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Note: This guide is prepa ‘ed /.~ scudy and i<jerence purposes only. Students are advised to read the
relevant units of the « ~urse book, understand the concepts, and then write the assignment in their own

werds. Do not copy this guide word for word.

Question 1: Diminishing Returns in Timber-Stand Improvement (20

Marks)

Q.1 Keeping in view the general principle of diminishing returns, discuss the circumstances of

diminishing returns in timber-stand improvement briefly. (20)

Introduction

The law of diminishing returns is one of the most practical laws of production economics, and
forestry is one of the clearest fields in which to observe it. In its general form the law states that

when successive units of one variable input are added to a fixed quantity of other inputs, the
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additional output obtained from each extra unit will at first rise, then remain steady for a short
time, and eventually fall, even though total output may still be increasing for a while. In
ordinary farming the fixed factor is usually land and the variable factor is labour or fertiliser. In
forestry the fixed factor is the site itself — a given area of lan! ".viti a given soil, slope, rainfall
and stocking — while the variable factors are the silvicultu+a' treatments applied to improve
the stand: cleaning, thinning, pruning, fertilisation prot:ction and tending labour. Timber-stand
improvement, often shortened to TSI, mear.~ an .hose operations carried out in an existing,
already stocked stand to improve its cuii2 sition, health, growth rate and timber quality, as
distinct from planting a new fo ost. This answer first explains the general principle carefully,
then applies it stage by scage 0 stand imorovement, and finally draws out the practical rule
that a forest managor shc uld never sush any single treatment beyond the point where its extra

return justifies its extra cost.

The General Principle Explained

Three quantities must be distinguished. Total product is the whole output obtained, for
example the total volume increment of a stand in cubic metres per hectare per year. Average
product is total product divided by the number of units of the variable input. Marginal product
is the addition to total product made by one more unit of the variable input, and it is the
marginal product whose behaviour the law describes. In the first stage, marginal product rises
because the variable input was previously too scarce relative to the fixed factor: the first
workers employed on cleaning a neglected stand release suppressed crop trees from heavy
competition, so each additional worker achieves more than the one before. In the second

stage, marginal product falls but remains positive: total product still rises, only more slowly.
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This is the rational stage of production in which a sensible manager normally operates. In the
third stage, marginal product becomes negative and total product itself falls, because the
variable input is now so excessive that it damages the fixed factor's ability to produce. The law
assumes that technology is unchanged, that all units of the va.i-ule input are equally efficient,
and that at least one factor remains fixed; if technol~.gy 1.p:oves, the whole product curve
shifts upward, but the law still operates on th2 ne v curve. These assumptions matter in
forestry because a new technique, such as imroved planting stock or mechanised thinning, can

postpone diminishing returns without cve. 2 olishing them.

Total Product Marginal Product (rises, then falls)

Total product (stand growth)
Marginal product

o 1 2 3 4 5 & 7 8 ! ) 3 4 5 6
Units of variable input (labour / treatment intensity) Units of variable input
Figure 1: Total product first rises at an increasing rate, then at a decreasing rate, and finally falls;

marginal product rises, falls, and eventually becomes negative. The same pattern appears when stand-

improvement effort is intensified on a fixed site.

Circumstances in Thinning and Spacing

Thinning is the classic case. A young, dense stand contains far more stems than the site can
carry to maturity, so competition for light, water and nutrients holds back every tree. The first

light thinning produces a large response: the remaining crop trees expand their crowns and
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root systems into the freed space, diameter growth accelerates sharply, and the value
increment is high because larger logs command much better prices than small poles. A second,
moderate thinning again helps, but the gain is smaller, because the most severe competition
has already been removed and the canopy closes again more si~>.y. If thinning is continued too
heavily or too frequently, returns diminish and then t' rn harriful. The stand becomes under-
stocked, so total volume production per hectare falls even though individual trees are large;
wind can enter and cause windthrow; strong lg:.. reaching the forest floor encourages weeds
and epicormic branches that spoil timw<i 5+ lity; and the cost of repeatedly entering the stand
is incurred for smaller and sm.'ler extra bengfit. The circumstance, therefore, is fixed site
capacity: a hectare can i‘itercet only sc much sunlight and extract only so much water and
nutrient, so beyond 3n optimum stceaking, extra openings cannot be converted into extra wood.
The manager's task is to find tie stocking at which the marginal value of further release equals

its marginal cost, not to maximise the growth of individual trees regardless of the area left idle.

Circumstances in Cleaning, Pruning, Fertilisation and Protection

The same pattern repeats in every other improvement operation. In cleaning and weeding, the
first pass through a young plantation overgrown with competing vegetation gives a dramatic
survival and growth response, while a third or fourth pass in the same season adds very little
because competition is already controlled — yet each pass costs roughly the same in labour. In
pruning, removing the lower dead and green branches up to a modest height produces valuable
clear, knot-free timber and the return is high; pruning higher and higher yields progressively
less extra clear wood, costs more because ladders or pole tools are needed, and if too much live

crown is removed the tree's photosynthesis falls and growth is checked, so returns become
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negative. In fertilisation, a deficient site responds strongly to the first dose of the limiting
nutrient, responds weakly to the second dose because that nutrient is no longer the main
limitation, and may not respond at all — or may suffer nutrient imbalance and leaching losses
— to further doses; Liebig's law of the minimum and the [>. o  diminishing returns work
together here. In protection, spending on fire lines, f:ncii.> =nd watch staff first cuts losses
steeply, but each additional rupee prevents less ¢nd le 's damage, and complete elimination of
risk would cost far more than the timber is roru. In tending labour generally, a small skilled
crew working a well-organised opercucis achieves more per person than a large, poorly
supervised gang crowded onto ‘he ame comrartment, where workers obstruct one another
and damage regeneratio’.. In exch circumsztance the underlying cause is identical: one input is

being intensified ag. inst1 xed site, fixed growing stock and fixed biological limits.

Table 1: Diminishing returns in common stand-improvement operations

Operation High-return stage Diminishing / harmful stage

Thinning First light thinning releases Over-thinning under-stocks
crop trees; diameter and the site; windthrow, weeds,

value jump falling volume per hectare

Cleaning / weeding First pass removes severe Repeated passes add little
competition; survival rises growth for the same labour

sharply cost

Pruning Low pruning produces clear, | High pruning costs more,

adds little clear wood, checks
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knot-free butt log growth if crown is over-cut

Fertilisation First dose corrects the Later doses meet a new

limiting nutrient deficiency limitation; little response,

le~_.hing and imbalance

Protection spending Basic fire lines and fenci ¢ Extra spending prevents
cut losses steep'v ever-smaller losses; cost

exceeds benefit

Conclusion

To conclude, diminis: ing eturns in timber-stand improvement are not an accident or a sign of
bad management; they are the predictable result of intensifying one input — labour, thinning
intensity, fertiliser or protection — against a fixed site and a biologically limited growing stock.
The first units of treatment usually pay handsomely, later units pay progressively less, and
excessive units reduce total and value production while still costing money. The economically

correct stopping point is where the value of the marginal product equals the marginal cost of

the treatment, which will normally lie inside the second, rational stage of production. A good

forest manager therefore prescribes improvement operations by intensity classes, records costs
and growth responses compartment by compartment, and resists both neglect, which wastes
the site's potential, and over-treatment, which wastes scarce funds that could earn higher
returns in another stand. Understood in this way, the law of diminishing returns becomes a

positive planning tool for forestry rather than merely a textbook diagram.
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Question 2: Capital and Interest in the Forest Economy (20 Marks)

Q.2 What is capital and interest in the forest economy? Narrate the characteristics of capital

in a forest economy. (20)

Introduction

No branch of production ties up capital for as long orir as unusual a form, as forestry. A farmer
invests in a crop and recovers his money with,'n a ._ason; a forest owner invests in planting and
protection and may wait thirty, fifty o, evcr eighty years before the main harvest repays him.
For that reason the concepts of vap..al and intcrest are not side topics in forest economics —
they are its centre. Capitul, in g=neral economics, means all man-made or accumulated means
of production that yield a1 income: raoney funds, tools, buildings, roads, machinery and stocks
of material held for future production rather than for immediate consumption. Interest is the
price paid for the use of capital over time, expressed as a percentage per year. In the forest
economy both concepts take on a special shape, because the principal capital asset — the
growing stock of standing trees — is simultaneously the factory and the product, grows
biologically while it waits, and can be harvested at many different ages. This answer defines
capital and interest as they operate in forestry, distinguishes the main forms of forest capital,
and then narrates the characteristics that make forest capital different from capital in

agriculture, industry or trade.

Capital and Interest in the Forest Economy

Forest capital has several components. First and largest is the growing-stock capital: the value

of the standing timber, from young regeneration to mature trees, accumulated over decades.
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Second is land capital, the value of the forest soil itself, which in forestry economics is carefully
separated from the crop growing on it. Third is fixed or working equipment capital: nurseries,
buildings, roads, bridges, fire towers, vehicles, saws and other tools. Fourth is circulating or
operating capital: the money fund needed each year for \'=ge:, planting stock, fuel and
administration until income arrives. Interest in this sett’ag ac~er three jobs. It s, first, the actual
cost incurred when the owner borrows money fo' planing or must pay wages before any sale.
Second, even when the owner uses his own mu.._y, interest appears as an opportunity cost:
money locked in a growing stand coud Yave earned a return elsewhere, so a forestry
investment is only worthwhile € it. biological value growth beats, or at least matches, the
return available at the cliosen rate of intarest. Third, interest is the tool of discounting and
compounding that 'sts ti.e manager compare costs incurred today with revenues expected
decades later, for example in soil-expectation-value calculations that compare rotations of
different lengths. Because the waiting period is so long, even a small change in the interest rate
transforms the economics of forestry: at a low rate, long rotations and heavy early investment
can be justified; at a high rate, only fast-growing, short-rotation forestry survives the
calculation. This sensitivity explains why state forestry, which can accept a low social rate of
return, manages long-rotation forests that a private owner borrowing at commercial rates

often cannot afford to hold.

Characteristics of Capital in a Forest Economy

The first characteristic is the very long production period and slow turnover. Forest capital turns
over once in a rotation, not once a year, so it is illiquid: it cannot quickly be converted back into

cash without felling the stand, which destroys the production apparatus itself. The second
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characteristic is that the crop and the capital are the same thing. In a factory, machines are
capital and cloth is product; in a forest, the standing trees are both the producing stock and the
saleable product, so every harvest decision is also a capital decision about how much stock to
retain for future growth. Third, forest capital grows by biclc_al 'ncrement while it is held.
Unlike a machine, which depreciates with use and “ime, 2 young and middle-aged stand
appreciates in volume and usually in value while the >wner simply protects it, although this
appreciation slows in old age and can reverse *niv.gh decay, fire or insect attack. Fourth, forest
capital is exposed to unusually high ncwu 2! -isk over its long life — fire, wind, drought, pests,
disease and theft can destroy ‘n iays the accumulation of half a century, so insurance,
protection expenditure a'id risn oremiums form part of its real cost. Fifth, a large proportion of
forest capital is imn.nbile and site-bcund: growing stock and land cannot be moved to a better
market, so location and transwort distance permanently affect its earning power. Sixth, forest
investment is largely irreversible and indivisible in time: money spent on planting a failed
species or a wrong spacing cannot be recovered by a quick change of plan, and the manager

must live with early decisions for decades.

Further characteristics follow from the scale and ownership of forests. Forest capital is normally
required in large total amounts, even though the annual expenditure per hectare is modest,
because planting, protection and road costs are spread over very large areas and very long
periods before the main return arrives. Its income pattern is irregular: under a single even-aged
stand there may be small intermediate incomes from thinnings and then one large final income,

whereas a regulated forest estate managed on sustained yield converts this into a steadier

annual income by holding a balanced series of age classes — the so-called normal forest, which
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is itself a form of capital structure. Forest capital also yields important non-market returns
alongside timber: watershed protection, soil conservation, carbon storage, grazing, recreation
and wildlife habitat. These social returns are real additions to the nation's capital wealth even
though they do not appear as cash interest to the owner, *.nich is a principal economic
argument for public ownership or public support of fors stry. Fir.ally, the rate of value growth of
forest capital is not constant: it rises rapidly in yo'ith, p 2aks in middle age when current annual
increment and stumpage prices combine mc:-t ra.ourably, and declines as the stand matures,
which is why financial maturity — the ~yc 2 which the stand's rate of value growth falls to the

guiding rate of interest — is a ce .*ra. concept in deciding when to fell.

Tawule 1: Main forms of forest capital

Form of capital

F.xa_mples in forestry

How it earns a return

Growing-stock capital

Standing trees of all age

classes

Biological volume growth
plus price rise with size and

quality

Land (soil) capital

Forest site itself, separated

from the crop

Site productivity supports
successive rotations; soil

expectation value

Fixed equipment capital

Roads, nurseries, buildings,

vehicles, tools

Makes production,
protection and extraction

possible over many years
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Circulating / operating capital | Annual fund for wages, Keeps operations running
plants, fuel, administration until thinning and harvest

income arrives

L

Conclusion

In conclusion, capital in the forest economy ‘= do.ninated by the growing stock: a living, slowly
maturing, site-bound asset that is at nnce factory and product, that appreciates biologically
while exposing its owner to decade. ~r.atural risk, and whose return can only be judged with
the help of compound intare-t cnd discounting. Interest is therefore far more than a bank
charge in forestry; it is thc measuring rod that decides which species to plant, how long a
rotation to adopt, how much protection is worth buying, and whether a private owner can
afford forestry at all when compared with other investments. Students should notice, however,
that the low cash return implied by a commercial interest calculation understates forestry's full
contribution, because watershed, climatic, recreational and employment benefits accrue to

society as a whole. That gap between private interest arithmetic and social value is precisely

why forest capital in Pakistan, as in most countries, is held largely by the state, and why forest

policy repeatedly returns to the question of at what rate of interest society ought to judge so

long-lived an investment.
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Question 3: Determinants of Supply and the Law of Supply (20 Marks)

Q.3 Give a detailed account of the determinants of supply with examples. Write down the

law of supply in mathematical and graphical form. (20)

Introduction

Supply is the quantity of a good or service that prc duce 's are willing and able to offer for sale at
each possible price during a given perioa. It ...ust be distinguished from mere stock or
production: unsold timber lying in a deou iz stock, and timber felled for the owner's own use is
production, but only quantities ~ctually offerea to buyers at stated prices constitute supply.
Understanding supply mxucters centrally t¢ forest economics, because timber, fuelwood, resin
and other forest product: often rezrond to price slowly and imperfectly — a tree planted in
response to today's high price will not reach the market for many years. This answer states the
law of supply, expresses it mathematically, presents it graphically with a schedule, and then
gives a detailed account of all the main determinants of supply with examples, distinguishing
carefully between a movement along a supply curve, which price alone causes, and a shift of

the whole curve, which the other determinants cause.

The Law of Supply: Statement, Mathematical and Graphical Form

The law of supply states that, other things remaining equal, the quantity supplied of a
commodity increases when its price rises and decreases when its price falls; that is, price and
guantity supplied move in the same direction. Mathematically, supply is written as a function:
Qs = f(P), where Qs is quantity supplied and P is price; in a simple linear form, Qs = a + bP,

where a is a constant (which may be negative, showing that a minimum price is needed before
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anything is offered) and b, the slope coefficient, is positive (b > 0), which is the mathematical
signature of the law. For example, if the supply function of sawn timber in a market is Qs = -20 +
4P (quantity in thousand cubic metres, price in thousand rupees per cubic metre), then at a
price of 10 the quantity supplied is 20, at a price of 15 it is .'?, a1 d at a price of 20 it is 60.
Graphically, price is measured on the vertical axis and juar.*it;, on the horizontal axis, and the
supply curve S therefore slopes upward from left .o rigat, as shown in the figure. A rise in price
moves the producer upward along the same ~uivZ (extension of supply) and a fall moves him
downward (contraction of supply). .nc *-32ward slope exists because higher prices draw
marginal, higher-cost producer. in1) the market, reward bringing forward more distant or

difficult stocks, and cover che riing marginal cost of producing additional units.

caw of Supply: upward-sloping supply curve

—8— Supply S
| === S1: higher input cost (shift left)

Price (Rs per unit)

20 30 40 50
Quantity supplied (thousand cubic metres)
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Figure 1: The supply curve slopes upward (law of supply). A rise in the cost of production shifts the whole

curve to the left (S to S1): less is offered at every price.

Table 1: An illustrative supply schedule for sawn timber

Price (Rs '000 per cubic

metre)

Quantity supplied (thousa~.d j_Réading

cubic metres)

10

20

Only low-cost, nearby

producers offer timber

More producers and more

distant stocks enter

High price covers high

extraction and transport cost

Determinants of Supply, with Examples

The first determinant, after price itself, is the cost of production. If wages, diesel, saw-blade and

transport costs rise, producers can offer less at each price, and the supply curve shifts to the

left; if costs fall — for example because a new forest road halves the haulage distance to the

timber market — supply increases at every price. Second is the state of technology. Better

chainsaws, portable sawmills, improved nursery techniques and faster-growing planting stock

all lower the cost per unit and increase supply; the rapid expansion of farm-grown poplar

supply in parts of Pakistan followed the spread of improved clones and nursery practice. Third

are the prices of related goods. A producer who can switch between outputs responds to
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relative prices: if pulpwood prices rise sharply relative to sawn-log prices, growers divert more
material to pulpwood, so the supply of sawn logs falls even though its own price has not
changed. Fourth are the prices of inputs and factors, closely linked to cost but worth separating:
a rise in the price of seedlings, fertiliser or hired labour rc”uces supply, while subsidised
seedlings under a government afforestation programr.e increase the supply of future timber
and of planting services today. Fifth are produce!s' ex; ectations about future prices. If timber
dealers expect prices to rise further, they ma, nuic stocks back now, reducing current supply; if
they expect a fall — or an import libercusc*'-n that will depress local prices — they rush stocks

to market and current supply ris --.

Sixth is the number of <2ll=.. he entry of new producers increases market supply at every
price, while exit reduces i': the growth of private farm forestry added thousands of small sellers
to Pakistan's timber market and visibly increased the supply of poplar and eucalyptus. Seventh

are government policies, taxes and subsidies. An export ban, a felling restriction for

conservation, high royalties or a sales tax all reduce legal supply, while planting subsidies, soft

loans and tax concessions increase it; students should note that a felling ban may reduce
recorded legal supply while regrettably encouraging illegal, unrecorded supply, which is a
governance problem rather than a refutation of the law. Eighth are natural and seasonal
conditions, especially powerful in forestry and agriculture: drought, fire, pest outbreaks and
floods destroy growing stock and cut supply for years, whereas a run of good rainfall years
eventually raises it. Ninth, in forestry specifically, is the inherited age-class structure of the
forest. Current timber supply is largely determined by planting decisions taken twenty to fifty

years earlier; if past planting was neglected, no price, however high, can conjure mature timber
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into existence this year, so short-run timber supply is highly inelastic, while long-run supply,
after new planting matures, is much more elastic. Tenth are transport, storage and market
access: timber is bulky and low in value per unit weight, so a producing area without roads
effectively has no market supply at all until access is provided, »~we ver large its standing stock

may be.

Conclusion

To conclude, the law of supply — Qs = 1,?) witi a positive relationship, drawn as an upward-
sloping curve — describes only the 2i7~at of the commodity's own price, shown as a movement
along the curve. The full sup, .’ cftered in any real market is jointly determined by production
costs, technology, relai~d prires, input orices, expectations, the number of sellers, government
policy, natural conditiov.s and, in forestry above all, the age structure inherited from the past.

When any of these non-price determinants changes, the whole curve shifts, and the careful

student always states which case he is describing. For forest policy the lesson is sobering and

hopeful at once: sobering, because today's timber shortage cannot be cured quickly by price
alone; hopeful, because roads, better planting stock, fair royalties and secure incentives given
to growers today will shift the supply curve of Pakistani timber decisively to the right for the

generation that follows.
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Question 4: Capital versus Interest and the Characteristics of Forest

Capital (20 Marks)

Q.4 How would you differentiate between capital and in.ersz*? Also, discuss the basic

characteristics of forest capital with your own words. (?9)

Introduction

Capital and interest are spoken of together so vften that students sometimes merge them into
one blurred idea, yet keeping thom scnarate is essential for clear economic thinking, and
nowhere more than in forestry, vvhere a misunderstanding can lead to felling a forest that
ought to be kept, or keeLig cne that cught to be felled. Put in the simplest words: capital is a
stock — a fund or coli>ction of assets existing at a moment of time — while interest is a flow —
a payment or rate of return arising over a period of time from the use of that stock. The
standing forest, the nursery, the road and the money in the forest department's account are
capital. The annual return that this wealth yields, the rent-like earning expressed as a
percentage per year, is interest. This answer first differentiates capital from interest point by
point, and then discusses, in plain words, the basic characteristics that distinguish forest capital

from capital in ordinary business.

How Capital Differs from Interest

The differences can be arranged under several heads. By nature, capital is the principal sum or
the productive assets themselves, measured in rupees at a point in time, whereas interest is the

earnings on that principal, measured in rupees per year or as a rate per cent per annum. By
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cause and effect, capital comes first: there can be no interest without capital being employed
or lent, but capital can exist without earning interest, for example a road built into a forest that
is then left unworked, or money kept idle in a drawer. By ownership and transfer, the lender or
owner parts only temporarily with the use of capital but ret~i:is wwnership of the principal,
which must be returned intact, while interest, once p2’d, bc'orgs outright to the lender and is
not returnable. By risk, the return of capital itse'r is a- risk if the borrower fails or the forest
burns, whereas interest is the compensatior tnat 2xplicitly includes payment for bearing that
risk, for waiting, and for inflation erou g ** 2 money's value. In accounting, capital appears in
the balance sheet as assets ar\' li. oilities at a date, while interest appears in the income
statement as an expense to th> borrower or income to the lender over a period. In forestry
calculations the dist'nctio y becomes vractical: the value of the growing stock is capital, but the
yearly value increment of that stock, divided by its capital value, gives an interest-like
percentage — the stand's rate of value growth — which the manager compares with the

market or guiding rate of interest to decide whether retaining the stand is earning its keep.

Confusing the two would be like confusing a tree's total volume with its annual ring growth:

related, but answering entirely different questions.

Table 1: Capital distinguished from interest

Point of difference Capital Interest

Nature

A stock: assets or principal

existing at a point in time

A flow: earnings arising over

a period of time

Measurement

Rupees (total value)

Rupees per year, or per cent
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per annum

Relation The source; must exist first The result; arises only from

use of capital

Principal must be preserv.d C.ice paid, it belongs to the

and returned to owner lender / owner outright

Accounts Balance sheet (a: a uate) Income statement (over a

period)

Forestry example Val = of the standing Annual value increment
| growing siack expressed as a percentage of

that value

Basic Characteristics of Forest Capital, in Plain Words

In my own words, forest capital has the following basic characteristics. First, it is alive. Ordinary
capital — a machine, a warehouse — starts losing value the day it is bought. Forest capital, the
growing stock, actually creates new value by itself through growth, provided it is protected; the
owner's main job is often simply to guard a natural process rather than to operate a machine.
Second, it is very slow. Almost every other business gets its money back quickly, but forest
capital is locked away for the length of a rotation, which may exceed the working life of the
person who planted the trees; this makes forest capital the most patient form of capital in the

whole economy. Third, the machine and the goods are the same thing. If a forest owner sells
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his product, he is also selling part of his factory, so he must always leave enough growing stock
behind to produce the next crop; no ordinary trader faces this problem in the same direct way.
Fourth, forest capital is fixed to its place and cannot escape its circumstances: a well-grown
stand far from any road may be worth less than a poorer stanc. »:sic'e a market, and the owner
cannot move his capital to where prices are better. Fiftt. it 1. evposed and fragile for a very long
time — one fire season, one severe drought or on 2 out.reak of insects can wipe out decades of
accumulation — so protection is not an extra hu. < permanent charge on forest capital. Sixth, it
is uneven in its earning: young stands ~ai 1 * st in percentage terms, old stands earn slowly, so
the same rupee of forest capite: ea. ns very different rates at different ages, and the average
earning of a whole estat: deounds on having a balanced mixture of young, middle-aged and

mature stands.

Two further characteristics ceserve emphasis. Seventh, a large part of forest capital's true

return never reaches its owner in cash. Clean water flowing from a forested catchment, soil
held on a hillside, shade, grazing, fuelwood for local people and shelter for wildlife are all
genuine income to society produced by the capital tied up in the forest, yet the owner cannot
charge for most of them; this is why purely private calculation makes forest capital look less
profitable than it really is for the nation. Eighth, forest capital decisions are difficult to reverse.
If a shopkeeper stocks the wrong goods he clears them in a sale within weeks, but if a forester
plants the wrong species on a site, the capital is committed for decades and the mistake reveals
itself only slowly. Together these characteristics explain both the caution and the continuity of

forest management: records, working plans and sustained-yield regulation all exist precisely
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because forest capital is long-lived, immobile, living and socially valuable far beyond its timber

price.

Conclusion

In conclusion, capital is the stock of productive wealth 2 1d ‘nteiest is the flow of earnings it
yields over time; in forestry, confusing the value of the siond with the rate at which that value
is growing leads directly to wrong felling and invasu2nt decisions. Forest capital itself is living,
slow to mature, identical with its own p.oduct, bound to its site, exposed to long-continued
natural risk, uneven in its rate of e .xing across ages, partly unpaid for its social services, and
hard to redirect once comm.-:~d. Cnce these characteristics are grasped in plain terms, many
features of forest polic, — st7.ce ownership, long working-plan periods, protection expenditure
and low guiding rates of intersst — cease to look like administrative habits and reveal

themselves as rational responses to the unique nature of forest capital.

Question 5: Economy and Forest Economy; Natural Resources of

Pakistan's Forest Economy (20 Marks)

Q.5 Differentiate between the terms economy and forest economy. What do you know about
the natural resources of the forest economy in Pakistan? (20)
Introduction

The word economy is used in everyday speech for a whole country's system of production and
exchange, but in economics it has a precise meaning, and the expression forest economy is a

specialised application of it. An economy, in the general sense, is an organised system by which
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a community uses its scarce resources — land, labour, capital and enterprise — to produce
goods and services and distribute them among its members to satisfy their wants. The forest
economy is that part of the whole system which is concerned with forest resources: the
production, protection, harvesting, processing, transport, mark~*:\1ig and conservation of timber
and non-timber forest produce, together with the servi-e: forests render. Pakistan is a
particularly instructive case because its forest econ ymy must serve a large and growing
population from a small natural forest ba.=, supplemented by irrigated plantations, farm

forestry and imports. This answer first -uiiz* *ntiates the two terms carefully, and then gives an

account of the natural resources an \ rhich Pakistan's forest economy rests.

Economy versus Fores* Zcc nomy

The two terms differ fiiscin scope. The economy embraces every sector — agriculture, industry,
trade, transport, banking, scrvices and forestry among them — whereas the forest economy is
one sector within that whole, although it supplies raw material and ecological support to many
others. They differ second in the resources they principally manage. The general economy
allocates all kinds of resources, most of which are reproducible by man; the forest economy
centres on a renewable but slow-growing natural resource whose stock can be enlarged only
over decades and destroyed in days, so conservation is built into its very definition rather than
being an afterthought. Third, they differ in time horizon: most economic decisions concern a
season or a few years, while forest-economy decisions routinely span a human lifetime, so

discounting, sustained yield and inter-generational fairness occupy a far larger place. Fourth,

they differ in the weight of non-market values. Ordinary market analysis captures most of what

a shoe factory produces, but a forest produces watershed protection, climate moderation,
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biodiversity and recreation that markets price poorly or not at all, so forest economics must
routinely value benefits outside the market. Fifth, they differ in ownership pattern: in Pakistan,
as in most countries, the bulk of natural forest is state-owned and managed by public forest
departments under working plans, whereas most of the genec i e :onomy is privately owned
and market-directed. None of this makes the forest eronoi 2y a4 separate science: it obeys the
same principles of scarcity, choice, cost and mar3inal return, but applies them to a resource

with an unusually long production period ana 'inu.ually large social side-effects.

Table 1: Econom  ana forest economy compared

Sua.omy (general)

Forest economy

All sectors of production and

exchange

One sector: forests and

forest produce and services

Main resource

All land, labour, capital and

enterprise

Forest land and growing
stock: renewable but slow-

growing

Time horizon

Usually a season to a few

years

A rotation: commonly

decades

Non-market values

Present but relatively limited

Central: watershed, climate,

habitat, recreation

Typical ownership

Mainly private and market-

directed

Natural forests mainly state-

owned, plan-managed
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Natural Resources of the Forest Economy in Pakistan

Pakistan's forest natural resources must be described honestly. the country is forest-poor by
international standards, with only a small percentage of it- 1ard aiea under tree cover, and per-
capita forest area among the lowest in the world ye. the resources it does possess are
remarkably varied because the country stretcies f.om the Arabian Sea coast to the high
Himalaya and Karakoram. In the far norti. alpir.e pastures and sub-alpine forests of birch and
juniper protect the headwaters (1 the Indus system. Below them lie the moist and dry
temperate conifer forests of vk =r Pakhtunkhwa, Azad Kashmir and Gilgit-Baltistan — deodar,
blue pine (kail), spruce anr fir — which are the country's principal source of quality

construction timber anu the backbone of its natural forest economy. The Himalayan foothills

carry chir pine forests, valuaa for timber and for resin tapping, while the sub-tropical scrub and

broad-leaved forests of the Potohar, Margalla and Salt Range areas, dominated by species such
as phulai and olive, supply fuelwood, fodder and watershed protection rather than industrial
timber. The irrigated plantations of Punjab and Sindh — notably the historic plantations such as
Changa Manga and Chichawatni and the riverine (bela) forests along the Indus and its
tributaries — grow shisham, mulberry, eucalyptus, babul and poplar under intensive
management and contribute a disproportionate share of market timber and fuelwood relative
to their area. Sindh and Balochistan add the unique mangrove forests of the Indus delta, which
produce little commercial timber but are breeding grounds for fisheries and shields against
coastal erosion, and the dry tropical thorn forests and rangelands that support livestock, gum,

honey and fuelwood collection over vast arid areas. Balochistan's ancient juniper forests
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around Ziarat, among the oldest living juniper stands in the world, are a conservation resource

of global significance.

Beyond standing timber, the natural resources of Pakistan's forest economy include a wide
range of non-timber products and services. Minor forest pr~.duce ircludes resin from chir pine,
medicinal and aromatic plants collected in northern .'leys, wild honey, mazri palm used for
matting and ropes, bhabbar grass for paper and -ope- making, tannin and gum materials, and
wild fruits and nuts such as chilgoza pine auts, which earn substantial income for local
communities in Balochistan and the nc-thern areas. Forest lands provide grazing and browse
for large livestock populations, =:necially in dry and mountain zones where rangelands and
forests merge. The great st .crvice resotrce of all is water: forested and vegetated catchments
above Tarbela, Mang'a ar d other reservoirs regulate flows and reduce siltation, protecting the
irrigation and hydropower sysiem on which the national economy depends; when catchments
are degraded, the cost appears in shortened reservoir life and flood damage far downstream.
Forests and trees also store carbon, shelter a rich wildlife heritage — including markhor, ibex,

leopard and migratory birds in protected areas — and support recreation and ecotourism.

Finally, trees grown outside state forests, on farmland boundaries, canal banks, roadsides and

homesteads, have become one of the largest practical resources of the forest economy,
supplying much of the country's fuelwood and a growing share of its small timber, which is why
modern forest policy in Pakistan treats farm forestry as part of the forest economy rather than

as an agricultural side activity.
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Conclusion

To conclude, the economy is the whole system by which society allocates scarce resources to
satisfy wants, while the forest economy is the specialised part of that system dealing with
forest land, growing stock, forest produce and forest servires — distinguished by its long time
horizon, its conservation obligation and its large nun-market benefits. Pakistan's forest-
economy resources are limited in area but excptioally diverse in type: northern conifer
forests, chir pine and scrub forests, irrigate!' and riverine plantations, mangroves, juniper
stands, rangelands and farmland trees, (ngether with resin, chilgoza, medicinal plants, grazing,
watershed protection and wildi'tc T"he central economic problem of the sector is the gap
between rapidly growii ¢ uemand for wood, fuel and ecological services and a slowly
renewable, heavily p.=ssi.red supgly. Sound forest economics — protection of natural forests,

expansion of plantations and farm forestry, and honest valuation of services — is therefore not

a departmental luxury but a condition for the security of Pakistan's water, energy and

livelihoods.
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