use of integer programming for capitel budgeting purposes,

Studies of actual capital budgeting practices show that
most firms analyze a project by one or a combination of more
than one of three primary techniques: payback, ARR and IRR,
Exhibit 1 shows the results of two recent surveys by Thomas
Klammer (1970) and James Fremgen (1971)., Firms reported that
the formal analysis results are not necessarily the primary
determinants of project choice,

A variety of reasons can be proposed to exvlaln why
manacement on the whole does not use more rigorous, sophis-
ticated snalyses or the "recommended" decision criteria,
First of all, the basic assumptions of the theoretical models
are not always justified, PFor example, the models assume a
gingle objective of the firm--to maximize its value, There
are two basic problems inherent in thls assumption., Manage-
ment often has short term (1 - 10 year) objectives of
maximizing earnings, target annual sales growth or some
other single or combination of financial and/or non-finanecial
performance messures rather than the long term objective of
"value maximization.” It might be argued that these goals
are operational surrogates of the value maximizing goal, but
in fact, the results do not point to alignment between pro-
ject selection with the two (sets of) goals, The "short
term"™ manager 18 forced to look at trade-offs between con-
flicting objectives such as increasing nrofits and increasing
market share, and he must also consider the interaction or

-16=-
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synergy resulting from combinations of individual projects,
The traditional project selection models such as NPV consider
projects one at time on the basis of one attribute (NPV), and
by doing 8o may not truly maximize value of the firm. Basic
capits1l budgeting theory assumes each project of a firm is
independent, that returns will be the same regardless of
who implements the project, and that each project should be
evaluated on its own merit, This is a fallacy; manasement
and technical expertise and various economies of scale
(manufacturing, marketing, etec,) unique to the firm affect
returns of projects, The value of a collection of projects
selected by evaluation on several dimensions may in tact be
greater than the sum of the values of individual projects
selected one at a time by evaluation on one dimension only,

Another faulty assumption of capltal budgeting theory
is unlimited resources of the firm, Not only do traditional
capital budgeting techniques sweep under the rug the problems
assoclated with caplital rationing, but they fail to recognize
the 1limits placed on project selection by management and
technical resources, And by so doing, the mod2ls can yield
project portfolios with suboptimal utilization of all the
firm's resources,

A second problem with traditional models 1s the concept
of an annual project selection process optimizing an objec=-
tive function when actual implementation occurs in a dynamio

world of changing opportunities, constraints and threats
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imposed from inside and outside the organization, It is
highly improbable that any choice of a portfolio would
remain optimal throughout the next twelve months,

A third problem is the lack of general understanding
of the more soﬁhlsticated techniqueg--the underlying theories,
how to use the techniques and how to relate the techniques
to one's experiences and intuitive algorithms--on the part of

the business community as a whole,



I1IXI, Corning's Capital Budgeting--1974

Information contained in this chapter and in chapter IV
was collected in personal interviews and from various intra-
company memoranda from Corning Glass Works, Quotes will

not be referenced individually.

A, Background

Corning Glass Works is a large, multinational manue-
facturing corporation with 1974 sales of $1 billion.
Although Corning is diversifled, the primary basis of
8ll 1ts operations 1s glass and ceramic technology. The
objectives of the firm are stated in terms of target
annual sales growth, return on investment, return on
assets and return on sales,

Corning's organization is semi-decentralized with
nine major operating divisions in 1974, Each divislon
is relatively homogeneous in terms of generic products
and markets and is responsible for 1ts own manufacturing,
besic englneering, sales and marketing, and control
funotions., Central staff grovns provide basic research
and development, engineering, persomnel administration
and overéll planning and control for the entire corpora-
tion, Por the purposes of planning and control, Cornirg's
operations are further broken down into business units,
of which there were approximately 30 in 1974 and over

60 in 1976,
=20~



Corning's basic capital budgeting process applles
in both 1974 and 1976; the details and actual decision
rules to be described later are the changed elements,
Early in the year the Corporate Flnance Division estab=-
1ishes guidelines for overall capitel spending for the
following year, In June each division submits its pro-
posed capital projects for the next year. For projects
> $100,000 individual proposals are submi tted specify-
ing the relevant business unit, class of spending, IRR,
payback period and business ROA (Return on Assets),
(The method of calculation for each of the filnanclal
measures 1s described in Appendix 1,) A lump sum is also
requested by each division for projects less than
$100,000, A committee of individuals from corporate
staff groups then reviews the proposals and recommends
a capltal budget of specific projects = $100,000 and
discretionary funds for smaller projects for each divi-
sion., This recommendation is then approved by top
management, sometimes with minor modifications to the
original recommendation. However, approval of this bud =
get does not meern each project is automatioelly accepted, .
Frior to starting each project an Appropriation Request
(AR) must be submitted, providing firm estimates of
costs, returns and project jJustifications, Depending on
the amount of capital requested, the AR must be approved
at various levels of management with > $250,000



requiring approval by the Board of Directors, This 1is
the final approval determining whether the project will

"GO"™ or not,

B, Project Selection Criteria in 1974

Prior to the capital budgeting process in 1974, a
1ist of eriteria for pr-ject selection was drawn up by
the Corporate Controller's office, According to this
11st there were six types of criteria to be considered.,
They were project type, project economics, nature of

business, required resources, risk and "other" consider-

ations,
Projest Type

For several years Corning had used five classesa of
spending to categorize projects: non-discretionary or
legally required, cost reduction, expansion of estab-
lished businesses, maintenance o established businesses
and development, In addition to these types of projects,
warehouses ant diversifications were used in 1974, The
projects were to be evaluated differently depending on
what type each was, Only intultive, unwritten guide-
1ines of distribution by classes of spending existed for
the divisions and the corporation as a whole, The only
expliclt rules for different evaluation and selection
criteria were spelled out in project economics guide-

1lines.



Project Economics and Nature of Business

Project economics included project IRR, payback,

maximum exposure and effect on near term earnings. The
nature of the business to which the project was relevant
was characterized by ROA (Return on Assets), classifica-
tion on the BCG (Boston Consulting Group) matrix, the
importance of the business to Corning and the importance
of the project to the business,

Relative to these two categories, a memo was 1ssued
from the Corporate Controller to division managers and
division controllers in June, 1974, This memo set forth
"basic guidelines™ for capital projects and stated that
"These guidelines are not an absolute sieve through which
every project must pass, Haowever, projects which do not
meet the guldelines wlll not normally be approved,.”
These guidelines were as follows:

I. Non-discretionary Prnjects

These projects. are actually discretionary in
that the alternative 1s to zo out of the busi-
ness, Decision rules are:
1, Projects will not be approved if the cur-
rent business ROA 1s less than 10% and not
projected in an approved (5 year) plan to be
greater than 18%,
2, Even if the business ROA is > 18%, if
the non-discretionary project will reduce the
overall ROA it willl be challenged for zlter-
native courses of action,

II. Cost Reductior
l. A minimum 15% IRR, adjusted for probability

-2 3-



III.

1v,

V.

of success 1s required.,

2. The appropriate project 1life used in IRR
calculations should be the shorteat of product
11fe cycle, process life cycle or physiocal
asset 1ife, or a maximum of 24 months if
currentbusiness ROA 1s< 10% and not projected
to be> 184 in five years,

Expahslon of Established Buslnesses

1, A minimum 20% IRR, adjusted for probability
of success 1s required.

2, The project must be driving the business
ROA to 25% if it is currently <« 25%, or the
projeot must provide at least an ROA of 25%

on the gsgets involved if the current business
ROA 1s > 25%, 1.e. the project has heavy front
end loads, but the long term beneflts are very
good.,

Maintenance of Business

1, IRR for these projects may be calculated
on a defensive basis--the project 1s necessary
to maintain current sales and earning levels,
This type of IRR must be > 25% and the project
should maintain the business ROA > 18%,

2. If cash flow projections on the maintenance
project are not possible, the project must
maintain the business ROA = 18%,

3. Projects will be challenged if current
business ROA 1s < 10% and projected to be
< 18%,

Developing Businesses

No explicit eriteria were stated , but factors
to be considered were:

1, Expected ROA, assuming success,

2, Defendability of the business created,

3. Expected market position,

L, Competitive prices,

5. Exposure--both expense and capital,

6, PFuture opportunities created by the business
7. Pricing flexibility.

8. Customer profille,

9 The timinz "window."

-2l -



Iv, Acquisitions, Diversifications, Other Invest-
ments

"Standard financlal and economic projections
will be prepared (expected ROA, DCF, etc.).
However, the fundamentanls of the proposal 1n
non-financial terms are oritical, We will pay
a high price in present value for future earn-
ings, The earnings must be of high quality."
With regard to maximum exposure, effect on near
term earnings, BCG classification and importance of
business and project, no explicit selection criteria
were given, In fact, at this time all businesses had
not been formally classifled vis-a=-vis the BCG marketing
matrix, and this information as well as relative impor-
tance of businesses and projects were only resident in
the minds of the decision makers,
Bequired Resources
The next group of considerations were required
fesources--capital. expense and people, both new and
existing, With regard to people, a key limlting resource
was corporate technical manpower--both from the Technical
Staffs Division (research) and particularly from the
Manufacturing and Engineering Division (development and
service engineering) which provided the hands and tech-
nical expertise for most major projects, Although this
was sunposedly a key consideration, it was not considered
in the appropriate way., When divisions submitted thelr
project proposals, none of them submitted the M & E

people required either in terms of number of people or
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speclal expertise required, Therefore it was up to the
corporate resource allocators to determine what the
M & E requirements for each project were and the appro-
priate trade-offs where resources were limited, This
was 1mposslble since nelther division personnel nor
M & E mansgers were on the allocating committee, The
Vice President of the M & E division sald that in 1974
capital was approved for projects before they (M & E)
even knew what (resources) was required,

Risk

Considerations of technical, marketing and manufac-
turing risks were also to be included, But for many
projects, the proposals did not involve very "solid®
projections of costs and returns, and only pessimistic,
optimistic and most likely return estimates were provided
ag a clue to project risk,

Other Congiderations

Two final considerations were to be whether the
project would bring "profitable derivative investment
opportunities” and whether the project could be delayed
and how a delay would affect the project veturns, Since
there was no formal mechanism for determining and com-
municating the derivative opportunities or impact of
delay, this was another very subjective element.

In addition to the criteria for busliness related

prnjects, Corning normally allocated 10% of its total

«26=-



capltal budget to "non-producing assets." Examples of
non-producing assets are new offlce bulldings, renovation
of exlisting buildings, property and maintenance of park-
ing lots and oorporate alrplanes, The 10% target level
was based on the historical spending level for such
assets, and the decision criterion was "top management

discretion,"”

C. The 1974 Capital Budgeting Process

The actual process of choosing projects from the
submissions did not appear to be as rigorous and straight-
forward as the guidelines might suggest, BRanges for
capital spending by each division had already been estab-
1ished on the basis of the division'’s sales, historical
growth in assets, opportunity for growth in sales, rela-
tive age of assets and the Controller®s knowledge of the
businesses, divisions and large projects "coming down
the pike," Even a divislon with relatively poor perform-
ance would not be denied any funds at all because of the
impact of such action on the morale of the division's
organization, On the other hand, a plant or other organ-
izational unit with a heavy load of project implementa-
tion would not have all of its project submissions
approved, regardless of the projects’ economics, if
overload of the organization would result., Such ecriteria
for project selection were very subjective, and only

some of the subjective factors that were verbalized,

—2 7-
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The actual "GO"-"NO-GO" decisions on the capital
projects were made by a committee of seven top managers,
The committee consisted of the Vice Chairman of the
Board of Directors, President, Senior Vice President of
Staff Divisions, Vice President of Corporate Plans,

Vice President and Treasurer, Vice President and
Corporate Controller and the Director of Business
Planning,

The process was dcscribed by one member of the
group as sorting through projects one division at a
time, Tentative, general selection guidelines were used
at the beginning of the process, eand as more projects
were dlscussed in this context, the guidelines were
fleshed out into more specific criteria, Each project
was examined to determine if 1t should obviously be
rejected because of incompatibility with the business®
gstrategy, technical feasability or because it " just
didn't make sense," Generally, however, each division's
projects were approved in the order in which the division
had ranked them until the dollar limit set for that
division by the Corporate Controller was reached, Onoce
the initial capital budget for a division was determined,
the group informally reviewed the division®s mix of class
of spending, but no charnges were made since there were
no really "hard” guidelines for mix., At no time during
the meetings did the group look at the book of project

-28=
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submissions that provided the estimated financlal
returns of the projects,

As tentative capital budgets were established for
each division, these were sent back to the division. The
division could appeal the allocation at a special session
of the committee within a week, The format of such a
session was the division manager *came, he spoke, and
he left,® and the committee made 1its final deqlsion after
the manager left, This finel capital budget was the
committee's recommendation to be approved by the Board
of Directors,

The cspital budget at .this point will be the basis
of comparison of new and old capital budgeting procedures,
But in fact, this capital budget waa not recommended to
the Board of Directors. Because of unfavorable economic
conditions in the fall of 1974, the capital budget was
reduced, primarily through withdrawal of expansion
projects by the divisions and selective reductions of
other projects by the Corporate Controller, This should
be kept in mind when comparing budget deoclsions with

projects actually approved and implemented during 1975.
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D, Capital Projects for 1975

The total smount of capital funds requested for
1975 was $325,046,000, Exhibit 2-A shows the breakdown
of requests by class of spending, both for projects
direotly related to businesses of the operating divi-
sions and for staff projects, Of the $54,104,000
requested by staff, 91¥ or $49,367,000 was for "non-
producing assets™ such as a new englineering bullding
and office area renovations,

When the capital budgeting process was over, $89
millions were approved for 1975, Distribution of the
approved capital budget over class of spending and
business/staff projects appears in Exhibit 2-B, Only
$2,866,000 of the $9,019,000 approved for staff projects
was allocated to "non producing assets.”™ In both
Exhlbits 2-A and 2-B, the funds labeled "Non Specific®
were chunks of disecretionary capital requested and
approved for the operating divisions to spend on
<$100,000 projects, These discretionary funds amounted
to approximately 30% of the 1974 capital budget,

Exhibit 2-C shows the kinds of projects that were
actually approved during 1975, Comparisons between
capltal budget and actual approvals will be more reveal-
ing in later charts, Here the class of spending distri-
bution of discretionary funds elouds the comparison of

actual projects vs, planned projects >$100,000 as does
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the fact that the capital budget was reduced before
1975.

Legally Required Projects
Exhibit 3 shows the distribution of business ROA

for the "Legally Required" projects--those submitted,
approved in the capital budget, and actually authorized
in 1975, No projects were approved where the business
ROA was stated as less than 10%; such projects were
delayed for further review of the viability of the busi-
ness, review of technical and economlc feasibllity of
the proposed solution to the pollution protlem. and gen-
eration of "better" alternative solutions, A significant
portion (~50%) of legally required funds were allocated
in capital budgeting and authorized during the year for
projects either with no stated business ROA on the pro-
posal or an ROA less than the 18% target level,

Cogt Reduotion Projects

Exhibits 4 and 5 shcw the financial profiles of
cost reduction projects, Of the 85 projects requested,
only 7 of these, totalling $2,275,000 were not projected
to have the minimum IBR of 15%. For most of these seven
projects, the investment required was the only financial
inform=tion provided; for others, only the business ROA
was glven in addition to project cost, This means that
either divisions internally screened out projects which

314 not meet the IRR hurdle rate or they ™adjusted™ the
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figures so that all projects were acceptable on the basis
of IRR, This latter notion seems neither unreasonable
nor devious since the scope of a project can be adjusted
to change the returns, and often return estimates are
nebulous at best when calculated 6-18 months before the
project will be implemented,

The bulk of the cost reduction projects submitted
fell into the IRR range of 26-50% (70,5¢ of the projects,
63.5% of the capital dollars), Generslly the projects
with larger capital commitments fell at the high end
( > 50% IRR) .of the IRR range and in the 36-40% IRR
category as evidenced by the differences in the cumule-
tive distributions of capital dollars and of number of
projects,

The IHR distribution of cost reduction projects
approved in the capltal budget appears in Exhibit 4-B,
This distribution is more skewed toward the high IRR
projects, showing also that the proportion of large
projects chosen in the 36-60% IRR range was much higher
than the proportion submitted in that range, Only two of
the seven projects with no estimated IRR survived this
screening,

Looking at Exhibit 4-C one sees the actual digtrie-
bution of IRR as submitted on Appropriation Requests for
cost reduction projects in 1975, In terms of number of

projects, a higher proportion were in the 36 - > 60%
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range, but also a greater proportlon were in the < 15%

or Not Avallable categories, The reasons for differences
between this distribuilon and the capitel budget are

1) small (< $100,00) projects sourced from the divisions’
discretionary funds, 2) new opportunities and rejection
of capital budget projects during 1974 and 3) more
realistic estimates of costs/returns avallable at the
time of AR submlssions,

With regard to payback distribution for cost
reduction projects, most of the projects approved in the
capital budget were in the 2-4 years payback range (66.5%
of projects, 57% of capital dollars), and a smaller
percentage of projects with no payback estimates were
approved than were submitted. However, actusl approvals
during 1975 were heavily welghted by even more rapid
paybacks--25% of the projects had a less than 18 months
payback, 50% less than 2% years, This movement can be
attributed to the same factors as the shift in IHR
distribution plus the fact that unfavorable economic
conditions in late 1974 and all of 1975 made it desir-
able for the firm to reap the benefits of investment
projects as quickly as possible,

Expansion Projects

Bxpansion projeats were alsc to be evalusted on
the basis of IRR and payback, and the profiles of pro-

jects submitted, approved in the capltal budget and
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actually accepted during 1975 appear in Exhibits 6 and 7.
The IRR distributions of projects submitted and approved
in the capital budget are very similar, However, the
approved projects were slightly more skewed in number
and much more skewed in terms of capital dollars toward
the high end of the range, Only two projects were sub-
mitted with an estimated IRR below the 20% hurdle rate;
four projects had no estimate of returns, Nelther of the
first two were approved in the budget; three of the four
projects without IKR estimates were approved, Propor-
tionally, much quicker payback projects were also approved
than were submitted,

Expansion projects actually approved during 1975
were much fewer in number and total dollars, and much
more heavily weighted by high returns ( ~~ 50% had IhR
S 50%) and to a lesser degree welghted more by quick
payback (50% with < 3% years payback)., This 1s what one
would expect given the economic conditions and the
position of choosing a few expansion projects from a
large number of requests,

Expansion projects were also to be evalusted on
the basis of current business ROA, where the project
was "driving®™ the business ROA and the project ROA,

These measures were not avallable from either project
submissions for capital budgeting or Appropriation

Requests,
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Maintenance Project

Maintenance projects were to be evaluated on the
basis of defensive IRR, or the return avallable by
maintaining equipment that would not be available with-
out the maintenance project, if such cash flows could be
determined, No maintenance projects submitted for
capital budgeting provided any such return measures, and
only 5 of the 124 maintenance Appropriation Requests
submitted in 1975 had such estimates,

Develo t Projects

Development projects were to be evaluated on the
basis of several considerations, with no clear cut "GO"
"NO"="GO" criteria. However, Exhibits 8 and 9 show the
returns expected from the proposed and approved projects,
Approximately 60% of the projects requested and 40% of
those approved during capltal budgeting had no estimated
IRR or payback, Of the approved capital budget projects
with estimated returns, expected IHR was 15-35% and the
payback was 6 years or more, During 1975 only about
15% of the development projects approved (involving 30%
of the capital dollars) had projected returns, with most

of those having an IRR > 45% and payback of 2%#-5 years,
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EXHIBIT 8
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EXHIBIT 9
DEVELOPMENT PROJECTS - PAYBACK PROFILES
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E, Summary of 1974 Capital Budgeting

The items included in the 1list of selection
criteria--type of projlect, project economics, nature of
business, resources required, risk and derivative
opportunities--are very valid criteria. But the actual
capital budgeting proocess that was in place at Corning
in 1974 did not implement the concept.adequately,

Financial criteria seemed to primarily serve the
purpose of screening projects at the division level so
that submissions either satisfiled minimum hurdle rates
or were submitted without financiels provided and justi-
fied on other grounds, Project financlals were not the
key to final decislions made by the capltal budgeting
committee, as evidenced by the description of the pro-
cess and the resulting IRR proflles of selected projects,

Resources required were conceptually of great
importance, especially since technical manpower was a
limiting resource., But there was no mechanism in the
capital budgeting process for determining specific
requirements for and avallability of these human re-
sources, And with regard to monetary resourcés, only
fixed capital requests, not working caplital or expense
requirements were explicitly considered in the selection
of projects.,

The other factors were considered very subjectively

with no common information base relative to these
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factors, no framework for compzring the subjective
attributes and no common guldelines for relative
importance or classification as "good" or "bed" with
respect to the busliness attributes, Two implications

of this are 1) the decision makers were not all "playing
by the same rules™ simply because the rules were inter-
nalized and unique to each person and 2) there were

no consistent rules or common lasnguage for helping the
divisions to understand why projects were chosen or not
chosen, Even if the process of project selection Were
actually consistent and all the subjective guidelines
were completely and uniformly understcod and implemented
by the decision makers, the formal system required
"fleshing out® to state these guidelines and legitimize

the process and choices to the rest of the corporation,
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IV. Corning's Capital Budgeting--1976

A, Background |

In 1976 few changes had been made to the nature of
Corning’s business, However, some organizational
changes and changes in the 5 year planning process
helped to set the stasze for the new approach to capital
budgeting begun in 1976,

In August 1975 there was a major reorganization of
Corning with the result of consolidating operations into
eicht major divisions, some additional shifts of buslness
responsibilities between the divisions and consolidation
of Corvorate Treasury, Control and Planning groups into
a single Finance Division. An Operating Management Group
(OMG) was formed with its members being the Vice Chair-
man, President, operating divisions' Vice Presidents,
and some staff Vice Presidents, The purpose of this
group was to position the corporation to assure proper
profitability and cohesiveness, to approve strategy
plans for major business units Worldwlde, to resolve
critical operating issues, to deploy corporate resources,
to monitor business results and to approve key staff
priorities,

The planning process in 1976 was also important to
the resource allocatlon'process to follow, The strate-
gic planning unit was stlll a buslness, but there were

more than 60 businesses, 1ndicating further segmentation
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of the 30 businesses in 1974 on the bases of markets,
proiucts and geographical areas, The key change was in
the tool used to characterize each business and ald in
determining the appropriate strategy for that business:
what Corning calls the Business Matrix,
The Business Matrix is a modification of the BCG
marketing matrix., It is a 4 x 4 matrix with stage of
the business'! 1life cycle on one dimension and Corning®’s
strenzth in the market on the other dimension, (See
Exhibit 10,)
The stage of the 1ife cycle could be characterized
as Embryoniec, Growth , Mature or Aging., Characteristics
of each are as follows:s
1. Embryonic
Very low dollar sales volume,
No clear market (product) growth trend,
No industry standardization leader,

2, Growth

Three consistent years of increasing merket
(product) sales volume,

Corning sales of $1 million or more,
Suppliers to the market start to stabilize,

Market (product) grwoth rate > 1,5 times
GNP growth rate,

3. Mature
Technology and market relatively stable,
Market (product) growth rate .75 - 1.5 times

GNP growth rats,
48
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L, Aging

New technology obsoleting present products,

Market (product) growth rate less than .75
times GNP growth rate,

The strength dimension could be characterized as
Strong, Favorable, Equal or Weak, Strength was to be
judeed relative to Corning'?u“prlﬁclpal competitor,”" and
it was a subjective determination based on three funda-
mental factors--marketing, manufacturing and technology.
Considerations to be given to each factor weres

1, Marketing

a., What is Corning’s market share compared
to 1ts principal competitors? Is Corning's
market share increasing or decreasing?

b, Is Corning®s distribution and/or servige
superior to the competitors®?

2, Manufacturing

a, How does Corning's unit cost experience
curve compare to the nearest competitor?

3. Technology

a. Does Corning have proprietary or patent
control over the market or does Corning play
a major role in setting or enforcing industry
standards?

b, Is Corning's product superior to the
competitors®?

L, Overall

a, Has a customer backward integrated or has
a supplier forward integrated?

b, Did Corning, or can Corning, make a price

increase stick without a significant loss in
market share?
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B, Project delection-=1976

In 1976 the process and the guidelines for choosing
capltal projects changed significantly, Capital projsct
proposals for 1977 were submitted by line and staff
divisions during the planning process, and the strategies
mat forth in the plan were elther gpproved or modifiled
in June, July was the month for resource allocation,
which involved allocating line division manpower,
technical manpower and capltal dollars to divisions,
businesses and projects, Line division manpower allo-
cation was not an integral part of the capital budgeting
process, but technical manpower allocation was,

The committee with the resnonsibility for making
the caplital budget recommendations consisted of the
Vice President and Corvorate Controller, the Vice
President of Manufacturing esnd Engineering, the Director
of Planning and the Director of Technical Staffs Division
(research)., These people were the key actors with inter-
action between them and the.Vice Chairman and President
who concarred on intermedlate screening decislons,
These key actors brought to bear the perspectives of
their own areas of responsibilities, but participated

in evaluating projects on all dimenslons,



Stratezic Considerations

With regard to the planning perspective, there were
gseverasl considerations, The key to these criteria was
where a business was positioned on the Eusiness Matrix,
Based on matrix position and the strategy proposed in
the five year plan, businesses were categorized as
Thrust, Emphasis, Reposition, Sustaln and Selective.
Although there were no definitions, per se, of these
categories, certaln characteristics and resource alloca-
tion implications were associated with each, Thrust
businesses were key areas for the future, and they had
clear priority for resources, Emphasis businesses were
"substantial future areas" and should get all "reason-
able®™ resources, Revnosition businesses were striving
to attain favorable positions and would reguire a high
level of resources, Sustain businesses were "normal®
businesses which should receive sufficient resources to
keep their positions, Selective businesses had a
limited futurg and resource commitment should be
"gelective."

There was no financial analysis involved in classi-
fying businesses into the proper categories, the criteria
were market conditions and opportunities and Corning's
position in the different markets, These descriptions
of business categories snound a blt nebulous, but the

real key was matrix position, Exhibit 11 shows how the
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business categories fit onto the matrix, Where more
than one category 18 in a single box on the matrix,
opportunities and strategies are the keys to business
category.,

It might be hypothesized that althouzh financial
criteria were not used to categortze busineases, that
unique financial return profiles would characterize
projects generated in each business category nevertheless,
One might expect IRR to be highest for projects in
Thrust businesses and deereasing as the caprital allo-
cation to the category decreases (Emphasis, Reposition,
Sustain and Selective in decreasing order), Exhibit
12 shows that this was not the case for projects pro-
posed in 1974 for 1975, In fact, Sustaln projects had
the highest returns followed by Thrust projects,with
very similar profiles for the other three categories,
Herce business category considerations in determining
the level of capital spending must be purely strategic,

In addition to business category, the types of
projects tn which capital should be allocated for each
business depended upon matrix position. For example,
expansion projects should be funded for Growth businesses
in which Corning's strength is at least Equal, and
development funds should be allocated to Equal to Strong
Embryonic businesses, Exhibit 13 shows the desired Ails-

tribution of classes of spending on the Business Matrix,
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EXHIBIT 12

DISTRIBUTION OF IRR BY CAPITAL DOLLARS PROPOSED IN 1974
COST REDUCTION, EXPANSION, DEVELOPMENT PROJECTS
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EXHIBIT 12 (cont,)

% of CAPITAL DOLLARS

100 =|$61,4 M SUSTAIN BUSINESSES
80
60 MEAN = 33% IRR
ko MEDIAN = 30%
20 -
0 S~ j \/’\—ﬂ\’\—-»—\ .
NA 0 10 20 30 40 50 40 % IHR
100 ={$ 4,5 M SELECTIVE BUSINESSES
80
60 MEAN = 2% IRR
140 MEDIAN = 22%
el _///\\\x_///\\Lg
o \\\“
NA 0 10 20 30 40 50 60 % IRR

-56-



EXHIBIT 13
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The Director of Planning combined the effects of
business category and class of spending on the matrix
to arrive at the total amount of capital that should be
allocated to each business category and for each class
of spending within each category. This "formula®™ appears
in the table in Exhibit 14, The "formula® presented in
this table was not explicitly used in the 1976 capital
budgeting process, Dr, McKinney provided this as tﬁe
resultant of two sets of criteria used to select projects,
The first set of criteria related to scale of spending,
depending on the business category and the level of
annual depreciation, For example, businesses with a
Sustain strategy requlire investment only at the current
depreciation level, The sacond set of criteria related
to distribution of caplital dollars by class of spending.
This was determined by matrix position (see Exhibit 13)
and business strategy/category, The "formula® of
Exhibit 14 1s the best available approximation of the
combinatory effects of these two sets of capital budget-
ing criteria,

A third consideration by Planning wes whether the
proposed capital projects for each business were compat-
1ble with the approved strategy of the business, For
example, if a business strategy called for a large
increase in sales and the plants producing the product
were currently operating at capacity, expansion projects

should be approved,
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Finally, the concept of cyclical manasement was
being promoted by the Planning department, and the ela-
ments of tnis concept were being considered in the
capltal budgeting process., Essentlally this concept
required that expansion be planned during the first
part of a downswing of the business cycle and expansion
funds committed as the business cycle approached the
trough so that added capacity could be utilized in the
upswing, Cost reduction and maintenance each would have
an ongoing base level with variable cost reduction in
the downswing and variable maintenance funded at the
ve~k, Legally required projects would bhe ongolr> as
necessary and development projects would be funded as
npportunities arose, Exhiblt 15 presents the cyclical
management capltal spending implications,

In 1975 the cyclical management concept was really
not used to a great extent for two. reasons, Higorous
gpplicatienrequires models of the business cycles for
each business and variable application between businesses,
Although such models are available in the Corporate
Economic Forecaasting group, they are not widely used by
line division management, Secondly, manascement at
Corning is not psycholinglically ready to implement this
concept--to "bite the bullet" and invest in expansion
projects in bad times, As the Corporate Controller said,
"The best we can do 13 move forward bit by bit in our

expansion decisions," 40
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Financilal Considerations

The financial perspective brought to bear upon
1976 project selection was 1little changed from the 1974
perspective, Selection criteria in terms of IRR, payback
ani business ROA were essentially the same. But where
total spending for the corporation and individual divi-
sions was determined prior to 1974 project selection,
only the corporste range was predetermined in 1976,
This cérporate range was determined on the basis of
1limits as a percent of annual depreciation, limits as
a percent of historicel spending and expected cash
flow, Division spending levels were determined during
capltal budgeting on the basls of business capital

requirements,

Technical Considerations
The inputs of the Technical Staffs Division were

primarily related to technical feasabillity and priority
of various projects in the research group., The research
inputs were less substantial than the others because
by the time most projects are to the stage of requiring
ma jor capital, they are out of the realm of research and
into development or actual production,

The Manufacturing and Engineering (M & E) perspec-
tive was very important, PFirst of all, M & E must
pass jJudgment on the technical feasabllity of projects,

Often this was done before projects were even submitted,
(2=



with the line division consulting with the appropriate
technical expert(s) in M & E, But this was not always
done, when it was done there was inadequate coordination
between M & E departments and a final check by M & E

was required.,

The major role of M & E was in determining the
technical manpower requirements for egch project, where
there were scarce resources and what the trade-offs
should be in terms of "return per engineer.," The prob-
lem is not only one of sheer numbers, but also special
disciplines required for each project, It has been
stated by several managers that in the last few years
capltal has not been the 1limiting factor, but engineering
avallabillity has 1imited the number of projects which
could be implemented, So for the first time, in 1976,

M & E meshed the avallable engineering resources,
project engineering requirements and the nriority of
projects from the engineering perspective with the
capltal budgeting process,

Manufacturing and Engineering®s first four prior-
ities were, in order, 1) service projects--where their
special skills are required for minor process improve-
ment and problem solving in the plants, 2) legally
required projects, 3) committed projects--either legally
or contractually committed or the project is already in

progress and incremental returns demand project priority
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and 4) long range development projects key to corporate
strategy, no dollar vslue attached, Once these prior-
1tles were satisfled, projects were evaluated on the
basis of NPV per engineer committed, IRR and Business
Matrix position. The portfolio of projects with the
highest rank was found using this method. Then it was
reviewed to find discipline problems, e.g, if these
projects required 20 annealing lehr experts in the next
year and only 10 would be available, Finally the
portfolio was modified to yleld the highest rank
utilizing avallable resources, As 1t turned out in
1976, once the first four priorities wers satisfied
there were only enough resources available for Thrust

businesses® projects,

Other Considerations

There were many other, less explicit criteria for
project selection, some of which the Corporate Controller
explained, There was the issue of cost reduction pro-
Jects whlch had applicability in more than one business;
perhaps. the business proposing the project could not
Justify 1t on the basis of matrix position, but it is
in the Company's interest to implement the project,
Another i1ssue related to the segmentation of businesses,
It might be true that a small business does not warrant
further investment on its own, but it may be a necessary,

integral part of a larger business group important to



Corning, There were also psychological considerations,
Denying an organizational unit any capital funds would
be demoralizing and should be avoided unless the plan
13 to get rid of that unit., And often uneconomlc deci-
sions were made because of the potential psychological
impact of the economic cholce. For example, completion
of a "non-producing asset"™ was delayed during an econo-
mic dip, end the delay greatly increased the total cost
of the project,

Obviously there were many constralnts and overlap-
pilng objective functions involved in Corning's capital
budgeting., But decislons were reached, through negotla-
tions at. the corporate level, trading off conflicting
criteria and constraints in such a way that the commit.
tee, with <¢eneral concurrence of the Vice Chariman and
President, believed optimized the benefit to the corpor-

ation,

Adding another change to the process, .the 1976
capital budget recommendation was then presented to the
OMG where the division Vice Presidents could make their
appeals to thelr peers, the allocation committee,
the Vice Chairman and the President, In at least one
case division Vice Presidents offered to give up some of
the resources allocated to them in order for another
division to implement a specific project., After three

days of OMG meetings, final decisions were made by the
-65=-



President and Vice Chairman, subject to later approval
by the Board of Directors.

Each quarter the OMG is scheduled to meet in order
to review actual vs, planned investment and to adjust
the project portfolio for optimlzation when changes

are required,

C. Selection of 1975 Projects--1976 Selsction Criteria

The key question to ask at this point 1s "What
difference does the new procedure make, if any?"

Where data were available and 1976 explicit criteria
clear, projects will be chosen from the 1974 project
submissions, Where critérla and constralnts were either
not avallable or overlapping, it will be impossible to
conclusively determine the capltal budget that would
have resulted from ensuing negotiations,

The key criteria used in 1976 capltal budgeting
were financlal criteria, determination of level and
class of spending by business category, distribution of
class of spending by matrix position and technical
manpower requirements and constraints, The financial
criteria remained nominally unchanged from 1974, so
there 18 no need to apply these criteria to 1974 pro-
jects. The two sets of planning criteria based on
business category and matrix position will be applied to
1974 to select new portfolios of capltal projects, With

regard to technical criteria, there 1s no way to
56



determine what the total impact would have been on the
1974 capital budget, There were no records of manpower
rejuirements for requested projects, there were too

many factors at work to determine which capital budget
projects not implemented during 1975 were not implemented
because of scarce engineering resources, and the know=-
ledgeable managers could not specifically determine what
the nature and degree of M & E's inputs to 1974 capital
budgeting would have been.,

The thlird cut at determining the changes the new
system would have made 1s subjective, The three key
resource allocators (Vice President of M & E, Corporate
Controller and Director of Planning) reviewed the 1974
projects and decided which ones they belleved would have
been approved and which ones would have been rejected
with the 1976 approach,

It is recognized that retrospective project selec-
tion 18 very difficult, particularly when trying to apply
current criteria using the projects and project/techni-
cal/business knowledge as they existed in 1974, First
of all use nf the matrix approach to business planning
in 1974 might have resulted 1n submission of a different
set of projects from which to chonose, Secondly, any
impliecit rules used in the 1976 capital budgeting pro-
cess cannot be applled here because they necessarily

arose to accommodate peculiar circumstances and by



definition have not been incorporated in the formal
carlital budgeting guidelines, Simllarly, any pecullar
circumstances that may have existed in 1974 will not be
treated individually by application of the 1976 formal
selection criteria, In addition, 1974 projects are
selected here by 1976 capital budgeting criteria taken
one at a time., Since no two sets of criterla used in
the process yield the same caplital budget, it 1s neces-
sary to rely on the opinlons of the resource allocators
28 to what decisions would have resulted from application
of all 1976 criteria and "negotiations" on trade-offs,
In spite of their good intentions, thelr decislons may
be affected by additional knowledge of businesses and

projects that has been gained in the last two years,

1974 Capital Budget--Business Category Considerations
Taking a macro view of the capital budgeting, total

spending by business category and by cless of spending
for business related projects can be determined on the
basis of the Director of Planning®’s "formula,” With

the help of the Corporate Planning department, 1974
businesses were positioned on the Business Matrix and
categorized as Thrust, Emphasis, Reposition, Sustain and
Selective, The new distribution of capital based on

the "formula" in Exhibit 14, 1974 matrix position,

1974 business categories and annual depreciation appears

in Exhibit 16, .Thils can be compared with Exhibit 17
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which shows the 1974 capital budget and actual project
approvals during 1975 as they were distributed across
business categories and spanding classes,

On an overall basis, 12% more cavital was approved
in the 1974 capital budget for business related projects
than the "optimum"™ formula would dictate., But actual
project approvals during 1975 were only ~50% of the
"optimum,”™ Part of this reduction in spending was the
result of a reduced capital budget in late 1974 and an
"almost" moratorium on capital spending in mid- to late
1975, Another part of the reduction was reputed to be
the result of scarce M & E manpowsr, but no records were
avallable to substantiate that, and management was not
sure of the exact effect of this factor,

Looking at the breakdown among spending levels for
each business category, the capital budget allocated
proportionally more tec Thrust, Reposition and Sustain
categories and less to Emphasis and Selective, But when
projects were actually approved during 1975, the Thrust
and Sustain categories receilved more funds proportionally
than elther the capltal budget or the formula allocations
Emphasls.businesses were the real losers in terms of
capital.dbllars. It 1s not true that Emphasis businesses
had projects.with lower than average rates of return, but
a couple of reasons for the effect can be hypothesized,
The Thrust businesses in 1974 consisted of “Developing
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Businesses" which had corporate commitment for continua-
tion and the Established Businesses which historically
have had the highest profit margins, It 1s reasonable
to expect that in "hard times" major caplital reductions
would not eome from this group., The second reason
relates to tr.e sheer numbers of businesses involved.
Although depreciation on Emphasis businesses was qulte
high, greater than for Thrust businesses and only $2.5
millions less than for Sustain businesses, only 3 busi-
ness units were in the Emphasis category compared to 12
in Thrust and 11 in Sustain, From the standpoint of
"something for everyone" and the ability of 1line person-
nel per organizational unit to implement projects, it 1s
not surprising that the Emphasis bueinesses lost ground,
In addition, no projects were submitted for one of the
three businesses, and o great deal of effort was belng
devoted to a major development project for the second

of the three,

Exhibit 18 shows that neither the capital budget
nor actual pronject approvals in 1975 approximated the
desired distribution of class of spending by business
category. The two most glaring discrepancies were
development for Emphasis businesses and expansion for the
Selective category, As mentioned earlier, one of the
three Emphasis businesses was heavily involved in a new

development, And it appesrs that cost reduction and



ACTUAL CLASS OF SFENDING DISTRIBUTION

EXHIBIT 18

1974 CAPITAL BUDGET

gggégggi HED38%¥0N EXPANSION [MAINTENANCE | DEVELOPMENT
THRUST 28%: (+ 8;) 28%1(-12%) 3%; (- 7%) M41% } (+11%)
EMPHASIS | 328 | (+ 2%) 33%:(+ 3%) | 7% (-23%) 37% : (+27%)
REPOSITION| 0 | (-30%)| 83%l(+53%) 0 : (-30%)| 17% : (+ 7%)
SUSTAIN | 53%| (+13%) 42% (+228) | 3% | (-378)| 3% | (+ 3%)
SELECTIVE | 0 : (-40%)100% | (+90%) | 0 ! (-50%)| o 1 0
PHOJECTS APPHOVED DURING 1975
Eﬂiéﬂﬁﬁi HED832¥ON EXPANSION |MAINTENANCE | DEVELOPMENT
THRUST 1'1L»%|' (- 6%) 30%:(;10%) 26%; (#16%)| 30% : 0
EMPHASIS 4| (-26%) O i(-30%) 10% | (-20%)| 86% : (+76%)
REPOSITION| s4% | (+24%) 0 ([(-30%)| 6% ' (-2u4%)| 40% | (+30%)
SUSTAIN 56% | (+16%ﬂ 12%:(- 8%) 30%: (-10%)| 2% : (+ 2%)
SELECTIVE 21%: (-19%H 77% | (+67%) 2%: (-48%)| o 5 0

* The number in parenthesis equals the actual % in the
category minus the percentage prescribed in the "formula,"
l.e, absolute deviation from the "optimum,”
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maintenance suffered because of the development, (No
expansion was needed; in fact, Corning closed one of 1ts
plants for this business in 1975.) The Selective busi-
ness ocategory is distorted by a situation typlcal of
problems with the matrix approach., The 1974 businesses
were categorized on a "Worldwlde" basis, but one of the
two Selective businesses, orimarily doemstic in 1974, was
not really a Selective business in Eurobe, and the
planned expansion was for that segment, Without the
Furopean component, the Selective capital budget would
have been only $1.3 millions with $1.1 millions legally
required; aetual project approvals in 1975 would have
been $508,000~--8% legally required, 714 cost reduction,

15% expansion and 6% maintenance,

Businesgs Matrix Considerations

Exhibits 19 and 20 show the distribution of capital
dollars in the budget and in actual approvals during
1975 as they were distributed on the Business Matrix,
These distributions should be compared with the 1976
"theoretical” distribution shown in Exhibit i3, It must
be kept in mind, however that the capltal buiget distri-
bution includesonly major projects ( > $100,000) where
the actual 1975 approvals include all projects,

The actual projeof selections correlate much better
with thls set of criterlia than with the previous set

relating to business category. With resvect to cost



EXHIBIT 19

CLASS OF SPENDING DISTRIBUTION - 1974 CAPITAL BUDGET

E G M A
COST S 25%| 16%
REDUCTION
F 2% 32%
E
W
75 %
E G M A
EXPANSION S o%| 22% i
F 3%|39% | 7%
- —~
E L%116% '
W
"E G M A
MAINTENANCE S 25% 9%
F 20% 46%
E
W
E G M A
DEVELOPMENT S | 39%
F | 24%| A% 31%
E |
W

E G M a4
s [
F 12%
E 134
W

25 %

----- U %
----- 66 %
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EXHIBIT 20
CLASS OF SPENDING DISTRIBUTION - 1975 ACTUAL APPROVALS

E G M A E G M A
COST S 14% 6# S
REDUCTION
- F 15 2oﬁ F 7%
E 4 E 38%
1
W | W
55 % | © b5 %
E G M A
EXPANSION s > 8% 2%
F 4 8% | 5%
E 26%
W
E G M 4
MAINTENANCE S 18| 45% | =mmme- b6 %
F 78| 188 78| -==-
} sk %
E 30% ————
W
_E G M A
DEVELOPMENT S |27% 2%
F |13 55%
E 1ﬂ 1% 1%
W




reduction, the capltal budget was very close to the
theoretical "ideal," as were the AR approvals, The major
differences were in Aging businesses and the Equal/
Growlnz and Equal/Mature categories, Corning had no
b sinesses in the Strong/Aging catezory, The Favorable/
Acing business was the only business of one line divi-
sion, and since there was no intention of doing away
with that division, it should recelve some capital
(accord*ng to the behavioral theories of Corning's
managemsnt), Cost reduction and maintenance seem the
reasonal.e uses for such funds, With regard to the
Equsl/Growing category, there were only 2 businesses in
this group: a new busliness stlll eclassified as
"Developing™ and a subsidlary which Corning was planning
to divest, It does not seem reasonable to invest in
cost reduction for these businesses, The only resal
unexplainable deviation on cost reduction was the high
proportion devoted to the Fqual/Mature category when
projects were actually approved in 1975. Although it
is true that 8 businesses were in this catesgory,
approximately twice the number in each other Mature or
Growing category, the cost reduction dollars were
spent on half of those businesses,

Actual maintenance project approvals during 1975
were very close to the target distribution, although the

budget projects were not, This can be explained by the
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fact that a large proportion of maintenance projects were
small (38% were < $100,000) and therefore appeared in
the divisions' discretionary funds in the budget instead
of in the maintenance class of spending,

The real differences between class of spending
distributions--theoretical vs, actual--are in the expan-
sion and development categories, The theoretical case
recommends expansion only in the Growing businesses,
but signiflcant capital was actually allocated to expand-
ing Mature businesses. The fallacy here seems to lie
with the theoretical case, Although Mature businesses
are only growing at ,75 = 1,5 times the GNP growth rate,
they are growing, And as long as sales volume increases,
each Mature business wlll occasiorally need to expand
production capacity to meet the sales demand, Some
people would concede that point, buf maintain that
slgnificant expansions should not exist for Mature
businesses where Corning's strength is only "jual (26%
of the expansion was here), But that 1s again a problem
of proper segmentation of businesses, The businesses
in Equal/Mature were primarily domestic in 1974, hence
business positien was based on characteristics of the
market and Corning's strength in the U.S. But four-
fifths of the expansion capital for Equal/Mature busi-
nesses was for expansion abhroad, into markets which

ware not as mature as those in the U.S.
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With regard to development capital, first glance
inspires a vote for the theoretical distribution and
questions the large portion of development capital allo-
cated to Mature businesses, Almost all of the develop-
ment capital for Favorable/Mature businesses was for a
single projeet for a sinzle business, The purpose of
this development was to leapfrog current technology
with cost reduction benefits, And this seems a reason-
able strategy to pursue, even though the project is
development .and the business is not Embryonic, In
general, 1t is desirable to have development projects
underway in Mature businesses as a strategy for reposi-
tioning the business into a better position on the

matrirx,

1974 Project Selectiem by 1976 Resource Allogcators

A third apnroach to applying the 1976 eriteria to
1974 projects was taken by asking each of the three key
resource allocators to review the 1974 projects and
determine which ones would be excluded or added to the
1974 capital budget on the basis of 1976 selection
criteria and the exlisting business and project knowledge
in 1974, Needless to say, the three individuals did
not come up wlth same new capital budget,

On the basis of business position, two allocators
would have rejected the pollution control project, all

expansion projects and 7%§)of the cost reduction projects



for the Favorable/Aging business, The third allocator
would have rejected the cost reduction projects, but not
the pollution control and expansion projects, His
reasons were the legal requirement for the pollution
control if the business (the only one for a2 line divi-
sion) was to continue and the fact that the processes
could support sezments of businesses that were not
Aging,

A1l three individuals would have reduced cost reduc-
tion for one of the Sustain Equal/Mature businesses
by anywhere from $655,000 to $1,230,000, Reasons given
for these reductions were both business position and
aconomic feasability from the engineering viewpoint,

The Director of Planning would also have eliminated
$1,100,000 allocated for pollution control for this
business,

One of the Developinsz Businesses, categorized as
Repositicn Equal/Growing would not have received any
funds according to. two of the three allocators; the
reason was matrix position, Neither would the Director
of Planning have recemmended the $2,250,000 allocated
to another Developing Business in Favorable/Embryonlc.

The Vice President of M & E believed that he would
have rejected a $450,000 cost reduction project for
another Favorable/Mature business in the Sustain

category, because the project was never economically
-81-



feasible, He would also have rejected $375,000 worth
of building renovations becsuse the engineers were not
avallable to work on the projects in 1975,

The Director of Planning recommended rejection of
on overseas expansion project involving $1,247,000 for
a Selective business in Equal/Mature., He also recon-
mended some additions to the 1list of accepted projects,
all assoclated with Favorable businesses in the Growing
or Mature stages, categorized as Emphasis or Sustain,

Although there was no unanimous decision on the
capital budget revisions, there certainly would have
been some changes wlth the 1976 criteria and process,
Exhibits 21 - 23 show the extreme case where every
change mentioned .by a single allocator was made,
Overall spending would have been reduced by almost
$9 millions, Comparing Exhibit 22 to Exhibits 14 and 17,
the new selection provides a better approximation for
the "optimum" spending levels for Thrust, Emphasis and
Reposition businesses than the actual capital budget,
but not for the Sustaln and Selective categories., With
regard to chances in class of spending distribution by
business category (see Exhibits 14, 18, and 22), there
were no major changes, with both "0ld" and "new" budgets
short on maintenance projects, at least partially
attributable to the exclusion of < $100,000 projects,

Exhibit 23 shows the new distribution of class of
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EXHIBIT 23

CLASS OF SPENDING DISTRIBUTION - 1976 PROJECT SELECTION

E G M A E G M
S 28%(22% S
COST _
REDUCTION F 1%(39% F
E E 5%
W W
92 % ] 8 %
'E_G__M_ A‘T
EXPANSION S 11% 28%
F 11%| 36%
E 14% 1
W
E G M A
MAINTENANCE S 258 98| | —--—-=- U %
F 208 46%| | —mmmn- 66 %
e :
W
E G M A
DEVELOPMENT S |[47% . |
F | 8%| 7%|38%
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spending on the Business Matrix, The major changes
here are elimination of expansion in the Aging business
and switching more cost reduction capital to the "gnod”
businesses (Strong and Favoreble, Growing and Mature)
from the other businesses, decisions which make strate-
gic sense,

The return profiles of cost reduction and expansion
projects wouid not be altered with the recommended
changes; the weighted IRR's for projects exnluded and
projects added for both classes of spending were
anproximately 40%, The rejected development project
would cause the weilghted average IHR for development

projects to drop from 33% to 32%, hardly significent,

The Line Division Perspective
It is impossible to determine objectively and

quantitatively what the outcomes of projects would have
been with different choices, Because of jJoint processes
and products, Jolnt costs and benefits and the existing
accounting system it is impossible to attribute any
added or reduced returns to the individual projects

and other changes in the environment, The capital .audit
system primarily tracks project implementation costs

snd subjective forecasts of project returns on a small
sampling basis, Therefore intervieuss were conducted
with the Vice Presidents, Manufacturing Managers and

Controllers of two operating divisions to try to
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determine the impact of selecting 1975 projects using
1976 selection criteria,

The first division examined consisted of three
major businesses in 1974, one each in Thrust (Strong/
Mature), Emphasis:(Strong/Mature) and Sustain (Favorable/
Mature), Based on business category and annual depre-
ciation, capitel would have been allocated teo the
businesses as shown in Exhibit 24, doubling the total
capital allocated to the businesses, According to the
recommendations of the resource allocators, the only -
change would nave .been the addition of $401,000 for

cost reduction in the Thrust business., The Vice President

of this division believed that there might have been -
some minor changes 1in his caepital budget, but no major
reductions or additions, He firmly believed there would :
have been no changes in the projects actually implemented, -
The Manufacturing: Manager of this division belleved that
the new system would simply bring the planned capital

|

budget closer to actual approvals during the following
year, but thé numbers show this was not the case, 1t is
true that total capital spending was reduced in 1975
beczuse of overall sconomlc conditions, partly explaining
the discrepancies . in levels of spending, but actual dis-
tribution over classes of spending was not close to the
theoretical distribution,

The other line division consisted of two Thrust



EXHIBIT 24

ORIGINAL 1974 CAPITAL BUDGET - DIVISION I (§ 000)
' COST MAINTE- | DEVELOP-
BUSINESS | TOTAL* | REDUCTION | EXPANSION | NANCE MENT
THRUST $ 2452 $ 2152 $ 150 $ 150 $ o
EMPHASIS 0 0 0 0 0
SUSTAIN 200 0 200 0 0
MODIFIED 1974 CAPITAL BUDGET - DIVISION I
COST MAINTE- | DEVELOP-
BUSINESS | TOTAL* | REDUCTION [ EXPANSION | NANCE MENT
THRUST $ 2982+ $ 596 $ 1193 $ 298 $ 895
EMPHASIS 466 140 140 140 46
SUSTAIN 2793 1117 279 1397 0
PROJECTS ACTUALLY APPROVED IN 1975 - DIVISION I
COST MAINTE- | DEVELOP-
BUSINESS | TOTAL* | REDUCTION | EXPANSION [ NANCE MENT
[
THHUST $ sU6 $ A7 $ 7 $ 312 1 ¢ 160
EMNPHASIS 89 0 0 89 0
SUSTAIN 758 331 349 78 0

#*# These totals do not include Legally Hequired projects,
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businesses, one Heposition business, one Sustain
business and one Selective business, Exhibit 25 shows
the theoretical capital allocation for each business
compared with the 1974 capital budget, For this division
the theorastical levels and distribution better approxi-
mate the actual approvals than does the 1974 budget,

The resource allocators had recommended reducing
the Sustain cost reduction for this division by 50-100%,
The division Vice President and Manufacturing Manager
both said they would have fought such a recommendation,
The Vice President added that he didmn't think the new
capital budgeting procedure would have made any differ-
ence in his 1974 capital budget, and that all the major
projects { > $100,000) implemented by the division in
1974 were successful with one exception where the prob-
lem was technical and couldn't have been foreseen,

The one project fallure was for a segsment of one
of the Thrust businesses, and considered as an indivi-
dual business, this segment was not strong and should
have been categorized as Selective, According to the
division Controller the new system conceptually should
have eliminated it, but because of Corning's implemen-
tation it would not have, His analysis follows:

"The biggest strateglic mistake this division

has made in the past 3 years was the pursuit

of w=e== (the segment), We have paid for it

dearly, Had we been into profit positioning

prior to making the go decision on the =e--

program we might not have chased it, (The



EXHIBIT 25

ORIGINAL 1974 CAPITAL BUDGET - DIVISION II

COST MAINTE~ | DEVELOP=-
BUSINESS TOTAL* REDUCTION | EXPANSION NANCE MENT

THRUST 1 $ 1735 $ 0 $ 1735 $ o |$% 0

THRUST II 2429 300 1700 429 0
HEPOSITION 1240 0 600 0 640
SUSTAIN 1230 1230 0 0 0
SELECTIVE 0 0 0 0 0

MODIFIED 1974 CAPITAL BUDGET - DIVISION II

COoST MAINTE- ¢ DEVELOP-
BUSINESS TOTAL*® HEDUCTION | EXPANSION NANCE MENT

THRUST I $ 2629+ $ 526 $ 1052 $ 263 | $ 789

THRUST 11 2629+ 526 1052 263 789
REPOSITION 900 270 270 270 90
SUSTAIN 1314 526 263 526 0
SELECTIVE 585 234 58 293 0

PROJECTS ACTUALLY APPROVED IN 1975 - DIVISION II

COST MAINTE-{| DEVELOP-
BUSINESS TOTAL* | REDUCTION | EXPANSION | NANCE MENT
THRUST I $ 3003 $ 443 $ 1458 $ 1102 | $ 0
THRUST II 2657 750 1818 89 0
REPOSITION 58 32 0 0 26
SUSTAIN 1977 1519 62 396 0
SELECTIVE 10 0 10 0 0

*# TOTAL is without Legally Required Projects,



division) perceived itself as being pretty
strong (potentially) in -«== at that time,
however, some good challenges from corporste
might have brousht us back in line,

"Another key point, =---(the segment) today
is part of the ==-==(Thrust business)., It is
possible, and probably is happening today, to
bury a decision on a weak business in the

protective arms of a strong business, The
message belng to optimlze the use or profit

poslitioning, businesses must be very intelligently

constructed to enable the system to focus

properly,"

Taking an opposite stand on the segmentation issue,
the Vice President of this division belileved that each
division should be considered a single business, capital
allocated to a division on the basis ot 1ts position
relative to the other divisions 1ir. the corporate port-

folio, and that the division should then internally

allocate 1ts funds to projects.



Ve, Evaluation

The lore at Corning in opera.ing and staff divisions
is that the 1976 capital budgeting process/criteria is just
a formalization of the selectlion process operating in the
past, and that was the underlying hypothesis of this study,
The Vice President of the Technical Products Division asaid,
"The new technique would not have changed the portfolio of
claszs spending in the capital budget, but what it d4id do in
1976 was change the thinking of divisions in planning their
projects, increase their time horizons and 1mprove the
quelity of information contained in the capital budgeting
process," Perhaps as the new system was implemented in 1976
that 1s an accurate conclusion., But appiication of the
expllicit guidelines for levels and class of spending by
business category and matrix position produce marked changes
in the total amocunt and class of spending composition of the
capital budget, disregarding the impact of technical manpower
constraints which could not be identified here,

Given that the new method 1s not an explicit manifesta=
tion of the implicit process selecting projects in 1974,

what are the relative merits of the two techniques?
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A, Evaluation--1974 Capital Budgeting Procedure

Although the o0ld system was to consider six factorg=-
project type, project economics, risk, resources required
(financial and human), business factors and “other"
factors, 1t really could not adequately consider them
all. The allocators were not operating from a common
informatior base or set of selection criteria,

Project type was rather stralghtforward, and
remained unchanged in the new system. The project
economics could be eveluated on the basis of well
communicated guidelines, but in fact few projects were
submitted 1f they did not meet the minimum hurdie rates,
Those few projects were submitted with no calculated
returnc and Jjustified on other bases, From the projects
submitted with calculated returns, there appeared to be
no effort to select projeets within the capital constraints
in such a way that return per dollar invested was maxi -
mized, Risk considerations had to be perfunctory or very
subjective since only most likely, pessimlistic and opti-
mistic returns were provided with nroject submissions,
and there was no reference to those when projects were
actually selected for the capital budget,

Evaluation of the nature of the businesses and
thelr importance was not very objective or consistent
between businesses or the dAifferent allocators., Each

person had his own ideas of the important criteria and
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how each business satisfied the different criteria,
Reaching a common stand on business/project importance
was very difficult, if not impossible to achileve,
Return on Assets was not a true measure of business'
contributions because of problems in calculating ROA
for a single business., For example, one plant manufac-
tures products for three divisions/five businesses,
Allocation of Jolnt costs in a way that truly reflects
each business' contribution 1s a very real problem at
Corning,

As far as resource regulrements were concerned, the
appropriate people were not consulted in order to deter-
mine what human resources, particularly technkcal man-
power, were required or available,

In other words, a system was working, but it was
not a common, well understood system, The selection
algorithms were resident in the minds of a few key
people with the result that decisions often seemed
arbitrary to the outsiders, Not only was 1t desirable
to make all the criteria explicit so that decisilons
could be understood, but also for decision making to
be improved with selection criteria and trade-offs open

and subject to better analysis,



B, Evaluation--1976 Capital Budgeting Procedure

The new capital budzeting procedure is a step in
the right direction. First of all it has definite,
explicit objectives--to combine the factors of available
projects, resource requirements and availability,
project economlcs and business strategy in order to
select the “est comblinatlon of capltal projects, The
process includes more people in the decision making
process (three allocators, President, Vice Chairman,
and the OMG), and these people are the knowledgeable
veople who can evaluate prnjects on the bases of finan-
~1al considerations, opportunities, constraints and
corporate/business strategy. The addition of the Vice
President of Manufacturing and Engineering i1s critical
because 1t closes a gap that previously blocked evalua-
tion of the ability to implement the projects which
were submitted, Another advantage of the new system 1s
providing a common language and coherent guidelines for
evaluation of buslinesses and projeects by both the divi-
sion and staff managers,

But the new system 1s not without flaws., The first
problem 1s defining a business, The degree of segmenta-
tion/aggregation and along which dimensions are key
questions, The problems involved with considering a
Worldwide business were previously mentioned, Although

1t may be true that the company is providing the same



product and facing the same competitors in different
geographical areas, 1t may not be advisable to classify
the entire business 1n one matrix position or business
category. The stages of the markets, relative strengths
of the company and opportunities may bs different in
different reglions, necessitating a comblnation of strate-
gles and different kinds of capital projects in various
geographical segments, (In 1976, the capital budgeting
process did consider the geographical segments,)

The appropriate level of mesrket segmentation by
product is a murkler problem, The range goes from a
generic product business based on the market need being
fulfllled down to vroduct line businesses., There are
arguments in favor of positions all along the continuum.
For example, 1t may be very appropriate to consider
gourmet cookware separately from other types of cookware--
consumers served, distribution channels, staze of the
market, ete,are very different for this line, But
several Corning managers belleve individual product
lines should not be considered alone because they are an
important, integral part of a major busiress. The
author agrees that there are limits to the fiﬁeness of
segmentation that 1s practical, but strongly disagrees
with the aggregate viewpoint, Segmentation allows
tallor-made strategy formulation. Although a small,

less favorable business may not be phased out because
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1t 1s part of an important larger business, at least
there can be an explicit plan for maximizing the returns
for this segment., For example, cost reduction might
continue for this line while the rest of the lsrger
business 1is being expanded, And sezmentation can ldenti-
fy real losing product lines that can be phased out and
replaced with other 1ines which complete the overall
business portfolio Ylelding a higher return,

A final question in proper segmentation is what to
do with a single product 1line that is sold to very
different end users, i.e, the markets are different,

It appears that in 1976 some of the segmentation issues
were consldered, at least implicitly, But without
common guldelines among the decision makers and a
mechanism for highlighting the potential opportunities
and threats in individual lines, long-term'suboptimal
decision making can result,

Another problam inherent with the Business Matrix
anproach 1s how to position a business unit. With four
considerations in determining strength, it is doubtful
all will point to the same strength position, There isg
a similar problem in determining stage of the market
cycle. The Corporate Contrnller noted that it is
possible to put a business in any of four contiguous
boxes on the matrix and Justify the position, However,

in the planning process prior to capital budgeting,



agreement 1s vreached on business matrix position with
clear reascns for the nositioning., As long as there is
proper segmentation of businesses, this should not be a
serious problem,

A couple other problems are asociated with the
Business Matrix determination of capital projects,
First is the i1ssue of opportunities, All the matrix and
business categories indicate 1s the planned strategy,
normally for 3=5 years; 1t does not indicate what the
opportunities for next year are, Perhaps the bulk of
capital won't be spent until three years hence, or
perhaps all the opportunities are near term, The
Manufacturing Manager for Consumer Products Division
suggested that a long term capital budgeting approach
be taken, Each business could commit to a 3-10 year
plan with successive capital investments. 7The specific
capital project budget cnuld be conservative with
reserves for new opportunities, This would require
financial support and commitment to the business and
corporate strategies, even in bad years.,

Neither does the exnliclt system allow for indi-
vidual business considerations, Obviously all Thrust
businesses are not alike; nelther are all Strong/Mature
businesses alike, Flexibility must be maintained for
the human judgment factor where all criteria cannot be

defined,
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The actual distribution of class of spending
recommended by the new procedure does not seem optimal,
The biggest problems are with expansion and development
capltal, Expansion should not be 1limited to businesses
in the Growth stage, for that stagze is characterized by
relatively faster growth than the other stages., As long
as there is any growth there will be occasion for plant
or process expansion, This class of spending should be
spread across Growing and Mature businesses, with rela=-
tively more allocated to the Growth businesses but
implemented as the need or oppbrtunitx arises,

It would be reasonable to expect development spend-
ing to be limited to the Empryonic category if each new
product line or development project were spun off from
the Mature business and placed in the Embryonic stage,
But this level of segmentation is not about to occur at
Corning, and really is not advisable, It is very
necessary that development continue in Mature businesses
to rejuvenate the product line and remain competitive,
Therefore development capital must be allocated to
Growing and Mature businesses as well as ‘Embryonic,

The financial criteria for project selection
nominally remained unchanged, But in fact, they seem
to be useless in the project selection orocess at the
corovorate level, Selection of projects was not 1imited

to those above certain hurdle rates, and neither did
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1t strive to maximize returns. However, financial
criteria do appoear to serve the purpose of screening out
low return rrojects at the division level,

It seems appropriate that financlal criteria be
redefined to be compstible with the business strategy
approach, For example, projects for Selective businesses
should be required to have higher minimum IKR's and a
lower maximum payback period, Appropriate definitions
of these financial criteria could better determine
desirability of a medium return project for a =zood
business vs, an extraoriinary return project for a
mediocre business, Similarly, it could better screen
projects for a given business or business category,

Such an approach could yleld a much higher return port-
folio of projects for a given set of business strategies,

The author also recommends eliminating the business
ROA criteria from the capltal budgeting process, First
of all, an ROA measure based on past investment decisions
1s more appropriately an overall corporate performance
measure, New investment decisions should be made on
the basis of incremental (full cost) returns, The
problems associated with joint costs, transfer prices,
etc, are such that truly accurate ROA's cannot be
determined for individual businesses, Although there
were written guidelines on minimum current and planned

business ROA, where the project was "driving" ROA and
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actual project ROA, these measures were not all provided
on capital budget project submissions, and ROA data
avallable did not appear to affect project selection,
So as long as the project enhances the business strategy
and provides the desired IRR and payback, ROA seems
unnecessary.

The last major shortfall of the capital budgeting
process 1s the fact that it only allocates by project
™ 40-70% of the capital funds for any given year. The
remainder 1s distributed to each of the divisions in
"chunks®™ of discretionary funds, Two major problems
are assoclated with this:s the division can spend this
money on projects for any class of spending and for
any business within the control of the division, Here
the businesses include businesses overlapping divisions;
divisions have capital control over their plants, which
often produce products for businesses in other divisions,
And as long as the project involves < $50,000 only divi-
Slon approval is required for the caplital authorization.
(It 1s not unknown for more than one Appropriation
Request of < $49,000 to be processed in the division
when 1t 1s more appropriate to submit a single large
project Appropriation Request which requires approval
outside the division.) Even if the capltal budgeting
process optimizes the return/strategy/class of spending/

business capital mix for projects > $100,000 and closes
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the gap so that actual major projects approved during
the year and the capltal budget are closely linked,

ma jor distortion of the project portfolio may result
because of the 30-60% of capital in divisions' discre-
tionary funds, Although 1t is not reasonable to require
divisions to submit individual small prnjects at capital
budgeting time, 1t is reasonable to allocate discretion-
ary funds to the divisions by business, earmarked for a
certain mix of class of spending, and subject to the
gsame financial criteria (variable by matrix position or
business category) as the major projects,

The new system considers financial returns (IER) and
return to technical inputs (NPV per engineer)., A next
generation approach might be to evaluate projects on the
basls of expected return to all resources required--
fixed capltal, working capital, technical manpower,
management manpower, research efforts and any other
scarce resource employed., Another area for further
development 1s 1dentification of "derivative opportuni-
ties" that may result from investment in proposed pro=-
Jacts and more objective treatment of this element in

project selection,
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Vi. Conclusion

The hypothesis of thls study has been disproved; the
new capital budgeting procedure at Corning Glass Works
was not operating implicitly in the past, There are two
possible explanations for this; either Corning could not
capture the internal algorithms of the key project selec-
tors, or it intentionally tried to provide better criter-
1a, I believe the latter 1is the case,

The o0ld capltal budgeting process was dominated by
a few people and supposedly based on published financial
critertia and the experience, knowledge and intuition of
the decision makers, As far as explicit criteria were
concerned, the old system was a subset of the new capltal
budgeting system., But the decisions were primarily made
on the basis of unspoken guldelines,

The new system 1s a vast improvement over the old,
It provides a common language and common guidelines for
discussing and selecting projectss there are a common
base of information and decision making framework which
mae project selection understood, And it provides a
structure for discussion of whether all or the right
objectives of the firm are incorporated in investment
decision making, whether the "rules” are adequate or
correct and a base for further evolution to an even

more sophisticated and useful capltal budgeting process,
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A few elements of this "further evolution" have been
recommended here, Concerning business considerations,
severs]l changes are called for, The level of segmentation
of businesses to be used for matrix positioning and
business categorization requires rethinking, Geographi-
cal segments with different market characteristies should
be considered separately, The level of product aggrega-
tlon should also be modified to allow speclal strategic/
Investment considerations where it is appropriate,

The capitel clsss of spending distribution on the
Business Matrix should be revamped, The distribution of
cost reduction and maintenance seem quite reasonabla,
But expansion funds should be allocated to Mature as
well as Growlng businesses, and development should be
spread across Embryonic, Growing and Mature businesses,

None of the formulae for level or distribution of
capital by business category or matrix rosition should
be rigidly enforced, They should be guidelines, a point
of departure. Flexibility for individual business
considerations and investment opportunities should be
maintained,

With regard to financial selection criteria, there
should be some specific changes. New IRR and payback
hurdle rates should be established for individual
Business Matrix posltion, reflecting the different

levels of risk associlated with business position as
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well as strategy and priority. BROA should be eliminated
from investment decision making,

The addition of explicit consideration of technical
manpower reguirements of projects , return per engineer
v8, avallable manpower is a great step forward, This
element 1s key to implementation of capital budget
projects and allows closer linkage between actual and
rlanned investments., The next step is to explicitly
consider the avallability and most profitable utilization
of other resources employed,

In summary, the new capital budgeting procedure is
a vast improvement over the old, but it 1s a base on
which further improvements should be made in order to

approach optimal project selection,
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APPENDIX I

CALCULATION OF PROJECT FINANCIALS

A, Internal Rate of Heturn (IRR)
Internal rate of return i1s the rate r such that
cash inflowy - Sash outflowy = ¢
:; l] +r i+
i
where 1 ranges from 1 to the end of the relevant time horizon,
Calculation of IRR for Corning projects is based on net
after cash Iinflows generated over the shortest of the follow-

ing time horizons:

l, Technological 11fe - period of time expected to
elapse before the proposed capital investment is ob-
soleted through process improvements,

2, Product-marketing 1ife - period of time expscted
to elapse before the products manufactured with the
new capltal equipment will be modified or obsoleted,

3. Physicel life - number of years the machine 1is

expected to be of use to the company in performing

the function for which it was acguired,

4, Twenty years or 24 months if cepital is for cost

reduction in a business with business ROA <« 10% and

not projected to be > 18% in five years,

Annual cesh inflow for a project 1s equal to net profit
after taxes plus any non-cash allocation that reduced the
profit figure (e.g. deprecistion), Net profit is defined
differently depending on the type of vroject being evaluated,

Net profit for cost reduction projects is reslly net
profit ~fter taxes resultirg from expense savings, Two
estimates of future varieble (out of pocket) expenses for

each year in the relevant time horizon are mades one without
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the proposed investment and one with the new project, Included
in the estimates are direct labor, indiract labor, fuel,
materials, maintenance, etc, Added to the "with new invest-
ment® expense estimate is annual depreclation on new equip-
ment; no depreclation expense is included on the "without

new investment" estimate, If 0ld equipment will be obsoleted
with the new investment, its undepreciated balance will be
included in the first year expense estimate for "with invest-
ment,"” as will any removal costs. For each year, the cost
savings ("without" estimate minus "with" expense estimate)
are calculated, reduced by 508 for taxes, and any deprecia-
tion included in expense is added back to provide annual

cash inflows,

Net profit for expansion projects consists of net
profit after taxes on additional sales volume associlated wlth
the expansion, i.e, revenue from additional sales minus
variable cost and allocated overheads for the additional
volume, less 50% of this amount for taxes,

If maintenance projects are to be Jjustified on a defen-
sive basis, elther to avold future costs or when failure to
make the investment will result in losing existing sales and
margin, net profit is calculated in the same manner as for
a cost reduction project,

Net profit for development projects is equal to total
annual revenues expected minus total costs, less 50% for

taxes,
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Cash outflows consist of the total capital outlay,
including working capital required for the project, Working
Capital is added back as a cash infloiw the last year of the
project, If the cash outflows are expe.ted to extend past
the first year, they are calculated for tie years in which
they are expected to take place,

Prior to the submission of five year plans, which pre-
cedes the capital budgeting process, the Corporate Economic
Forecasting department provides divisions with economic
forecasts, including relevant cost/sales price inflation
indices, These are supposed to be used in estimating project
cash inflows and outflows,

Calculation of IRR then consists of finding the discount

rate at which discounted inflows equal discounted outflows,

B, Return on Assets (ROA)
The formula which Corning uses for HOA 1is:

NPAT
Net Fixed Assets + inventories + A/R - 12% (Sales)

Net profit after taxes (NPAT) is the sales revenues
minus variable cost minus plant overhead minus a division
overhead allocation, with the result divided by 2 for an
effective 50% tax rate, Excluded is any allocation of
corporate overhead or interest chavges.

Net fixed assets 1s the net book value of the business'
assets, and as such blases ROA measures 1in favor of busi-

nesses with older, more fully depreciated assets, There are



also problems with allocating assets to individual businesses
where one plant or plece of equipment produces products for
more than one business, Inventories and Accounts Recelvables
(A/R) are stralghtforward except for the fact that all
Accounts Receivable are managed centrally, Twelve per cent
of sales 1s a current 1iability offset, an "average" number
not necessarily associated with the level required for any
specific business,

ROA is a calculation made for a business, not a project.
And although the project selection guidelines refer to
current business ROA and the "planned" business ROA five
years hence, only current business ROA is nrovided on

Appropriation Hequests for final project approval,

C., Payback

The payback calculation requires no discounting,
Payback 1s simply the length of time required for cash
inflows to equal the cash outflows, with these two terms

defined the same way here as in IRR calculations,
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APPENDIX 2-4

DISTRIBUTION OF IKR BY NUMBER OF PROJECTS

COST REDUCTION PHOJECTS

% of Total PROJECTS SUBMITTED
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APPENDIX 2-B

DISTRIBUTION OF IRR BY CAPITAL DOLLARS

COST REDUCTION PROJECTS

$ Millions PHOJECTS SUBMITTED

| 5
4
3
2
1

20 50 40 P 120 10 0 N
CAPITAL BUDGET APPHOVALS
o1
M
3
2
1
® Y550 50 40 30 20 10 0 Na
) PROJECTS ACTUALLY APPROVED

5
M
3
2
0 560 50 4o 30 20 10 O

=115«



APPENDIX 3-A

DISTRIBUTION OF IRR BY NUMBER OF PROJECTS

EXPANSION PHOJECTS

% of Total PROJECTS SUBMITTED
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APPENDIX 3-B
DISTRIBUTION OF IRR BY CAPITAL DOLLAHS

EXPANSION PROJECTS

$ Millions  PROJECTS SUBMITTED
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APPENDIX 4-A
DISTRIBUTION OF IRR BY NUMBER OF PROJECTS

DEVELOP/JENT PROJECTS

% of Total PROJECTS SUBMITTED
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APPENDIX 4-B

DISTRIBUTION OF IRR BY CAPITAL DOLLARS

DEVELOPMENT PROJECTS

$ Millions PROJECTS SUBMITTED
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