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FOREWORD

One of the fundamental goals of human intuition is to perceive what
the purpose of life is, and to answer the ultimate question of ho
that purpose can be achieved. In spite of a vast amount d
knowledge accumulated through the ages, that has enabled human

to exploit the properties of matter to highly complex endk,
uncertainty on this simple yet vital issue remains.

oo

Sometimes one encounters the speculative assumption- that the
capacity of the human intellect is unlimited but, in the case at hand
the kind of knowledge required for certainty lies beyond the abilify
of mankind to discover. It is a kind of knowledge that can only He
provided by the same Authority which creates life in the first
instance. Without this knowledge the whole of creation would He
meaningless, a huge mechanical structure with no purpose,
contradicting the perfection in nature which science can only
confirm.

Muslims believe that Islam provides that knowledge which js
beyond the human capacity to discover, in order and in sum. [t
furnishes us with concepts and facts in the realms of morality an
ethics, and in the physical world too, which cannot be negated b
any standard of scientific logic or scientific discovery. It is

knowledge based upon a voluntary belief in an absolute and
transcendent truth, namely that ‘There is no God but Allah and thdt
Muhammad is his final Prophet and Messenger’. This significant
single truth and the message that was carried with it was reveale

letter by letter, word by word, and verse by verse by Allah, the onl
God, in the Arabic language to the Prophet Muhammad sal’ Allah
alaihi wassalam (s.a.w.), and was collected in the Qur’an nearl
fourteen hundred years ago. It has been protected from all forms d
distortion since and is available now, exactly as it was revealed, fo
anyone who wishes to read it.
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and IMF austerity packages are uncomfortably reminiscent of the
remedies of the quacks: extreme in their side effects and of
ambiguous benefit. Sometimes, there appears the assertion that
things would be worse under any other economic regime. Of
course, the assertion is untestable because one can never relive the
past to know the difference. Meanwhile, as consensus economics
extends its grasp, societies are increasingly coming to accept
pollution, the business cycle, inflation and gross inequalities in
wealth as the unavoidable facts of economic life.

The focus of this work is upon interest and its impact on humanity.
It is an impact that reaches beyond the debtor-creditor relationship
and one which cannot be expressed in terms of monetary units
alone. In the pages that follow I shall argue that our world has
become heholden ta interest, enslayed by those who profit from it,
and misled by those who justify it. My work shall not add to the
existing stockpile of facts on the topic of interest; that stockpile
already requires more than a lifetime to read. What is so badly
needed now is not more fact, but more understanding of the facts
that we already know.

One problem that confronts the modern economist is the sheer
complexity of the system that he seeks to describe.. This
complexity makes any attempt to model the system extremely
difficult, and without some kind of model no scientific attempt at
forecasting can be undertaken. In building an economic model, the
econometrician must identify the precise starting values of every
variable in the economic process and describe the exact nature of
those processes and their inter-relationships. Meteorologists know
how complex a task this is. Yet where the meteorologist works with
precise and measurable physical laws, economists deal in

uncertainty _and_ unquantifiable propositions, and  where

meteorologists hesitate to predict weather patterns more than one
week ahead, the bold economist may stretch his own horizons over
several years. Though economic forecasts over short time

viii

periods are sometimes broadly accurate, over longer periods they
are usually inaccurate.

The chaotic system is simply too complex for the economist to
understand let alone to model on a computer. It would be quite 4n

achievement if forecasters could reliably predict the direction of
change, never mind its amount. Whilst physicists, doctors and
chemists can predict the events of their own domain with some
success, there are no economists whose modelling efforts are hs
reliahle! T do not wish to belittle ooozosamMmmﬂmmmwwmfmwﬁmﬂwﬂmmk
extremely able. I shall simply wish them good luck in thdir
endeavours and proceed in my own direction.

Though some may think poorly of discussions in which religion
‘interferes’ with science, I have decided not to turn away from this
particular challenge here. Therefore, whilst the first four chaptets
of this work adopt a conventional ‘positive’ approach to economics,
the final three chapters are devoted to a ‘normative’ discussion
from the perspective of Islam. It is a basic principle in Islam that
where the foundations of our economic and social life are just, so
too will be the results of their interaction. Of course, we may not be
content with those results but, according to this philosophy, thgy
will at least be better than the alternatives. Where they are given
my recommendations for economic change assume likewise.

?

To my mind, the economics embodied in the religion of Islam
probably constitutes the last remaining serious challenge to frge
market capitalism. However, because the Muslim world is not yet
in a position to lecture the West on how to attain economic success
I hope that I strike a sufficiently modest note in offering niy
insights.

Tarek El Diwany
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The first law of thermodynamics states that the total energy of a
thermodynamic system remains constant although it may be
transformed from one form to another. Here is the principle of the
conservation of energy. The second law of thermodynamics states
that heat can never spontaneously pass from a body at a lower
temperature to one at a higher temperature. Taken together, these
two (of the three) laws of thermodynamics say that as time passes a
closed system incurs a constant total of energy, but that the
distribution of this energy becomes more even. Here is the entropy
process in a nutshell.

A simple example has a metallic container at room temperature into
which a block of metal at 100 degrees Celsius is placed. If
insulated from the outside environment, it will be found upon later
examination that the average temperature of the container and its
content remains at the initial level but that the difference in
temperature between the two components has narrowed. Ultimately,
any difference in temperature will disappear entirely. Where once
the block was hot enough to boil water, it is now no longer able to
do so. The ability to perform work has therefore diminished even
though the total amount of energy in the system has not. This loss
of ability to perform work is a key feature of the entropy process.

Within the constraints imposed by the laws of thermodynamics,
there is great freedom as to the path followed by an entropic
process. Although entropy is increasing, it may do so in a variety of
ways. The entropic process is thus said to be indeterminate. The

. ultimate fact though is that entropy must increase from one time
period to the next. It is an irrevocable and qualitative process that
represents decay.

To say that increases irrevocably is not however the

same as saying that the effects of the entropy process cannot be
Allle 4% Saying that the effe : t be_

reversed. An open physical system may in fact experience
decreasing entropy over a given time period. For example, the

plant, an open physical system, consumes energy and nutrients
from the external physical system that is the environment. In this

manner the plant creates a highly ordered structure called fruit

w.:amﬁq, the vaw. men consume energy and materials in
maintaining the building. However, precisely because of thd
consumption of external matter and energy in these processes
entropy in that external physical system will increase. The entropy
law tells us that, external and internal Systems combined, the nef
amount of entropy must continue to increase. In this way the
entropy law remains valid.

Though entropy is always increasing, its rate of increase varies
from one system to the next. Fruit and vegetables on a market stall
display a higher rate of increase in entropy than for example
buildings, which in turn display a higher rate of increase in entropy
than minerals in the Earth’s crust. The fruit decays within a few
days once picked, the buildings decay within a matter of years if
unattended and minerals in the Earth’s crust remain for millennia
with little sign of deterioration.

It was Schrodinger who first proposed that 1i aring structures
maintain  themselves by consuming low entropy from
the environment and transforming it-inte-highér_entropy. Given
that average entropy in a physical system is always increasing
at a natural rate, it must be true that man’s activity in establishing
lower degrees of entropy in some components of his physical
environment inevitably accelerates the increase of entropy in other|
components. The Guardian leader page from 25 March 1995
comments :

Global warming is, above all, an index of the rate at which the world
squanders its resources and of the resulting disturbance to natural
ecological balances maintained for millions of years. No one can
seriously deny that energy is now being consumed on a scale never
achieved by humanity before. The only question - and it is the critical
one - is whether it can be stopped and how.
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structures that we commonly refer to as-wealth, structures that may
be stored until increasing entropy devalues them. (In contrast, the
benefit derived from stored wealth cannot itself be stored. Thus,
whilst warm water can be stored in a tank, the pleasure of a warm
shower cannot be stored, except perhaps in ones memory).

Many forms of wealth may be synthesised by mankind from the
low entropy resources available to him. But Georgescu-Roegen
argues that there is often a most unwelcome cost attached to the
consumption of these resources. To put it bluntly, low entropy
resources are transformed through man’s economic activity into
high entropy waste plus the enjoyment of life. By extending this line
of reasoning, the true nature of the environmental choice facing
modern man can be uncovered.

Consider for one moment the impact of sunlight upon the Earth as
being similar to the input of energy into a physical system as
discussed earlier. On a simple level, it is the free energy of the Sun
that must in some form or other be consumed in order to allow the
enjoyment of life to proceed. For example, it is the sunlight of past
millennia that allows man to increase his enjoyment of life through
the burning of coal. It is the sunlight of the present that allows him
to grow crops and experience the seasons. If society aims for higher
levels of enjoyment, it may do so by consuming greater amounts of
past sunlight, or by catching present sunlight in a more efficient
way. Whichever approach is adopted, entropy will continue to
increase, but the effects of that increased entropy are to be seen in
different places. Few on Earth care for the higher entropy
that results in the Sun as it converts hydrogen into helium. Far
more of us care for global warming as coal is burnt to fire our
power stations. Here then is the environmental choice that faces us.
It is a choice that @:m\.mw sustainable ~development against
unsustainable mo<&om5gw\ renewable resource -against non-
renewable resource. ;

{%&amm%n& 6 encourage industry to account adequately for the costs
" of the en ntal damage that it causes. (Economists use the

Much effort has been devoted in recent times to finding some kind
of free market solution that allows economic activity to continue

with due regard for the environment. For example, tradable
pollution permits have been issued in the United States. Th

word (externalities’ Jo describe the adverse side effects of an

economic at is driven by profitability only). In essence
the .w.nombm a permit is supposed to reflect the cost of the .@o:c:.obw
that it allows the buyer to cause. It is however something ot a
problem to know how much should be charged for such a permit.

How does one put a price on fresh air or a beautiful view?

A debate as to why some essential forms of wealth are free in
monetary terms can easily enter into this kind of discussion but for
our purpose let us note only that there is some kind of discrepancy
between ‘use value’ and ‘price’. The value enjoyed by one who
‘uses’ a beautiful view is often very great, but its price'is often
zero. The difference between the price of two similar houses, one
with a beautiful view and one with no view, might give an
economist some idea of the amount of money that individuals are
prepared to pay for beautiful views in general. Yet this type of
analysis is highly subjective and therefore rather inconsistent.
Hence it has been argued that a market with competing buyers and

sellers_is the only proper means of pricing the permits that allow

olluters to pollute. S
’ P v.,t; %&% ty Pane Cyampab? )
. [ .
As mankind’s plunder of natural resources continues, and as this

plunder increasingly threatens his existence, the proper means of
valuing externalities may become a topic for public debate. In
having this debate, society at large would recognise that
some forms of wealth have not always had a price, and have not

therefore been accounted for in our conventional measures of
wealth.
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If the stipulations of a compound interest money loan applied to a
loan of physical capital, then physical capital would remain
undegraded throughout the life of a loan whilst at the same time
generating new wealth. This new wealth in turn would not
depreciate and would itself be expected to yield further wealth in
the familiar compound process. Such a state of affairs would be
wonderful were it attainable but, due to the entropy principle, it
isn’t. Perpetual wealth creation from a single stock of
non-depreciating capital will remain impossible so long as the laws
of thermodynamics hold true.  *{ 1

———

Of the many types of interest convention applied in modern finance,
a distinction is often made between ‘simple interest’ and ‘compound
interest’. The former convention applies to the charging of interest
on the principal of a loan only. The latter involves a charging of
interest on both principal and interest, a process that requires
interest amounts payable to be ‘compounded’ into the principal at
stated intervals.

To see compound interest at work, let us follow the example of
Soddy and imagine that a man living in the year 20 AD makes a

loan of one hundred loaves of bread to a borrower. Our lender

trusts that the borrower (or his successors) will honour the
repayment terms, which are 5% interest compounded once per year.
The total amount due for repayment after one year, the year 21 AD,
would be the original loan amount of one hundred loaves plus
five loaves of interest. If the loan is not at this stage repaid, then
the interest charge of five loaves will be compounded into the
original principal of one hundred loaves, to give a new principal
amount of one hundred and five loaves. Interest will then be
charged on this new principal amount at the rate of 5% during the
following year. By the year 22 AD the total amount due for

repayment will then be one hundred and ten and one-quarter loaves
of bread.

10

In contrast, the amount of the loan outstanding at the end of the
second year under simple interest would be only one hundred and

ten loaves of bread since the first year’s interest of five loa
would not itself earn interest during the second year. In ot

words, no compounding would have occurred under the sim
interest convention.

The formulae on which these simple and compound inteq
calculations are based take the form shown below.

m
1

P(1+r.t)
100 (1+.05.2)
110

REPAYMENT AMOUNT UNDER SIMPLE INTEREST

F =P (1+r)
100 (1 + .05 )
=110.25

REPAYMENT AMOUNT UNDER COMPOUND INTEREST

Where, for both simple and compound formulae;

F = repayment amount
_u ntocszomsma
ﬁ
ﬁ

= interest rate as a fraction, per period
= number of periods of loan

11

ves
her
ple

est




€l

*INOO0 ASTMIYIO 10U PINOM J8Y)
Adomnus ur ssearout ue s1ojyns yrreg oYy ‘yuewdinbs urrey o ramod
01 [I0 s ey 9y) Sursn ur jng ‘JoU IO JYSI SI SN oM ISYIOYM
‘osearout Adonue $I1 pue ‘SUIYS O} INUNUOD [[IA UNG Y], "Iy o8
$)500 Adomus UI0G-Yirey 9SO YOTYM T ‘PasTnn o ISt Wy3runs
snoraard jo syoors ‘puey IogI0 a1 uQ ‘moy are sisoo Adorue
QUIOG-UIIeH 9S8O YoM Ul ‘JySruns Jo smopy Aq patomod seoInoser
d[qemauar osoy) jo uondwinsuoo £q pepraoid oq Aewr ASsuo
‘Puey QU0 Y} UQ “IM330 K0TS UTSISEITOUT” SIoYM 0} saje[RI

uonsanb [edMH ouo ‘rorIes JB on.E Sy /somein oyl Aym ng

B N ) ~ 2q

NJ Apwt YUSUIUOXIAUS S, 3] 303 0F 1500 3Y) JGSTY oy ‘o1el TEIBIUT oy
¥ 1048y 9y rD.Om 9q 01 STy} sesned jey) pealq o1ow Juronpoid £q
sjuowiAedeT_ueo pomnbar oy oyew 03 jdwene s Jomolioq Ay
ST )] "9SeaIOUI 0) Spudy os[e AdOIUS ‘SoSEAIOUT Sjed JSQIoIUl oyl
Se 18Ul ABS 9I0J0IOU) UBO QA\ "SOSTIIOUT OS[e Juswkedal oy oyew
01 paxnbal st jery PEIIG JO JUNOWE oY) ‘SOSTIIOUT DTeT JSIISIUT

Y} sk Jeyl MO oM ‘pealIq Jo ueo] Ay jo d[duwexe oy Furnunuo)

‘e[ Adonus 9) 0) NP SISBAIOAP I9PIO JO JUNOUIE
18303 8} “ION ‘9[119F §59] A[WYSI[S PUE[ oY) PUE TNO TIOM FAI002q [[IM
JrowIdmba TWiky oy, ‘peaiq Jo uononpoid oY) 0] PaInNgLIuOd JARY
ey seImjoni)s asoy) ur Ap3aed J[Osi1 s)SQJIUBMI JOPIOSIP JO 99139p
I91ea13 oy ‘orduwrexe sty u weisAs [edrsAyd oy Jo 11ed 19730 owIOS
ur Adonus ur 9sBIIOUI UB JO JS00 9} Je PaAdIyoOR 9q ATuo ued Adonjus
Ul 9sBaI09p SIY L, ‘PBAIQ JO ULIOJ 9] UI SI[NSaI JopIo I918ald ‘Iouurll
1091100 9y} Ur pauUIqUIOd 91k JI0fe uewiny pue jySquns ‘pess
‘I0STNI0J ‘UIEI USYA\ JT OPISINO WOL} AS10U8 10 Ioyjew Sumndur

£q wolshs jeyy ur “ss9001d—AdOTIOS BT ISIOASI ISnul oy ‘UI9)SAS

[eo1sAyd € ur Jop1o 1918218 YSIGE)Se O} ST UBUI JT JBT]) USAS SABY OAL

"9q Ueod

IOIJUOS ST} SNOISSUBD MOY S9S MOU SN Jo] 'J,UOp ISIUL JB

Semman e e

SU®O[ ‘sj0J pealq ‘priom [earsfyd ouyi Jo sapeaI oY) WM SIIHOD

sAofdus J1 18y} SOUISTIEW ay) oSNEoaq SISLIe YOomym U0 ST )1 pue
‘o[duwrexa 9A0Qe ) UI YIOM T8 9q O} SUI0S uouswouayd aSuens v

R HIBIA 1ad 1s1e3ul 9 G 7 JUS{Ua]
310U 8 PABIeYY I3PUS TRUIBHO oy rto3TqTeRodinT 9q s joey
ur pos-justmAedsy oy 103 Kep od pesiq JO S9ARO[ UOT[IUI [u9)
paIols A[mysseoons pue paonpoid QABY 0 3I9M [}IeH UO PIAI 9JuIs
seq oym uosiad A19A9 J1 uoAe ‘J1'J99UI "0} S[qR[TeAY PEdIq JUSTOT NS
3 70U p[noM 91943 18y SI ‘2q Aewr 31 ySnoyy wnpmsqe pe ononpal
‘Junowre juewileder smp jo ozis oy SwipreSor 108] o[qesIeyIol
PUQ 'PYAIq JO SOABO[ UOMIIG UOI[Iq UOT[Iq UOIq PUESODY)
PAIpUNY USASS  JO $S30X2 UL SI ‘BIBP SAOQE U} I0J .,.,(SO" 4 1)
001 £q uoaIs ‘yuswkeder 105 onp mou pue Surpuelsino ueoy pyy
JO Junowre [e101 Y qV $661 I1eek oy Ag ‘sporred Suoy Ajeuromxe
1940 11 Supuerxe jo jmsar Suisnwe Iogel oy £q pastidims
8q jou [m sse00d jsarsjur punodwiods oyl ym Iermmuey os L

STOITF°U1 10 mOoU )01F °Y) ,ﬁw.ﬁo.ﬁo ST [J-USed yomym 1333

———— H
A[remoe 3,use0p 31 O "I9YIO0 A JO INO SMO[FUSEI YT JO QU0 IaUfjIo
LT

UT PIATIORX 9q O3 ST GZ'OT1F J1 ueo] sy} Aeder pue ‘sieak om)
Teaf 10d 1S2101UT 96 18 QT F M01I0q P[NOD [ENPIAIPUL ) ‘A[IE[IYTS
oum  s1eek om) ur ¢z'011F Suronpord ‘ysereur jueo Jod Shig
18 JU9[ 9q PINOD MOU PIAISISI ()()[F 9SNBIAQ SISLIE QOUSISIJIPUL S ],

oum S18ak 0M1 UI G701 3 10 MOU () F SWAIBIAI 0] JUQIJJUT
99 pnom Tenpralpur oyl ‘sases yioq uy -1eek 1od jues 1od ATy
oIe S3Jel 1S3I9)UT JT UreSe ‘G713 JO JUNOWE Jey) uo anfeA auningy
e nd pmom mou (Q[F PeILo S OyMm TenpIAIpUl UB ‘OSIMAN[]
‘0013 ATuo Jo junowre jey; uo onfea juesaid & jnd pInom swr  siepk
OM] UL PIAIOSI 9q 0} GT'OTTF PIISJJO ST OYMm [BNPIAIPUT UR ‘Iepk
Iod us0 10d Ay oIe SOjRI ISAIOUT JT ‘0USH ‘d JO .enfeA oIy,
94}  puB ‘J JUnoure Y} Jo an[ea jussaid, oy aq 03 Pres usyo S1 g




This argument is not as abstract as it might at first sight seem. In
terms of foreign borrowings outstanding, Brazil, Mexico and
Indonesia comprise the most indebted nations in the world. They
are also three of the world’s top four deforesters. On current trends
the Brazilian rain forest, source of 40% of our planet’s oxygen, will
almost disappear within two lifetimes. For the poor and the
starving, survival comes before preservation of the rainforest. The
conversion of hardwood to ash, to disorder, enables survival for
some. Its conversion to timber for export enables survival for
others. In the meantime, the Brazilian rainforest suffers to the cost

of all of us.

Country 1981 to 1990 1992 foreign debt 1992 debt
average sq. kms.  outstanding as a repayment as a
of deforestation percentage of percentage of
per annum GDP export value
Brazil 36,710 , 31.3 : 24.4
Indonesia 12,120 67.4 32.1
Zaire 7,320 111.5 34.8
Mexico 6,780 35.2 44 .4
Bolivia 6,250 83.6 39.1
Venezuela 5,990 62.5 19.5
Thailand . 5,150 36.3 13.1
Sudan 4,820 220.7 n/a
Tanzania 4,380 268.4 325

n/a : ranking not available

DEFORESTATION AND FOREIGN DEBT
(source: The Economist)
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_explicitly to the payment of interest on international debt. TIs i

The above table may portray coincidence only, but the work of
increasing numbers of academics stands in evidence of the conflict
between interest and entropy described so far. Colin Price reminds
us of Miller’s work in Debt and the Environment : Converging
Crises (1991) where the depletion of natural resources is linked

—

really possible that such phenomena are in any way related to 4
contradiction between the financial and physical systems, between a
requirement to pay off foreign creditors and the reality of an
impoverished economy? Or is deforestation merely one expression
of economic development? In order to answer such questions
satisfactorily we must now attempt to quantify the impact of
interest upon economic activity.

Discounting

The simple scenario described below is based on an idea by
Michael Lipton at the University of Sussex (1992). Imagine
farmer who wishes to buy_a plot of land and farm it. His purchas¢
and operating costs are to be financed entirely on borrowed funds;
The land is capable of supporting a highly intensive technique¢
which is forecast to produce £150 per year of net profit for fifteen
years, and which results E@ﬁb@ﬁa@ﬂ@. An alternative
production technique produces only £100 per year of net profit, but
allows the land to-regenerate and maintain its productive potential
indefinitely.

Discounted cash-flow analysis allows the modern farmer t
compare the two cash-flows and select E@H Eoﬁwwc,_\m,‘ “Fo
each interest rate, the present value of each set of cash-flows i
calculated according to the formulae described earlier in thi
chapter. It is the farming approach that provides the highest tota
present value of those cash-flows that is then recommended. Th

tables displayed on the* following pages ‘show the relevant

|” 2 B S

— 77

w

15




LT

(PoLIIaSaP S| PUB] YOIUM S8

sieah ussyyy 104 wnuue Jad MO[}-Used 0G| 3 SPIBIA)
poyley Buiwrey pieiA ybiH

10}

SISATVNY MOT4-HSVYO d3LNNODSIA

5L 0pL 958" 52" sfejo
(BLovL'L 289561 0s2'2 Sl
0 o] O}

0 0 =3 O spouad

o ii . pue
N
?%% ¥ oSt Sh
) Sh'elL
%.mm mn.mr}% 0S5+ iw
Yy'ey ¥9'6L oSt MY
6L°LY LG'E8 oSt o
99°2S 69°/8 oSt on
2¢8'LS L0°¢6 oS}t ’
L9'€9 89'96 0S1t o
96°69 2s'iot oSt i
96'9L 6597901 (078 o
99'v8 €6 LEL 0S5}t 5
gl'e6 cS'LLL oSt o
Sy'eolL ovr'ect 0S}
69°CLL L6621 0S1L €l
96'€C1 G09¢! 0st 4!
9e'9E!L g8evlL oSt H
aleJ JuNoJsIp 8led JUnoosIp
%01 1e Jeak Jad %G 1e JeaA Jad IeaA sed
Ijoud jo enjen jussald  1joid Jo enjea Juesald old IeaA

91

1SB} d1dyy Je a.30eds uno s 1s8Ia1ul Jo syed By “uone|dep pue ‘luesp
‘sulwey Buipusdu) 0 pauiem oiy 1e Siuedioiieq o/ °g| payow:
foyr ‘ggs| Aq ‘suoneu Buidojeasp [I0-Uou ui syuswulsnoh Aq ‘Buipus)
lau Buipnijou; ‘Buipueds 10 %9°G pesudwoo - PeCIqe se |jem se auioy je
- SjuswAed jsalsyul ‘2L61 U] "0s op o) Aunge ney; paulelp sejel 1p.e)ul
Buisit ‘uonensesuon 10} s8lpIsqns 10 s82inosal apinoid o} pejue
Siuswuienob ppom pajyy soy - suibiew Jepim usne paoey - eAus
EIpU| Ul sessauisng uequn pue SI8ploy|lews - s1emo.uioq Jeuly ‘swniws.d
Buluspm Ajpesrs Aed 0} pey Asy) juBBW SjueWWIBACH Buimolioq fuew
40 ssauyLiom-}IpaIo Bulpump sy ‘see S0Z6T 31| 8y} | sojel 8|qelen
O} paxy woly sueo| puop paiy L 48y Jo jsow paysnd syueq ul 1SO M
'SeLunoo Buidojensp oy peiyduwe Ussq aAeY_sajel jsalelu [eas-uj sesi
gmﬂm_.‘moocwzcﬂm\c\&m/fzddgw_l@ Pue ‘mou ssoinosal [einjeq ,
O} - sjuswiuenob pue sesssuisnq 'SOllIWe) 0} - seAnuLOUl By} pes |
8ABY ‘e0Uls tense paure)sns '6/-L161 Ul selel Jsaeul Buisu Alreopeluesg
* 18y} seng1e ugydry

"91q131Sou
sowre st onfeA juesard o) uonnNQLIUOD SIT 0UIS ‘90UBAJRI PN
JO ST J0U IO paNmIesap ST ow jetp) je pue] oy Bﬁoé@@ 2ok
#1°9oMpoId ueo puer 2y Hmﬁﬁ,.,udwfoqmodgﬁtmma, SISATeUR MO[J-{[S83
PRIUMOISIP UO sarfar oym Isk[eue oy Jey} Uay} I9puom ONJYIeaA 1od
%OT ST 21el 3sa109ut oyy J1 68°0F Arewnxordde Jo onjeA jussard ®
Sey AP T8k ur poures ryoxd jou JO 0013 "0I9Z pIemo) sieak aiping
ur ndino s puer oy Jo onfeA jussard oyy seonper Aparssardord
ss3001d Sununossip oy YoM Ut Aem IeIIuey oy o3 onp APInue

ST J[MS1 S1eUniIoyun SW Y, *S3SESIOUT JIET JSOISTal Yy ST Saseapoul

‘uoneoyTIasep sy pue ‘Sururey oAU preso aAnugour
S Woys ur -uondo Aysusyur ysiy o3 UL SopIsar (16°0111F)
onfeA juesard jseySny oy 9401 1B sorer Qs 3s|ym ‘goroadde
Sururrey Ayrsuojur mor oy UL SIPISAT (000°7F) =nrea juesexd jsoySiy
SW %S 1B YR ISOIOIUT YIIm Jeyy Ares A0S SUOTIBINOTED ISy,

"UC OS pue ‘Qm}
Teaf syuasardor 73, ‘ouo 1eak sjuasardor |13, oroym suone[nofeo




Year Profit Present value of profit ~ Present value of profit
per year per year at 5% per year at 10%
discount rate discount rate
t1 100 95.24 90.90
12 100 90.70 82.64
t3 100 86.38 75.13
t4 100 82.27 68.30
t5 100 78.35 62.09
t6 100 74.62 56.45
t7 100 71.06 51.31
18 100 67.68 46.65
t9 100 64.46 42.40
t10 100 61.39 38.55
t11 100 58.46 35.04
112 100 55.68 31.86
t13 100 53.03 28.96
t14 100 50.50 26.33
t15 100 48.10 23.94
and 100 amounts decreasing amounts decreasing
periods towards zero towards zero
to teo o
Column T
Totals oo 2,000 1,000
e

DISCOUNTED CASH-FLOW ANALYSIS

for
Low Yield Farming Method

(yields £100 cash-flow per annum indefinitely)
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Despite the recommendation of the previous analysis, one might be
excused for believing that the bankrupting of land for the sake of |
increased short term returns does not make intuitive sense. An
immortal goose that lays one golden egg per week shauld not have
its immortality traded in for the sake of two golden eggs per week

in the meantime. It appears however that some natural assets can
be_sacrificed at the behest of discounted cash-flow analysis.
Whether such sacrifice takes the form of desertification, the

oxmboaow\% a species or the immensely long-lived pollution of a

nuclear power plant, the principle remains the same. Compound
interest values the distant consequences of current actions at next to

nothing. The problems come home to roost for a future generation
that has no say in their creation.

In Time Discounting and Value (1994), Colin Price insists that the
type of ‘uniform negative exponential’ discounting practised above
is almost always_incorrect as a valuation technique in_a physical
world which provides a wealth of non-exponential functions:- -

We are prepared to go along with discounting, because abandoning it
would give our own interests less importance than we would like; it

threaten omfortable and too uncompromising a departure from
our present shameful indifference to the distant future.

Yet, even where the distant future is not concerned, discounting can
still display its encouragement for questionable consumption
patterns in the present. As an example, let us use discounting in a
second analysis. Here we aim to help an individual value two.
different holiday plans, between which he must choose. The first
involves mmw..._ﬁm %1 the first ten years and the
enjoyment of one holiday per year every year thereafter for twenty

years. The second involves taking oﬁ&og%%ﬁé%&mo#%
the first ten years and no holidays thereafter. The individual knows
that each holiday currently costs_one thousand pounds, and he

assumes that prices will remain the same throughout the period in
real terms.
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increasing emissions of ‘greenhouse gases’, the proposition is that
greater amounts of reflected outward bound radiation will be
trapped within the Earth’s atmosphere than is presently the case,
causing ‘a general warming of the Earth. Furthermore, the
occurrence of warming is substantially lagged from initial
causation, a process that takes a number of decades to complete,

Pl Al
Annual output of greenhouse gases in 1990 stood at approximately

six gigatonnes (billion tonnes) of ‘carbon dioxide equivalent’, so
called because this figure also accounts for the effects of non-
carbon dioxide emissions. The current atmospheric stock of carbon
comprises 0.353% of atmospheric weight, having increased from
0.285% in pre-industrial times. On current trends, the atmospheric
carbon equivalent will double over pre-industrial levels by-the year
2025.

The central official estimate of the Intergovernmental Panel on
Climate Change (IPCC) is that a doubling of carbon equivalent
levels will cause a rise in average global temperature of two and a
half degrees Celsius over pre-industrial levels by 2025. However,
due to thermal lags, the process of global warming will not stop
there. In fact, the current commitment to increases in global
average temperature arising from additions to carbon equivalents
already present in the atmosphere is centrally estimated at almost
six degrees Celsius by 2100 and ten degrees Celsius by 2275.

One aspect of the global warming debate concerns itself with the
advisability of taking pre-emptive action in order to prevent the
phenomenon from occurring in the first place. In other words, is it
worth spending money today, on clean air technology for example,
In Gfder to Lmit the output of greenhouse gases and hence combat
global warming? In order to answer this kind of question, a
discounting analysis could be carried out in which the estimated
costs of global warming in years to come are present-valued and
compared to the amount of current. investment  aimed

22

at eliminating them. In fact, j i
. , Just such an exercis
undertaken. © has by

The International Institute for Economics believes that
aggressive attempt to avoid the occurrence of global warmj
would cost approximately 2.5% of world GDP per year into f

e

ten

foreseeable future. But their research shows that, if a discount rate
of 3% per year or more is used in a cost-benefit analysis stretching

over the period to 2275 then, unless global warming is very severe,

it is simply not wort

othering to take any action to prevent it.

H.Wo Institute’s researchers recognise the difficulties inherent
discounting over the lopg term. Eventually, they settle upon 1.5

in
%

per year as an_‘appropriate’ discount rate for use in their central
case estimates. Unsurprisingly, with a lower discount rate, it npw
becomes worth taking pre-emptive action in order to avoid glopal

warming in many of the scenarios that they analyse. The level
the discount rate.is therefore crucial in determining the results

the Institute’s mwm_wmﬂm. So how is it arrived at?

e e i

of
of

Some academics argue that a market interest rate is an unsuitaple

choice for use as a discount rate, particularly where very long term

analysis is undertaken. The derivation of the ‘social rate of time

preference’ (SRTP) provides an example of the fortuous theoretie
route that can be followed in finding an alternative discount rate.

al

The SRTP is a rate which, in a ‘steady state economy’, describes
the extra amount of future consumption that could be achieved |by

— - T J

foregoing a given amount of consumption foday and investing that
foregone amount instead. In other words the SRTP is related to the

‘marginal productivity of capital’ in this steady state economy.

In a ‘steady state economy’, each generation would allow |its
successors the opportunity to enjoy an unchanged standard |of

23
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generations to enjoy. For those who base their financing decisions
on discounting, it simply isn’t worth creating value for the long
term future.

Justifications for Interest
It is surely a part of every decent philosophy that man should do his
best to maintain the Earth for succeeding generations. But since our
valuation of the rights of future generations is tied so very closely
to the practice of discounting, and thus in practical terms to the
institution of interest, no discussion on a society’s duty to its
. offspring can be isolated from an examination of its position on
interest.

The questioning of interest on theoretical grounds is not a recent
development. Plato regarded it as a means whereby the rich could
exploit the poor, and Aristotle believed that money was to be ‘used
in exchange and not to increase at interest’. In the End of
Economics (1991), ‘Umar Vadillo tells us that among the Romans,
Seneca and Cicero argued vehemently against usury; and among
the early Christians, Nysennas, Augustinus and Acquinas were
similarly opposed.

Prohibitions on usury appear in the Torah and the Bible. However,
many Jews later interpreted the prohibition on usury as applying
only to loans made between Jew and Jew, not between Jew and
Gentile.

If you advance money to any poor man amongst my people, you are not
to act like a money lender; you must not exact interest from him.
Revised English Bible, Exodus 22:25

You are not to exact interest on anything you lend to a fellow
countryman, whether money or food or anything else on which interest
can be charged.

Revised English Bible Deuteronomy 23 : 19-20

26

At Em Council of Nicea in 325 AD, despite compromising on man
of its key principles under pressure from King Constantine ,5%
Church’s representatives refused to waver on the topic of cm:J\m
Usury among the clergy was banned. Over the centuries :Hmm

followed, there developed an increasingly bitter struggle between
the Church and the merchants of Europe on the subject of usury.

A <mzoﬁ.% of legal devices were invented to circumvent the Chutch
ban on interest. Chown describes one of the later inventions, the

contractus trinius. The investor would simultaneously enter into
three contracts with an entrepreneur; to invest money as a sleeping
partner; to insure himself against any loss; and to sell any profits
over and above a given level back to the entrepreneur in return far a
fixed amount of money per year.

All three [contracts], taken separately, isi
8], y, bypass the usu
the overall effect is simply a loan for interest. v provisions, jout

hown: A History of Mone 94) >

.ﬁ\&g confronted with the seemingly unstoppable spread | of
Eﬁﬁomﬂ-vmmoa practices in the world of business, the Church

o<oEc.w.=<. compromised on -principle and withdrew _its outright
opposition. In Gﬁ., English law allowed the charging of interest/up
to-a-maximum defined rate, although any amount in excess of this

I e
émm. regarded as being usurious. Soon, the pro-interest lobby began
to find its intellectual champions in the unlikeliest of places:
The Christian reformers, both Luther and Zwingli, condemned usury, [but
the reformer Jean Calvin was the first to raise his voice in favour of
mmcéw one century later his disciple Claude Saumairc, in his bpok
Concerning Usury” (1638) argued that the taking of interest was
necessary to achieve salvation.

‘Umar Vadillo : The End of Economics (1991)

Scholars of Islam have always condemned interest.
O you who believe, fear God and give up what remains of your claimg of

usury if you are truly believers. If you do not, then take i
from God and His apostle. ; notice of yar

Qur'an2:278 '
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It is a well established investment principle to discriminate between In contrast, modern financial theory holds that the risk-free rate

f
; i i -of return that an investor derives from investing in
i f lower risk at a lower rate of interest is a rate-of ret . . o
vnwﬁo&oﬂﬁﬂ%%ﬂﬂ%ﬂﬂoﬂ%ﬂ% mﬁwoo?ﬁﬁo repayment, the higher the . a financial asset that is free of risk. An amount of money lent to |a
rest. _ ’ — .
Mﬁwgm demanded in compensation for the risk incurred. It government, and the interest amount charged, is assumed to He
may therefore seem quite sensible for a lender of funds to risk-free because it is in turn assumed that a_government can tax,
distinguish between different levels of risk by charging extra , borrow or Eﬁﬁ?ﬁ:ﬁ amounts of money to repay its debt. These
amount of interest, an ‘interest premium’ in consideration of higher three options are indeed available to a modern government, but one
risk loans. :.Emﬁ not ignore the fact E&.Sm government has no access fo
risk-free rates of when investing the borrowed money. The
However, as Price points out, the incorporation of a fixed interest mvo,\.o mentioned m%aosm are in fact nothing more than mean
premium into any loan implies an unchangin: isk over the . passing on the bill to others when the fact of a non-risk-fr
time horizon under consideration. It is far from clear that this is wg\ao& system eventually reasserts itself. The very existence of |a
A" justified. For instance, over time, a given borrower may become H.ﬂmw.@wo interest rate a.oom however have a pervasive effectu e
40/ established in the marketplace, and therefore less risky. Interest financial economy. Given that government is prepared to pay |a
r\o, / may exist as a compensation for risk, but whether the risk premium given rate of interest and is a risk-free borrower, lenders will
LA Aooli nstant_one, set in advance, is once more : )
d A,&,mewroﬂ%mmu uld be 2 co risk-free rate. With a few_aid related exceptions, the risk-free rate
s ...,/ . (A j .
w\, c@?q%( ebatable becomes the lowest interest rate at which borrowers may obta
\ ind g . .
& . . ; i . It 15 a rafe that, as we shall see, is determined by the
& A discussion of risk cannot be complete without paying at Howm.ﬁ loan Es.aEm It1 | rate , s ¢ ! H
attention to the existence of the ‘risk-fresate of interest’. If it authorities often with little regard to returns available in the rep
some . — —
is clear that an amount of physical weal s-omaﬁ@?,,emom be economy.
intai i cost, it seems clearer still that such wealth can . . o )
Bﬁuﬁmmwow MMWWMQ without some degree of risk. Any number of An alternative, and widely wWchaoa, justification for interest
ver : . . ! . e .
o t to reduce or eradicate the value of physical assets. begins by proposing that the tginal .cEE\ of consumption fs
events can ac i the safest of safe-deposits, fire may aoor.anm, in other words that the next unit of consumption is of less
Cold can be 0 } disease wreck a crop. Though these risks use value to a consumer than the previous one. If one assumes that
destroy & cmms%ba m%pomwwmmw WWoﬁEmm in the ysical world is. risk- . real incomes grow over time, then future consumption should be
ey still exist. [ — . e s .
wﬂm% waam BM the Hwoﬁ that a financier in a barter economy can do is greater than current consumption. And if it is true that M&WWS .w;
i ooo, the risks involved in holding his wealth. He cannot utility is declining, then an extra unit of consumption in the f M__M
Mow%m%omél\!lwﬂm ght therefore be argued that the expected net must be of lower utility than an extra unit of consumption in
T .

rate of return derived from a securely stored physical asset will

gmmé due to E%%Mm@bo:ﬂnﬁgbﬂﬁm%uau
or, maintaining-it. One might term this rate the risk-minimised mmﬂo
of return.

present. Hence, interest arises as a result of the m@;ﬁmmnmg
between present and future utilities.

An immediate response to the marginal utility argument is that
.E%pclboﬁmmo in future periods and therefore thg
marginal utility will not necessarily be lower in ?ER periods.

=
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time when their quality meets some particular requirement. .m,cﬁ
exercising this advantage early denies it in future periods. The liquidity

premium element in rates of return n%mémgmm of
earliness. = )

Irrespective of the level of interest rates, or the justification for their
existence, there remain distinctions between the conventions of the
money lender and the reality of the activity that he seeks to finance.
For instance, revenues realised on a project financed with borrowed
money will usually vary in both amount and timing during the life
of the loan. But if profits are not received on a regular and
predictable basis, how can the borrower have the opportunity to
reinvest those profits in the regular manner assumed by the
compounding process? Even if clockwork reliability to cash-flows
is attainable, in assuming reinvestment of profits at a fixed rate of
return, the financial mathematics assumes that there is no such
thing as diminishing marginal returns on capital employed.
Compound fixed interest simplifies real world processes by
assuming that, throughout the life of a loan, the rate of return on
those real world processes remains unchanged.

Whilst flows of cash can be reinvested, a flow of utility, the

enjoyment of a hot shower for example, cannot be. If at any stage
one wishes to enjoy part or all of the output of a productive
process, that output must be enjoyed as a flow. Compound interest
assumes the full reinvestment of yields and inevitably implies that,
on the physical level, consumption of those yields cannot occur.
This, as Soddy put it, is a process that forever sees bulb issuing in
bulb, never in flower. What precisely is the point of such a process
from the human perspective?

It was suggested earlier that compounding of interest does not
accommodate a physical world in which capacity constraints exist
and that, in order to meet the high real rates of interest
occasionally thrust upon it, enterprise tends to increase the rate of
resource extraction by boosting the productivity of physical capital.
It might be argued that, in the twentieth century, advances
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over time are encouraged. Yes, one might equate the ener

in technology have presented this solution to developed societies pn

a plate, but technological advance may only delay the day Jof

reckoning with mathematical mevitability. However long this delay
proves to be, and it may b y long i

\ ly be a very lorig delay indeed, our earljer
argument foretells the dire consequences that productivity increages
can r.m<m upon the entropic Earth-bound system. Polluted riv. S,
festering rubbish tips and resource-depleted seas may be just the

first instalment of the price that is paid for entering into a race with
compound interest,

The conventional theorists have argued on many occasions that
society’s ability to widen the selection and quality of available
goods for consumption deféats all attempts at reductio ad absurdym
examples with loaves of bread. Bread is not the only item that man
can consume and it is not the only item that he can produce. We
may be unable to produce 7 x 10* loaves of bread with which [to
repay a loan in the year 1995, but we can produce cars, hi-fi’s ahd
spacecraft. How many loaves of bread equal just one of these
products of new technology? Infinite amounts, if one happens to pe
living in the year 22 AD.

Unfortunately, such an argument, being one that highlights ‘prodtct
substitution’ over time, does not address the central issue in the
loaves of bread example. For ‘loaves of bread’ read
‘Physical resource’. It really does not matter whether we are
addressing loaves of bread or spacecraft. The point is that, by
determining production in the physical world according to the
mathematics of interest, progressively greater increases in entropy

moschoa in manufacturing one spacecraft to the energy consumed
n producing a given number of loaves of bread, but we are not
concerned with the use to which energy is put here. The fact is that

as energy consumption increases, Earth-borne entropy also tends fo
Increase.,
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The roots of modern banking in England can be traced back at least
as far as the mid-seventeenth century, in particular to the activities
of the goldsmith. The goldsmith would take deposits from
customers in the form of precious metal coins, predominantly gold
coins, since these constituted state money at that time. These early
banks were little more tha: mmmo-w,wo%_i: ouses that had secure
vaults in which to keep their own valuables and, for a fee, the gold
coins of depositors. Upon taking a deposit, the goldsmith would
issue a ‘bearer receipt’ to the depositor confirming the amount of
the deposit. The depositor, or any individual bearing the receipt,
could then present it to the goldsmith at a later date and claim back
the sum deposited.

As time passed, the goldsmiths realised that their customers
preferred to leave most of their state money on deposit most of the
time. State money in the bank was regarded as being safer from
theft than state money under ones bed and, in aggregate, the small
amount of state money that was withdrawn from a bank by
customers on any one day was generally replenished by fresh
deposits of state money from other customers 'on that same day.

For their part, the goldsmiths’ customers soon found that the
receipts issued to them would be accepted by merchants as payment
for goods and services. The goldsmiths” receipts had become bank
money. Hence, instead of going to withdraw their gold coins from
the goldsmith, depositors would simply pass over the required
amount of bearer receipts to a merchant in payment. The merchant
in turn would be able to claim back the underlying gold coins from
the goldsmith but more usually would choose to use the H@o..wﬁ
itself in payment for his own purchases. In this manner, receipts
would stay in circulation for some time.

It was not too great an inspiration for the goldsmiths to realise
that if their receipts stayed in circulation for long periods of time
then the gold in their vaults would remain largely idle. The most
obvious use for these idle reserves of gold was to lend them to

38

those of good standing who wished to borrow. However, great ¢are
éoEa have to be taken by the goldsmiths not to lend too much of
SQ.H m.oE comn reserves. Sufficient quantities would have tg be
maintained g them in order to meet even abnormally large requ
for 8&25?.53 of receipts. The proportion of coins thus kep
reserve against receipts issued came to be known as the ‘dash
reserve ratio’, and because the net amount of receipts redeemed on
any one day was usually small, only a small cash reserve ratio Was
required for a bank to operate safely under most circumstances.

ests
t in

o
Of course, if it did happen that h mﬁwwamséﬂwm occur

notice, then the bank would have to close its doors. The crisis of
confidence caused by the failure of one bank to meet its redemption
obligations would naturally lead to a crisis of confidence in other
banking institutions. In this manner there occurred numerous ‘bank
runs’, in particular during the early nineteenth century. Otherwiise,
confidence in receipts would continue so long as the public belieyved
that the goldsmith would exchange them for gold whenever |the
bearer requested him to do so. Aware that confidence was the key
to their success, many goldsmiths devoted their efforts| to
persuading the public that the new bhanking institutions were
‘prudent’” and ‘safe’. These soon became catchwords among |the
banking profession.

In time, the subject of how large or small a reserve was required
.mOn safe operation became one of fierce debate. Some argped
in favour of a 100%-reserve on the basis that if bankers had
issued £100 of receipts promising redemption on demand, then they
should keep £100 of gold in the vault to honour this promise shauld
they be required to. Others foresaw the hugely lucrative
possibilities of holding a lower reserve ratio, perhaps as littlg as
20% or 30% as a proportion of receipts issued. They cited [the
tendency of most depositors to leave most of their gold with |the

bankers most of the time as a justification of the safety of their
approach. '
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banker’s loan in the event of failure of the borrower’s business. In
this case, the banker would be able to seize and sell the collateral in
order to reclaim full or part repayment of the loan amount.

These criteria for extending loans naturally biased the lending of
manufactured money towards the rich. After all, the rich were the
ones with the most wealth to offer as collateral. Those without
collateral, the poor, though possessing potentially profitable
business ideas_might not_so.easily attract the required funding.
Thus it was that the government itself, having the right to raise tax
and therefore being the most secure of all borrowers, would become
the prime focus for the lending activities of the bankers.

In 1694, King William III of England was persuaded to invite loan
offers from private individuals as a means of providing funds with
which to wage war against France. Interest at 8% would be paid on
the borrowings, financed through a variety of taxes, predominantly
upon beer and ale. Repayment of the principal amount would also
be made from the revenues thereby generated. On condition of
£1,200,000 being advanced within a certain period of time, the
individuals lending these funds would be granted the right, by Act
of Parliament, to establish a company called The Governor and the
Company of the Bank of England. The new Bank would be allowed
o take deposits of coinage in return for the issue of bearer receipts.

but a short period of time, the Bank would minimise the rj sk of

incurring a loss should the market price of those

unexpectedly fall. : onds

The government increasingly came to fund part of its expenditure
by borrowing money from the Bank of England. Fortunately, the
Bank was in a position to aid the government in its times of need. It
was privileged by an Act of Parliament with the right to
manufacture promissory notes which were increasingly being jused
as money. The Bank was therefore able to meet the government’s
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