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PEER REVIEWED

I T HAS BEEN NOTED LONG AND OFTEN

that the paper industry is the
most capital intensive of all U.S.
industries. Figure 1 illustrates

the high percentage of capital spend-
ing as a percentage of sales for the
paper industry compared with all
manufacturing industries. This in it-
self is not as significant as the fact that
the industry has returned only 6.0%
on shareholders’ equity during the
past five years. This record is the
worst among all 20 of the industry
groups tracked by Forbes magazine in
its annual comparisons of industrial
performance, as shown in Fig. 2. In
short,massive infusions of capital into
the industry have led to shareholder
returns on the same order as no-risk
returns on Treasury bills (6.9%).

Perhaps even more disturbing is
the downward trend in earnings of 14
of the industry’s largest competitors.
Figure 3 contrasts the 1985–1990 pe-
riod with 1991–1995, marking a clear
falloff in return on equity.

Many reasons for this condition
are well known. Three reasons not
often discussed for this poor financial
performance will be reviewed:

1.While capital project proposals
are submitted to management in
good faith, many do not use ob-
jective financial and technical an-
alytical tools. By inference, most
do not achieve their promised re-
turn (the inference being that no
management group would know-
ingly fund projects which earn
6.0% return!).

2. Paper companies have allowed a
major element of the profitability

equation to escape their control,
relying to excess on engineering
prepared by our consultants and
on technology developed by our
suppliers. There is little to distin-
guish among companies other
than operating efficiency and in-
vestment timing.

3.We have relied too heavily on
capital solutions for improving
manufacturing operations and
have not emphasized enough the
benefits of operating excellence
or low/no capital projects. Given
the relative lack of risk inherent
in capital investments that reduce
cost, particularly when compared
with the high risks on both the
investment side and product pric-
ing uncertainties, it is remarkable
that the industry continues to
fund risky expansions while for-
going more certain cost reduc-
tion opportunities.

Table I contains a glossary of finan-
cial terms used in this article.

DISCUSSION
Project analysis

Over the past 10 years, International
Paper has explored acquisition of
many companies, affording a close
look at different types of capital pro-
ject analytical methods. Almost none
of the systems employed have been
identical,nor do they reflect what rea-
sonable people would judge to be the
ultimate goal of project analysis:
Given the assumptions employed,
how will a given project impact share-
holders’ equity?

Let’s use as an example a proposal
to install additional bleached market
pulp capacity at an existing mill. The
key elements of the proposal are:

• 500 incremental a.d. tons/day
• New fixed capital of US $390 mil-

lion (US $780,000 per daily 
incremental ton)

• Manufacturing variable cost 
reduced by US $25/a.d. ton.

In many instances, we have found fi-
nancial methodology to be no more so-
phisticated than a simple Return on
Investment (ROI) (net after-tax earn-
ings in the first full year of operation,di-
vided by the book value of the asset).
While this method may be adequate
for comparative screening analysis of
one proposal against another, it does
not address the basic question: Should
this project be funded?

In Table II, alternatives for pro-
ject analysis parameters are dis-
played. Method A is a simple system,
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When capital investments are critically
analyzed within a framework that re-
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while Method B is a very conservative
analytical framework.

Under Method A, a net ROI of
27.3% and a discounted cash flow
ROI (DCF- ROI) of 19.3% are forecast.
Under the more conservative Method
B, the corresponding financial indica-
tors are 4.5% and 3.4%.While the mer-
its of any one analytical methodology
can be debated, it is clear that Method
B contains a number of features that

make it more like-
ly that the impact
of the capital in-
vestment will
show up in the
annual financial
statements over
the long term
than is the case
with Method A.
Figure 4 illus-
trates the impact
of the individual
assumptions
used in changing
from Method A to
Method B.

Not surpris-
ingly, product

pricing assumptions drive the project
return more than any other parameter.
For financial analysis purposes, one
can legitimately argue whether 10
years or 20 years is the correct para-
meter. In either case, it is far more im-
portant to properly introduce pricing
assumptions into the analysis. For ex-
ample, in the case under considera-
tion, using Method B, it can be
calculated as a sensitivity that a 10%

and 20% difference in product price
mean a 6.6 and 14.9 percentage point
difference in project DCF-ROI. In the
latter instance, an unacceptable 3.4%
return become a highly acceptable
18.7% DCF-ROI.

Major investments in pulp and
paper machine capacity are typically
made for a 40–50 year technological
and competitive life cycle. In the case
of product pricing, no one can suc-
cessfully forecast price on a year-to-
year basis, much less accurately gauge
the situation 5–10 years down the
road.For that reason,historic trendline
pricing is one neutral analytical tech-
nique. In historic trendline pricing,
product pricing history is taken and
recast in current-year dollars (1995 in
the example case).Then,a trendline is
established that best fits the data, and
that trendline is extended to the end
of the project life for financial purpos-
es. The historic trendline in no way
represents a pricing forecast for any
specific period. It is simply an ac-
knowledgment that, given the lack of
knowledge about the future, we have
no better assumption than to presume
that the future will be no different
than the past.

Using the 1970–1995 actual
Producer Price Indices, Fig. 5 shows
the historic trendline for northern
bleached softwood kraft pulp prices
in constant 1995 dollars.

This methodology frequently leads
to a situation where the trendline
price in the year the project is pre-
pared can be US $300/ton higher or
lower than the actual price, but for
long-term planning purposes, the
trendline is the realistic approach.Any
project will look good when the pric-
ing assumptions used are above trend-
line;only the best projects survive the
rigorous analysis posed by the use of
trendline pricing.

Method B is based on historic
trendline pricing of products, with in-
flation- free treatment of costs.
Selection of this basis does not require
speculation on both inflation rate and

I. Glossary of financial terms

Shareholders’ equity

·The book value of a company at a given point in time. Computed as total assets less
total liabilities.

% Return on investment (% ROI)

·A measure of profitability (%) produced by assets for a given time period. Computed as
after-tax earnings for the given period divided by the net book value of assets for the
same period.

% Discounted cash flow ROI (% DCF-ROI)

·A measure of the rate of return (%) the cash flows of an investment produce over
the life of the investment; the “break-even” rate one could pay to finance a project;
the rate that produces a net present value of zero when annual cash flows over the life
of the investment are discounted.

Trendline pricing

·A time-related forecast which uses past price information to determine 
project prices.

Earnings before interest and taxes (EBIT)

· Earnings before interest and income taxes for a given period, typically a year.
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product price but simply requires a
long-range pricing scheme that would
be net of inflation. Historic trendline
pricing meets this requirement.

In similar fashion, Method B as-
sumes that American Forest and Paper
Association (AF&PA) historic operat-
ing rates for different products will
hold true in the future. In any given
part of the cycle, this assumption can
be too optimistic or too pessimistic,
but over time it will likely be correct.
It is frequently argued that a new in-
vestment is much more likely to oper-
ate at a high rate, even when the
overall industry operating rates are
low.In a single-mill company,this argu-
ment can be valid; in cases where the
same product is made at multiple
mills, the downtime might well be
taken at the highest-cost facility within
the company,so that the net impact on
the company’s overall financial state-
ment is affected by the operating rate
assumption.

In general, we find it better to use
conservative analytical methods to
judge projects. Almost any method
will work to screen one project
against another, while conservative
methods will best answer the question
of should a project be done at all.

Lack of proprietary technology
In commodity product manufacture,
the marketplace forces of supply/de-
mand dictate pricing. The only other
factors remaining in the financial for-
mulas then become capital invested
and manufacturing cost.

We find there are major differences
among mills with respect to operating
skills,but to a large extent manufactur-
ing costs are driven by scale, age, and
the type of technology employed. Of
these, management can fix operating
skills by investing in people, training,
and talent. In our current paradigm,
the other factors are typically fixed
with capital.

In recent years, engineering has
come to be a commodity purchased
from some excellent industry consul-

tants. Clearly,
there is leverage
in capital effec-
tiveness in select-
ing the most
cost-effective de-
sign, by picking
the machinery
supplier who
submits the low-
est-cost bid, and
by managing the
engineering and
construction
well. However, in
the end, if we all
are subject to the
same pricing, if
we all use the
same supplier-developed technology,
and if we all use the same select group
of engineering consultants, then we
should all expect pretty much the

same results.
In general, this industry is not

noted for developing technology, but
what has been accomplished is largely
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the result of supplier R&D. Table III
collects the major machinery and
chemical process developments in the
pulp area and illustrates the point. All
machinery in common use in the pulp-
ing process has been developed by ma-
chinery suppliers.The equation is a bit
more balanced when looking at chem-

ical developments. It points to areas
where companies should be investing
in growing rather than shrinking their
R&D departments, as appears to be
the current trend.Further,we find it es-
sential to maintain experienced in-
house engineering expertise to
challenge the consultants, and indeed

all design assumptions, and to collabo-
ratively arrive at the optimum 
engineering solution. To do this prop-
erly, we can’t afford to be either less 
experienced or less expert than the
consultant.

Figure 6 more vividly illustrates
the themes described above.In the left-
hand graph are collected from public
information the published capital cost
per ton figures for new white paper
machines. In the right-hand graph,
comparable data are shown for new
deinking plants, where companies
have invested in the development of
proprietary processes in recent years.
One conclusion to draw from this dis-
play is that while there is considerable
capital effectiveness leverage available
on a paper machine project (the factor
mentioned earlier,plus buying machin-
ery during a market downturn),there is
a far more profound impact on capital
effectiveness in developing propri-
etary process technology.

Finding noncapital solutions to
profitability 

There is no single tool that adequately
measures the financial performance of
a facility, but net ROI, which includes
the impact of income taxes and depre-
ciation (but not interest),is suitable.To
measure the impact of a single invest-
ment on the facility, we typically look
at DCF-ROI; manufacturing cost com-
petitive position; and the impact on
long-term facility net ROI (a single pro-
ject can look great,but if the long-term
facility ROI is not attractive,one might
look for other options at that facility
and employ the capital elsewhere). In
general, we find that capital spending
alone is not an attractive route to im-
prove facility profitability, but it must
be matched with an aggressive cost re-
duction and productivity improve-
ment program.

To illustrate the role of capital vs.
other routes to profitability, we have
modeled a hypothetical 1500 tons/day
mill that makes only 42-lb linerboard,
as shown in Table IV. Several cases

CAPITAL SPENDING

Item Method A Method B

Book depreciation 25-year 10-year depreciation
and project life depreciation 10-year project life

25-year project life

Inflation-free  (no change  
Inflation Not applicable in cost over the project life  

of any cost component)

Days per year 
350 days/year

AFPA operating rate for
operation specific product (89% in example)

Future maintenance
0%

3% of new fixed capital
capital

Incremental 
US $0 10% of incremental salesworking capital

Startup costs US $0
Calculated on first

principles and expensed

Sales price
1995 forecast with Historical trendline 

no erosion price for 1995

Incremental 
0% 1.5% of new capitaloverhead costs

Net ROI 27.3% 4.5%
DCF-ROI 19.3% 3.4%

II. Financial assumptions in capital project analysis
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have been analyzed using Method B to
illustrate alternatives for improving
profitability, as summarized below.
Figure 7 shows the historic trendline
price of 42-lb linerboard, with an an-
nual erosion rate of -0.7%.

The Base Case represents the fa-
cility earnings (inflation-free basis)
before interest and taxes (EBIT), as-
suming that none of the mill costs
change, that the assets depreciate on
a 10-year basis,and that the only other
impact on EBIT comes from the ero-
sion of pricing. Figure 8 shows a cu-
rious artifact of financial analysis:
Because trendline pricing erodes in-
flation-free revenues on the basis of
0.7% per year,EBIT gradually declines.
However, depreciation is decreasing
faster than pricing is eroding, so
therefore we see that the mill ROI
gradually increases over time in the
“do-nothing”strategy.

However, “do nothing” is not an
option, because no mill can operate
long without spending capital for
maintenance and for mandatory regu-
latory spending. As a facility ages,
these costs tend to increase, but for
purposes of this analysis, mainte-
nance, environmental, safety, and
other no-return capital is fixed at US
$18 million per year.The result of this
one assumption takes the facility se-
verely downhill on both EBIT and net
ROI, as shown in Fig. 9. The Base
Case curves are redrawn for compari-
son to the real-life base,which will be
labeled the True Base Case. In this
analysis, doing only the minimum re-
quired spending leads to an unac-
ceptable condition in both EBIT and
ROI.

Figures 10–13 show the results
of three separate routes to profit im-
provement (Figs. 10 through 12) and
the impact of combining all three
routes (Fig.13). The individual scenar-
ios are overlaid against the lines of the
True Base Case.

• Figure 10 is the resulting calcula-
tion of a mill investing US $12 
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million per year,every year, in pro-
jects with an average DCF-ROI of
20%.EBIT continues to improve
beyond the 1995 level,but net ROI
declines to 11.3% after 10 years, in-
dicating that even an aggressive in-
vestment program cannot offset
the decline in pricing coupled
with annual maintenance/regulato-
ry costs.

• Figure 11 presents the analysis of
an aggressive cost reduction pro-
gram,where 3% per year in real
cost is removed from the manufac-
turing cost. In this scenario,EBIT
and net ROI decline less than the
True Base Case,but both are inferi-
or to the investment case (Fig.12).
The proper conclusion is that even
an optimistic cost reduction pro-
gram with no capital requirement
is not sufficient to maintain a high
ROI.

• On the other hand,Fig.12 suggests
that a 3% real productivity gain
(again,with no capital investment)

is a more lucrative practical path to
profit improvement than either
capital investment or cost reduc-
tion.In real life,productivity gains
often come at the expense of high-
er manufacturing cost,but in this
analysis we have assumed no
change.
It is critical to recognize this case
was built on the assumption of no
capital. In real life,productivity
gains of 1–3% are possible without
major capital.Much of industry ca-
pacity expansion typically comes,
however, in the form of big chunks
of capacity,normally at a high unit
investment and overall cost.Large
projects entail both an engineer-
ing/construction/startup risk and
an even larger risk of failed prod-
uct pricing assumptions.In many
cases, the large capacity expansion
itself ensures the collapse of the
very pricing assumptions upon
which the project was sold to
management.

• Figure 13 is the extreme case of a
facility that accomplishes all three
routes to profitability simultaneous-
ly.While not typical, this case is in-
structive,because it is the only
instance within the scope of this
study where the facility remained
at the initial 20% ROI level.

For a mill with annual sales of US $175
million, the assumption of US $18 mil-
lion True Base Case capital spending
with zero return puts the rate of spend-
ing at near the industry average.
Looking at increments of “High Return”
(20% DCF- ROI) projects on top of that
base spending, and looking at net ROI
(Fig. 14), suggests that in the short
term,one simply cannot invest enough
capital at 20% DCF-ROI to restore mill
returns to the 1995 level.

The other extreme—no improve-
ment capital—is also not an attractive
scenario.It appears that some optimum
combination of a specific capital in-
vestment allotment for margin im-
provement, a cost reduction focus, and
especially an ongoing productivity im-
provement program, are necessary to
maintain facility ROI.Figure 15 shows
one of the most important priorities a
facility manager must excel in: manag-
ing a portion of the nonproductive cap-
ital spending toward high-return
projects. In this case, we show the im-
pact of converting 10% and 20% of the
US $18 million of nonproductive capi-
tal to cost reduction projects with a
20% DCF-ROI.

The type analyses performed above
are at the heart of managing a facility
for profit margin and ROI. Capital in-
vestment alone is seldom the most lu-
crative route to achieving facility
financial goals. This fact is highlighted
in Fig. 16,which plots % ROE vs.% cap-
ital expenditure per unit of sale
(Capex) for the 14 paper companies
shown earlier in Fig. 3. The correlation
coefficient (R2) for a linear regression is
only 0.14. One might anticipate that a
better correlation would be obtained
by plotting the capital spending in the
1985–1990 period against the % ROE in
the later period of 1991–1995 (the theo-
ry being that the investments pay off
later,rather than sooner).Instead,in Fig.
17, the correlation coefficient drops to
0.04, worse than found by considering
the entire time period.

IV. Linerboard mill analysis

• Mill producing 1500 tons/day of 42 lb. linerboard
• 1995 net sales = US $350/ton, or US $184 million/year
• Manufacturing cost = US $250/ton (includes US $20/ton depreciation)
• Mill book value = US $150 million
• 1995 net ROI = 20.0%
• 1995 earnings before interest and taxes = $40 million

•  Base Case = 1995 production and cost level with trendline prices carried 
forward (Fig. 8)

•  True Base Case = Base case plus US $18 million/year maintenance and 
environmental and safety capital with 0% DCF return (Fig. 9)

•  Case A = True Base Case plus US $12 million/year capital with 20% DCF 
return (Fig. 10)

•  Case B = True Base Case plus 3% annual cost reduction with US $0 capital (Fig. 11)

•  Case C = True Base Case plus 3% annual productivity increase with US $0 
capital (Fig. 12)

•  Case D = Combination of all cases (Fig. 13)

KEYWORDS 
Capital, capital projects, capitalized
costs, costs, forest products industry, in-
vestment, management, paper industry,
return on investment, technology, trends.
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CONCLUSIONS
Several conclusions can be drawn from
the foregoing analysis:

• When capital investments are criti-
cally analyzed within a framework
that reflects financial reality,many
large facility expansions are shown
to be marginal investments.

• Realistic product pricing is essen-
tial to clearly delineate the win-
ners from the losers.

• Capital investment alone is a diffi-
cult path to achieving facility
profitability,while no/low capital
options that improve cost and
productivity have more leverage
on ROI.Large capacity expan-
sions at high capital investment
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are more risky,entailing both engi-
neering/construction risk as well
as being highly sensitive to prod-
uct pricing assumptions.

• Proprietary technology is a sel-
dom-used alternative to achieve
step- change improvement in pro-
ject returns.

• Paper companies must take better
command of their investments, all
the way from the R&D stage to
the project concept and detail
scope, through managing consul-
tants in the engineering and con-
struction phase, and finally
through the start- up process it-
self. If all these steps are defaulted
to our consultants and our suppli-
ers, there will be little to distin-
guish one paper company from
another, and we will continue to
earn 6% ROI.TJ
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