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1. Introduction

In November 2013 David Cameron, Prime Minister of the United
Kingdom, announced the launch of a new British Islamic Market Index
and the first ever Islamic bond, or sukuk, issued by a non-Muslim
country. He called London “the biggest centre for Islamic finance outside
the Islamic world”. Cameron went on to add that the U.K.’s ambition is
to boost its reputation among Islamic investors with these forays into
Islamic finance, unprecedented for a non-Muslim country like Britain. “I
want London to stand alongside Dubai and Kuala Lumpur as one of the
great capitals of Islamic finance anywhere in the world”, he told the
audience." While Islamic finance, or more accurately the development
and marketing of financial instruments that comply with Islamic
teachings (sharia compliant), has received much attention in recent years,
there has been much less consideration afforded to the properties of an
Islamic financial system. In this paper, we address one of the overriding
features of any financial system, its stability characteristics.

The Islamic financial system is based on Islamic economics
teachings, where the essential function of the financial sector is to serve
and support the operation of the real sector. There are no interest rate
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based debt instruments and all financial transactions are based on sharing
risk and return (Askari e al., 2012).> Hence, all financial claims are
contingent claims. In such a financial system, deposit-taking institutions
operate on a 100 per cent reserve system (as opposed to the predominant
fractional reserve system); and non-deposit-taking institutions operate on
risk and return sharing and their liabilities are not publically guaranteed
(akin to a mutual fund). Proposals along these lines for the commercial
banking structure are not new. Financial systems in some such form or
other have been practiced throughout recorded history. Recently, such an
approach was recommended in the Chicago plan. The plan was
formulated in a memorandum written in 1933 by a group of renowned
Chicago professors (including Henry Simons, Frank Knight, Aaron
Director, Garfield Cox, Lloyd Mints, Henry Schultz, Paul Douglas and
A.G. Hart) and was forcefully advocated and supported by the noted Yale
University professor Irving Fisher in his book 700% Money. Noting the
fundamental monetary cause underlying the severe financial crises of
1837, 1873, 1907 and 1929-1934, the Chicago plan calls for the
government to enjoy a full monopoly in the issuance of currency and
prohibits banks from creating any money or near money by establishing
100 per cent reserves against checking deposits. Investment banks that
play the role of brokers between savers and borrowers were to undertake
financial intermediation. Hence, the inverted credit pyramid, highly
leveraged financial schemes (e.g. hedge funds) and the monetisation of
credit instruments (e.g. securitisation) are excluded. As stated by Irving
Fisher (1936):
“[t]he essence of the 100% plan is to make money independent of loans;
that is to divorce the process of creating and destroying money from the
business of banking. A purely incidental result would be to make banking
safer and more profitable; but by far the most important result would be the
prevention of great booms and depressions by ending chronic inflations and

deflations which have ever been the great economic curse of mankind and
which have sprung largely from banking.”

2 The absence of debt means the economy is highly efficient and saves considerable
resources that are involved with the cost of issuing, administrating, recovering and
litigating loans (Carroll, 1965).
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According to Fisher, the creation of money depends on the
coincidence of the double will of borrowers to borrow and of banks to
lend. Keynes deplored this double want coincidence as a source of large
swings in the circulating medium.” Why? In times of recession,
borrowers are over indebted and see narrower profit prospects, they
become less willing to borrow; banks are saddled with impaired assets
and are less willing to lend. Jointly, they cause a contraction of money
and, in turn, an aggravation of the downturn in the economic cycle. Irving
Fisher wrote: “I have come to believe that that plan is incomparably the
best proposal ever offered for speedily and permanently solving the
problem of depressions; for it would remove the chief cause of both
booms and depressions.” More recent than the Chicago plan, Laurence
Kotlikoff (2010) has made a proposal along similar lines, terming his
approach ‘Limited Purpose Banking’. Freixas and Rochet (2008) have
observed that the conventional banking sector was recurrently
undermined by crises and that bank runs and bank panics were inherent to
the nature of conventional banking, and more specifically to the nature of
the fractional reserve system. Indeed, bank deposit contracts usually
allow depositors to withdraw the nominal value of their deposits on
demand. As soon as a fraction of these deposits is used for financing
illiquid and risky loans or investments, a liquidity crisis becomes a
possibility.

Given that all financial assets in an Islamic economy are contingent
claims and there are no debt instruments with fixed predetermined rates
of return, Abbas Mirakhor (1993) showed that a fundamental principle
that emerges from theoretical studies of such a system is that the returns
to financial assets are primarily determined by the endogenous rate of
return in the real sector that could replace the monetary interest rate.
Thus the rate of return to capital is the mechanism through which the
demand and supply of loanable funds is equilibrated because the source
of profit in such an economy is the addition to total output, and once

3 The separation of the banking system into 100% depository banking and equity-based
banking does not reduce the profitability of banks, nor does it curtail their short-term
liquidity. It makes banking immune to crises and ties the financial sector to the real sector;
investment is financed by savings and not by fictitious credit.
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labour is paid its distributive share, the residual is divided between the
entrepreneur and the saver. He showed that the rate of return to capital
equilibrates savings and investment, that the differential between the
domestic and foreign rates of return to equity determines the direction of
capital flows, and that under a fixed exchange rate system, adjustments
are channelled through the asset accounts; all without a fixed and
predetermined rate of interest. For the most general case of an open
economy with trade in goods and equity shares, the direction of capital
flows depends on the differential between the domestic and foreign rates
of return to equity shares and, ultimately, on differentials in the marginal
product of capital. The main conclusions are two: equilibrium in the
absence of interest-bearing assets and system stability against debt
shocks. In an Islamic financial system, the rate of return to capital is
neither a purely monetary phenomenon determined in the money market
by the demand and supply of money, as in a Keynesian model, nor is it
purely determined by the real demand for and supply of real savings, as
in the Classical model. Instead, the rate of return to capital is determined
by the rate of return to ownership position (equity) related to marginal
product of capital as well as to the portfolio balance equilibrium.

The Islamic economy model as envisioned in this paper has two
markets: a market for assets that include equity (common stocks) and
financial assets (money and foreign sukuk), and a market for
commodities.* The labour force is assumed to be constant and the labour
market clears at full-employment. As in general equilibrium analysis, the
forces of demand and supply apply freely to clear markets. Equilibrium in
the asset market is studied by examining the portfolio balance conditions.
More precisely, the stocks of physical capital (or the equivalent number
of equity shares) and of nominal money are fixed at a given point in time.
Although individual wealth holders are able to change the composition of
their portfolios, the community as a whole holds the existing stocks of

* A sukuk (a short form or abbreviation of sukuk al-ijara) is an Islamic bond. It is a
negotiable financial instrument issued on the basis of an asset to be leased. Investors
provide funds to a lessor, such as a bank. The lessor acquires an asset and leases it out if it
is not already leased out. The investors become owners of the leased asset in proportion to
their investment. The holders of these bonds are entitled to collect rental payments
directly from the lessee. These instruments can be made tradable on a stock exchange.
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assets. Hence, the rate of return on equity has to adjust until the desired
portfolio composition is equal to the actual composition of assets in the
economy. The condition of equilibrium in commodity markets is similar
to that in the asset market. Aggregate demand for commodities has to be
equal to a fixed real output. More precisely, the rate of return of capital
and the price level have both to adjust in order to clear the commodity
markets. The Islamic economic model establishes short-run equilibrium
prices that clear all markets, where prices are an endogenous rate of
return on equity and endogenous commodity prices. The model describes
the dynamics of the economy and its ability to converge to a steady state
where all prices and quantities are at long-run equilibrium.

The Islamic macroeconomic wealth model is formalised along the
lines of the models in Metzler (1951), Frenkel and Rodriguez (1975),
Dornbusch (1975), Dornbusch and Fischer (1980) and Mirakhor (1993).
In addition to money as a form of wealth, these models imbed the
securities market, mainly common stocks, and directly relate the rate of
return on equity shares to the production sector and to the marginal
product of capital.” Hence, the rate of return is no longer an interest rate
on bonds but a rate of return on common shares that depends on
productivity and thrift (savings) in the economy as well as on portfolio
balance conditions. The market price of shares enters directly into the
wealth equation; it values the capital stock not at its historical cost but at
its market value and thus allows for capital gains and losses. Wealth
models stress the interaction of flow and stock variables and study both
short-run and long-term (steady state) equilibrium. Short-run equilibrium
determines flow variables for given stocks of wealth variables. The
equilibrium flow variables such as savings, investment and balance of

> In conventional finance the rate of return on equities is influenced by abundance of
credit as illustrated by the South Sea Company in 1720, the Great Depression in 1929 and
recent stock market experience (2000-2013). For instance, the marginal product of capital
may be 4% per year; however, the yield on stock may be 25% per year. It is speculation
fuelled by low interest rates and massive credit that weakens the link between equity
returns and marginal product of capital (Holden, 1907). Speculators (e.g. hedge funds,
equity funds, brokers, etc.) reap large gains from cheap money. Inevitably, distorted stock
markets reach a tipping point beyond which they crash, with disastrous consequences.
These elements of instability do not exist in Islamic finance where equity returns cannot
be distorted by credit and interest.
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payments feed into stock of wealth variables such as real capital stock,
money and foreign sukuk, and move the economy to a new short-run
equilibrium. Eventually, the economy reaches a stationary state where
flow variables reach values that no longer affect stock variables. For
instance, savings reach zero and no longer have an impact on wealth, or
the external current account reaches zero and has no effect on the money
stock or foreign sukuk.

In section 2, we formalise a closed Islamic economy model in order
to specify the basic features of an Islamic economy, derive the short-run
general equilibrium rate of return and price level in a simplified
framework, and to study its long-run dynamics. In section 3, the model is
extended to an open economy with a fixed exchange rate that trades in
commodities only and faces a fixed foreign price for its imports. This
feature of the economy is akin to Hume’s classical open economy (1752).
The trade balance is settled along the lines of the Hume mechanism by a
flow of specie. The trade balance directly affects the stock of money, a
trade surplus increases money and a trade deficit reduces it. Since the
economy is open, the general price level becomes akin to the terms of
trade. The aim is twofold: to establish a general equilibrium rate of return
and price level (terms of trade) that clear assets and commodity markets,
and to study the dynamics that lead to a steady state. In section 4, the
model is extended to the trade in commodities and assets. To maintain the
endogenous rate of return on equities, it is assumed that domestic equities
are imperfect substitutes for foreign sukuk; we also assume that
foreigners do not hold domestic securities. Instead, we assume the
existence of sharia compliant sukuk, such as sukuk al-ijara that pay an
income at a fixed annual yield rate, and which are used to settle the
current account balance.® The features of this sukuk (ratings, risk, return,
etc.) are defined by international capital markets. We note that for an
economy that trades in assets, the external current account replaces the
trade balance since there are income flows related to the holding of
assets; furthermore, under a fixed exchange rate, wealth holders do not
hold foreign currency that pays no income when they instead have the

® We could also simply assume that the rate of return on the international equity markets
is constant.
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opportunity to hold an income paying foreign sukuk. As in previous
versions of the model (see Mirakhor, 1993), the aim is not only to
establish a general equilibrium rate of return and price level that clear
assets and commodity markets in both the short run and long run, but
additionally to demonstrate the model’s stability.

2. A wealth model for a closed Islamic economy

We begin with a closed model of an Islamic economy, later to be
extended to an open economy. The economy has two sectors: a real sector
and a financial sector. The real sector is described by production
technology, consumption, and investment functions. The assumptions
are: (i) the economy is assumed to produce an aggregate real output Y,
which may be consumed or invested; (ii) the labor force is constant; (iii)
wages and prices are flexible; and (iv) full employment prevails. The
production technology is represented by a homogenous production
function, i.e. constant returns to scale, as follows:

Y = F(K) (1)

Where Y is real aggregate output per unit of time; K is the physical
stock of capital that may include buildings, machinery and inventories; a
number of shares or titles of property of equal value are represented by q.

The production technology exhibits positive marginal capital product:

AF : . A2p
< = Fx > 0 and decreasing marginal returns = < 0

The prices in the economy are the price of output in terms of money,
P, the rate of return on capital assets r, and the real price of each security
q. These prices are endogenous.” We assume each additional unit of
capital has a nominal income flow per unit of time measured by P - F.
The rate of profit is defined as:®

7 This assumption is contrary to the Keynesian view, which assumes fixed prices and
wages, and variable real output.

8 This formula is the typical stock valuation formula; Fy is independent of r; and
knowledge of r provides g. There is no circularity in the formula.
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_ PFg
=2 = Fe/q @)
Note that the rate of profit is a decreasing function of capital K,
. d A’F . .. . .
since ﬁ =z /q < 0. This definition of the rate of return is an essential

feature of an Islamic economy. It relates the rate of profit to the marginal
product of capital and the market value of common stocks. Most
importantly, it rules out the existence of two rates of return that
characterise conventional models; namely, the interest rate determined in
the money market and the natural rate of interest determined by the rate
of profit. The difference between these two rates was recognised to be a
source of instability as illustrated in the writings of Thornton (1802) and
Wicksell (1898).° For a given profit rate r the nominal price of a share is
P * Fy /r. The real price of an equity share is:
_ PFg dq

F
q=—_=Fg/r, —=——<0 3)

Although real capital stock is fixed, it is represented by a number of
tradable securities, i.e. property rights to the capital, equal to K. The real
price of a unit of real capital, i.e. of a share, g, is defined as the present
value of an expected future flow of real income discounted by a rate of
return (i.e. a discount rate) r. Real wealth is defined as:

w=gqK+3=k+mw >0, w, <0 (4)

where P, the price level, is the money price of output, k = gK is the
real market value of old shares; the real physical stock is thus marked to
the market and consequently is exposed to capital gains or losses. The
notation m = M /P defines real money balances; the assumption w,. < 0
implies real wealth declines when the rate of return increases.

The model is a wealth model with real income determined by full-
employment of capital and labour; hence, it is not an income

® When the money rate is less than the profit rate, there is a rapid multiplication of
fictitious credit and a cumulative inflationary process. When real working capital becomes
too scarce, the cost of inputs becomes too high (e.g. high energy prices); the profit rate
drops below the money rate and debt default and bankruptcy result (Carroll, 1965).
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determination model. Accordingly, real consumption C is formulated in
terms of real wealth w that is endogenous: '

C=Clw), C,>0 (%)

The investment flow is expressed in terms of increase in real capital
stock and also in terms of the market value of the new securities issued.
The increase in real capital per unit of time is:

K =K, K), K, <0and Ky <0 (6)

Specifically, as the cost of capital r rises, firms reduce their
investment demand; hence, K, <0." The assumption Ky <0 is
attributed to the Penrose effect. There is fixed managerial and
entrepreneurship capacity; as the size of installed capital K increases, the
ability to place new investment diminishes (Mirakhor, 1993; Uzawa,
1969). New shares, floated on stock exchanges and acquired by
households directly or through investment banks, finance the increase in
real capital. The market value of these shares is:'>

I =qK(r,K) =1(rK), I, <O0andIx <0 (7)

If we set K(r,K) = 0, then there is an implicit long-run relationship
between r and K such that the demand for new investment is zero. We
express this relation as:

K=K, K. <0 (8)

Savings is defined as:

1 Since wealth is a function of the rate of return, C is an implicit function of r with
C, < 0. As shown in the production function, wealth and real output may be related. Real
income is a return on wealth. Including both variables in the consumption function may
lead to multi-collinearity. Nonetheless, a consumption function of the form C(y, m) may
overcome multi-collinearity since y and m are independent variables.

"' The marginal efficiency of capital is assumed to be decreasing; each additional
investment has a lower return.

21f I > K, we have the Penrose effect, meaning that there is an installation cost of new
real capital formation. For instance, an investment of $100 may result only in $80 in
additional real capital formation (Uzawa, 1969). This formulation of the investment
function is similar to the formulation in Frenkel and Rodriguez (1975): where I = h(py),
where pj is the price of one unit of physical capital in terms of consumption goods.
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S=Y-Cw)=SK,w), S¢<0,  S,<0 9)

The assumption Sy < 0 means that an increase in K increases
production; it also increases consumption via the wealth effect. For
stability reasons, we require that the increase in consumption exceeds the
increase in real output so that total real wealth will rise at a diminishing
rate to a stationary level in the long-run. Without this condition, real
wealth will have no upper bound. The assumption S, < 0 is a standard
assumption formulated in wealth models according to which consumption
rises with wealth and savings diminishes. Since wealth is inversely
related to the rate of return, savings is positively related to the rate of
return, i.e. S, > 0. The equilibrium in the commodity markets (IS) is
defined as:

Y=FK)=Cw)+I(r,K) (10)
Or equivalently:
S(K,w) =I(r,K) (11)

The financial sector has two assets: outside nominal money M and
real physical capital stock K measured in units of real output.” We
assume that at a given instant of time K and M are fixed." The demand
for money in real terms is inversely related to the rate of return r, which
is the opportunity cost of holding money. As the rate of return on shares
rises, wealth owners hold less cash and more securities. The demand for
money is expressed as:

my = a(r)w, a, <0 (12)

* The money sector operates along the principles formulated in the Chicago plan
(Phillips, 1994) as well as the principles of Islamic finance. It is 100% reserve based with
an equity market. There is no credit creation and no money creation and destruction
arising from debt. We deal only with the asset component of the financial sector; we omit
the role of the banking sector in facilitating the exchange and production activities of the
economy.

' In an Islamic economy, assuming 100% reserve banking is in place, money is outside
money; credit plays no role in money expansion or contraction. Recalling the metallic and
the convertible paper systems, money is created or destroyed with gold and silver
discoveries, conversion from or to non-monetary uses and external balance of payments.
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The demand for securities increases when the rate of return rises and
can be expressed as:

kg =pw, B->0 (13)
From the definition of wealth and the demand for assets we have:
a(r)+ p(r) =1 (14)

Hence, only one equation of the two asset demand functions is
independent. An excess demand for securities (k; — k) corresponds to an
excess supply of money (m — my) and vice versa. The equilibrium of the
asset market is achieved when one of the two asset markets is in
equilibrium. Equilibrium in the money market implies equilibrium in the
securities market and vice versa. Since at equilibrium my; = m and
k4 = k, the portfolio balance condition may be stated as:

mg _m _ a(rw _
ke k- Bw £(r) (15)
where £(r) = Zg; and Z—i < 0. When the rate of return falls, money

is substituted to securities and vice versa. The asset market equilibrium
condition (LM) may be written as:

m = £(r)k (16)

It states that the rate of return must be such that the community is
willing to hold the actual stock of existing assets, i.e., the desired
composition of portfolio is equal to its actual composition at the economy
level. An attempt by the community to substitute shares to money will
only drive the yield rate down and will not change the actual stocks of
assets K and M.

2.1 Short-run equilibrium of a closed Islamic economy
The model is a wealth model where full-employment income is fixed

and the stock variables are fixed at K and M. The economy has full
flexibility of wages and prices and does not admit Keynesian assumptions
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of rigid wages and underemployment. It does not have a liquidity trap,
i.e. an absolute preference for liquidity, either since the rate of return is
not only a monetary phenomenon; the real-wealth effect may be powerful
in eliminating a deflationary gap and reducing the demand for money
(Siegfried, 1906; Patinkin, 1947). The purpose of the model is to
establish a short-run equilibrium in the form of a rate of return and a price
level at which full-employment saving is equal to full-employment
investment with no inflationary or deflationary gap. We solve for P and
r, the prices that equate supply and demand in both assets and
commodities markets. Since m = M /P and M is fixed, this is tantamount
to solving for m and r. We consider the asset market equilibrium
condition: m = £(r)k. Total differentiation yields:

_ 9 g - (122 da)
dm = kdrdr+{’(r)K . dr kdr+€(r)K . dr (17)
The slope of the LM curve is negative:
dm at dq)
am _ (& =)<
- (k ek ) <0 (18)
Figure 1 — Equilibrium of money, securities, and
commodities markets in an Islamic model
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The liquidity preference schedule that is consistent with the
equilibrium in the money and securities markets is denoted by LM as
shown in figure 1, panel 1.a. The LM is plotted as a downward sloping
curve in the space (m, 7). By definition, for a given stock of securities K,
the LM curve associates with each r the stock of real money balances that
establishes the equilibrium in the asset market. Stated differently, for a
given stock of securities and a given rate of return the LM computes the
stock of real money that establishes the portfolio balance condition. The
LM curve defines two regions: I and II. A point in region I, e.g. point 44,
corresponds to a high yield rate and excess demand for securities.
Households attempt to reduce their holdings of real cash balances and
drive securities prices upward. This adjustment will lower the yield rate
and push securities prices upward. Equilibrium is achieved when the
yield rate has declined and the value of securities has risen so as to make
the desired ratio of real money balances to the value of securities equal to
the actual ratio of these two assets. Inversely, a point in region II, such as
point A,, corresponds to a low yield rate and an excess supply of
securities. Households attempt to increase their holdings of real cash
balances and push security prices downward. This adjustment will
increase the yield rate and push security prices downward. Equilibrium is
achieved when the yield rate has risen and the value of securities has
declined so as to make the desired ratio of real money balances to the
value of securities equal to the actual ratio of these two assets.

Total differentiation of the commodity equilibrium condition (ZS)
yields:

95 4y — 25 _ 95 (fda _a
dw = = (dk +dm) = 5> (K Z2dr + dm) = dr (19)
Rearranging terms, we obtain:
as _ A g9 . dq . (Al _ 095 dq
%dm T ar dr —K ow dr dr (dr K ow dr) dr (20)
The slope of the IS curve is:
al_ 08 dq
C‘ii_‘r: — (dT aa;v dr) > O (21)

aw
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Its sign is unambiguously positive. The IS line is drawn as an
upward sloping curve in the space (m,r) in figure 1, panel 1.b. For a
given stock of securities K, the IS curve associates with each r the stock
of real money m, or equivalently the price level P, that clears the
commodities market.

The line IS divides the space (m,r) into two regions: I and II
Region I is characterised by a high yield rate for a given amount of real
money balances. It is a region with a deflationary gap. Inversely, region 11
is characterised by a low yield rate for a given amount of real balances. It
is a region with an inflationary gap. At point A; in region I there is low
aggregate demand in relation to full-employment output. The yield rate
has to decline; investment and consumption have to increase. Because of
the deflationary gap, prices decline and real money balances increase.
Equilibrium is achieved when the yield rate and real money balances
reach a combination for which aggregate demand is equal to full-
employment output. Inversely, at point A, in region II there is excess
demand in relation to full-employment output. For a given yield rate, real
balances have to be curtailed to increase saving and reduce consumption.
Or, for given real money balances, yield rates have to rise to reduce
investment and consumption. Because of the inflationary gap, prices
increase and real money balances are reduced. Equilibrium is achieved
when the yield rate and real money balances in combination lead to
aggregate demand equalling full-employment output.

The economy reaches a short-run equilibrium (m,,7,), which
satisfies both the asset and the commodity markets equilibrium; it is
provided by the intersection of the IS and LM curves (figure 1, panel 1.c).
From (m,,1,) we obtain equilibrium values for the price level P,, the
price of shares g, and wealth w,. This equilibrium is stable. If the
combination (r,m) is different from (m,,1,), then assuming flexibility
of wages and prices the economic system will gravitate toward (m,, 7).
We may note that the yield rate 7, reconciles both the classical theory
according to which yield rate is solely determined by time-preferences
and the marginal productivity of capital, and the Keynesian theory that
holds that yield rate is determined solely in the money market. In an
Islamic economy model, the yield rate is determined simultaneously by
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real forces as well as by adjustments in the money and securities markets.
Changes in the demand for money affect the yield rate.'”
The reduced form for the equilibrium values of m, r, and q are:

m = g(K, M) (22)
r = h(K, M) (23)
q =z(K,M) (24)

The advantage of the reduced forms is that they enable the
computation of the multiplier effect of the fixed variables K and M. The
short-run multipliers are:
om _9g Om _0g. Oor_oh. Oor_0h. 04 _01. 04 _0z (s
oK 0K’ oM oM 0K 0K o0M oM 0K 0K oM oM

2.2. The dynamics of a closed Islamic economy

The short-term flow variables affect the stock wealth variables.
Namely, investment increases the capital stock K and savings increases
real wealth. The increment of real capital stock per unit of time is defined
as:
dK

E=k=k(T,K) (26)

The increment of wealth per unit of time is defined as:

'S A model that operates along the lines of the Chicago plan principles of 100% reserve
banking and equity-based banking would attain the same equilibrium as that in an Islamic
economy since both models share the same principles of non-interest based debt and
100% money. A model that operates with fractional reserves is inherently unstable as
noted by Thornton (1802), Wicksell (1898), Holden (1907), Minsky (1986), Siegfried
(1906) and shown by recurrent financial crises. Under a fractional reserve system there
are boom-bust cycles with no equilibrium. Graziani (2003) dealt with credit money, which
is bank money; banks advance loans to firms to start the production cycle, hire labour and
buy machinery and raw materials; credit is extinguished when firms pay back loans. This
is a modern version of the XIX century British Banking School and the concept of elastic
endogenous money. Ahead of the electronic cashless economy (e.g. credit cards),
Wicksell (1898) showed that an economy may eventually operate only without money
where all transactions are settled in the books of banks through clearing systems.
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C:i—V:=W=S(K,W) (27)

The interaction of the flow and stock variables can be described as
follows:

(K,mw) = (,S) » (K,mw) > ((,S) » - (K,mw) (28)

For the economy to converge to a steady state the time-derivatives

dK aw . .
e and - have to both decrease with time. Hence, the economy reaches a

long-run equilibrium at (K,m,w) when K =0, m =0, and w = 0.
Accordingly, the long-run equilibrium can be stated as:

K=K K)=0, K, <0 and Ky <0 (29)
w=S(K,w) =0, S¢<0 and S, <0 (30)

Note that r and w are equilibrium values for which short-run
equilibrium is achieved in both the commodity and asset markets.
Equations (29) and (30) contain three variables (r, K, w) and do not form
a system of differential equations in two variables.'® We need, therefore,
to transform these two equations into a system of two variables. Since K
appears in both equations it may therefore be kept. We notice that from
equations w = k +m and m = £(r)k the variables r and w can be
expressed in terms of K and m. Equations (29) and (30) may therefore be
transformed into a system of two differential equations in the variables K
and m. From equation m = £(r) thek the equilibrium yield on capital
can be expressed as:

7 = 7(K,m), fin <0 and 7 >0 3D

An increase in m is a movement along the LM curve and causes a
drop in ¥ (see figure 1.a); hence 7,, < 0. An increase in K moves the LM
curve to the right; hence 7 > 0. The yield 7 in turn can be substituted in
K = K(r,K) to obtain a reduced form for the equilibrium rate of capital

formation:

K =K@#K) = o(K,m), ok <0 and o, >0 (32)

16 A system of two differential equations has the form of % = f(x,y) and 3—3; =g(x,y).
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The sign of the partial effect o, > 0 originates from the drop in 7
caused by an increase in m. The wealth definition yields the following
time-derivative:

W =m+ Kdq + qK = S(K,m + qK) (33)
Equation (33) may be written as:

m=SK,m+ qK) — Kdq — qK (34)
At the equilibrium in the asset markets the real price of a share is:

~ _F'(®K) _ F'(K)
9= % T F&m

(35)

Inserting ¢ into equation (34), we obtain a reduced form expression:
m = n(K,m), Nk <0 and 1, <0 (36)

Equations (32) and (36) form a system of differential equations in
(K,m). In equation (32) an increase in K reduces K, hence oy < 0; to
restore K = 0, the rate of return has to decline; this is equivalent to
increasing m; hence a,, > 0. In figure 2, the line K = 0 is drawn as an
upward sloping curve. It splits the space (K, m) into two regions. To the
right of the line, K < 0; as time evolves, K decreases until it hits the line
K(r,K) = 0. To the left of the line, K > 0; as time moves on, K rises
until it hits the line K(r,K) = 0. In equation (36), an increase in K
increases both output Y and consumption; we assume the consumption
effect outweighs the output effect so nx < 0. An increase in m increases
real wealth w and therefore reduces savings, hence 1,, < 0. In figure 2,
the line m = 0 is drawn as a downward sloping curve. It splits the space
(K,m) into two regions. To the right of the curve, m < 0; as time
evolves m decreases until it hits the line m = 0. To the left of the line
m = 0, m > 0; as time evolves m rises until it hits the line m = 0.

The intersection of the lines K = 0 and i = 0 determines the long-
run equilibrium, or the steady state, to which an Islamic economy
converges. The values at the long-run equilibrium are K and m. Inserted
into the equation m = #(r)k, these values determine 7. They also
determine the values of w, P, and Y. The stability of the differential
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equation system can be studied by considering the matrix A of the first
derivatives:

0K 0K
|k aml| _[9%x Om1 _[— +
A= an  an| " Ing nm]_[— —] (37)
0K o0m

Necessary and sufficient conditions for stability are that the trace of
the matrix A is negative and its determinant is positive. These two
conditions are verified:

Tr(A) =ox + 1, <0 (38)
The determinant of the matrix is:
Det(A) = ok N — omNx >0 (39)

In the phase diagram shown in figure 2, the arrows point to the
evolution over time of the pair (K, m). Starting from any point, the
dynamics bring the system to a stable long-term equilibrium: E =
(K, m).

3. The wealth model for an open Islamic economy: trade in
commaodities only

We assume a small open Islamic economy with only commodity
trade taking place. The exchange rate is fixed at e and the foreign price
level at P*. We consider domestic prices to be flexible and that the real
exchange rate, A =eP*/P is to be determined. We assume that
households hold two assets, which are non-interest bearing money m and
domestic securities K, with the latter not held by foreigners. The trade
surplus or deficit translates into an equivalent inflow or outflow of
money. According to the Hume (1752) mechanism, an inflow of gold
would lead to higher money supply compared to money demand."”

'7 To be precise, in Hume’s open economy model the asset market is absent; the channel
of adjustment was the relative prices of exports and imports. The channel of adjustment
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Figure 2 — Long-term stability of an equity-based

economy
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Money holders would shift from money to securities; the price of
securities rises, the yield declines; investment rises, consumption rises,
and the trade surplus declines. An outflow of money translates into a loss
of money balances. Portfolio holders increase their demand for money,
sell off securities and drive securities prices downward; the yield rate
rises, investment declines; wealth declines and so does consumption. At a
given moment in time the stocks of domestic securities K and nominal
money M are fixed. The flow variables are savings, investment and the
trade balance. At equilibrium of the commodity markets the national
income identity requires that the difference between savings and
investment be equal to the trade balance. The consumption and
investment functions are now reformulated to include the demand for
imports. Accordingly, we have:

C=Ccw,), C,>0, C,>0 (40)
S=SK,w,A) =FK)—Cw,1), Sk<0, S,<0, S<0 (4l

via yield rates and the securities market became popular in the second half of the 19th
century with the development of capital markets among trading countries.
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I=1(rK,A), Iy <0, I,<Oand I; >0 (42)

The trade balance represents net exports. Since imports are assumed
in the consumption and investment functions, net exports depend only on
foreign demand for home goods: '®

X=X, X, >0 (43)

An increase in wealth raises consumption spending, part of which
falls on domestic output thus raising demand, C,, > 0. An increase in the
relative price of foreign goods (a rise in 1) is assumed to shift demand
toward domestic goods C; > 0 and I; > 0; consequently, S; < 0. Foreign
demand for home goods, X, is just a function of the terms of trade. When
domestic prices drop, the terms of trade drop, exports become cheaper
and the trade balance increases, hence X; > 0.

The complete open Islamic economy model can be summarised as:

Production function: Y = F(K)

Asset market equilibrium (LM): m = £(r)k

Commodity market equilibrium (IS): Y —C(K,w,1) = S(K,w, 1) =
I(r,K,A) +X(4)

Definition of real money: m = M /P

Definition of real wealth: w =k +m =qgK +m

Definition of security prices: g = Fg /7

Definition of the terms of trade: A = eP* /P

Definition of the increase in nominal money:'* AM = P - X (1)

3.1. The short-run equilibrium of the open economy

In the short-run we assume that the stock variables are fixed; these
are nominal money M and the number of old securities K. We also

'8 Some models formulate trade balance as a residual between savings and investment.
Although this simplifies the model, it neglects the fact that behavioural relations reflecting
both external and internal forces drive foreign trade, in the same fashion as investment
and savings.

' The increase in real money is Am = A(M/P) = (PAM — MAP)/P2.
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assume real output Y is fixed. The asset market equilibrium is illustrated
in the space (r,m) by the LM curve, which associates with each rate of
return 7 an equilibrium real balances m. Besides r, the commodity
equilibrium condition (ZS) involves w and 4. However, the IS relation can
easily be represented in the space (r,m). From the definition of real
wealth we have w = w(m,r) with w,, >0 and w, < 0.*° From the
definition of the terms of trade and of the domestic price level we have:

A= QT{)* = ei;m; hence A = A(m) with A, > 0. The IS relation can be
restated as:
S(K,w(m,r),A(m)) = I(r,K,A(m)) + X(A(m)) (44)

The IS relation associates with each m the rate of return r that
establishes equality of demand and supply in the commodity markets. In
the appendix, the slope of the IS line is shown to be positive. The
intersection of the LM and IS lines provides a general full-employment
equilibrium (m,,,) for an open Islamic economy as shown in figure 1,
panel 1.c. From (m,,7,) we deduce equilibrium values for the price level
P,, the terms of trade A, the price of shares g, and wealth w,. We also
obtain a short-run equilibrium value for the trade balance X (4,).

3.2. The dynamics of an open Islamic economy

The trade balance translates into a change in the money supply;
investment translates into a new issue of securities. The increase in real
money supply arises from two sources: change in nominal supply AM
from foreign trade and change in the price level AP. The adjustment in
trade balance is affected through the price-specie flow mechanism. A
trade surplus causes money to rise, price levels to rise and terms of trade
to fall. The trade surplus will diminish. The domestic absorption effect is
embedded in the consumption and investment functions. A rise in wealth

% We have: w = m + gK = £(r)gK + qK = qK(1+ £(0)) = “L2K (1 + £()). Clearly

. . . dw F'(K)K(1+¢(r) d¢ F'(K
an increase in m increases w. Moreover: el FUok(1+6m) +—- #K < 0.
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and/or a drop in the terms of trade will boost imports and narrow the
trade surplus. An economy cannot persistently accumulate trade deficits
or trade surpluses under the assumptions of an Islamic open model. There
is no offsetting credit to the loss or gain of money and the exchange rate
is fixed as the case might be under the gold standard. Since the economy
has no rigidities, it may be operating near a long-term equilibrium. A
steady state is reached when the change in wealth is equal to zero and the
change in the capital stock is zero. It is a situation of zero trade balance,
i.e. exports are equal to imports, zero investment and zero savings, and it
is also a steady state where real output is equal to consumption. Hence
the long-run equilibrium can be stated as:

K=K(r,K,2) =0, K.-<0, K¢<O0 and K; >0 (45)
W=SKwA)=0, Sg<0, S,<0 and S, <0 (46)

Note that r, A and w are equilibrium values for which both short-run
commodity and asset markets are in equilibrium. We notice that from
equations w = k+m and m = #(r)k the variables r and w can be
expressed in terms of K and m. Moreover, A = A(m). Equations (45) and
(46) may therefore be transformed into a system of two differential
equations in the variables K and m. From equation m = #(r)k the
equilibrium yield rate on capital can be expressed as:

7 = #(K, m) (47)

This yield rate in turn can be substituted in (45) to obtain a reduced
form for the equilibrium rate of capital formation:

K = K(# K) = o(K,m), ok <0 and g, >0 (48)
The wealth definition yields the following time-derivative:

W =rm+Kdq+ qK = S(K,m + qK, 1) (49)
At the equilibrium of the assets market the real price of a share is:

~ _F'(K)

q=—" (50)

b

Equation (49) may be written as:
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m=S(K,m+qK,1) —Kdq — qK (51)
Its reduced form expression is:
m = n(K,m), Ng <0 and 7, <0 (52)

Equations (48) and (52) form a system of differential equations in
(K,m). In equation (48) an increase in K reduces K, hence oy < 0; to
restore K = 0, the rate of return has to decline; this is equivalent to
increasing m; hence o, > 0. In figure 2, the line K = 0 is drawn as an
upward sloping curve. It splits the space (K, m) into two regions. To the
right of the line, K < 0; as time evolves, K decreases until it hits the line
K(r,K) = 0. To the left of the line, K > 0; as time moves on, K rises
until it hits the line K(r,K) = 0. In equation (52), an increase in K
increases both output Y and consumption; we assume the consumption
effect outweighs the output effect so g < 0. An increase in m increases
real wealth w and reduces saving, hence 7, < 0. In figure 2, the line
m = 0 is drawn as a downward sloping curve. It splits the space (K, m)
into two regions. To the right of the curve, m < 0; as time evolves m
decreases until it hits the line m = 0. To the left of the line m = 0,
m > 0; as time evolves m rises until it hits the line m = 0.

The intersection of the lines K = 0 and m = 0, shown in figure 2,
determines the long-run equilibrium (or the steady state) to which an
Islamic economy converges. The values at the long-run equilibrium are K
and m. Inserted into the equation m = £(r)k, these values determine 7.
They also determine the values of w, P, A, and Y. The stability of the
steady state equilibrium follows the same reasoning as for the closed
Islamic economy. An open Islamic economy evolves from any initial
point to a stable long-run equilibrium owing to the full-flexibility of
prices and wages and the absence of credit creation and contraction.

4. An Islamic open economy: trade in commodities and assets
With the development of capital markets, capital flows become of

great importance in the theory of international payments. The settlement
of external current balances via securities has reduced the size of gold



154 PSL Quarterly Review

flow in international payments. A creditor country may acquire income-
bearing securities instead of gold. There are many approaches for
modelling capital flows in an open economy. One approach assumes that
domestic and foreign securities are perfect substitutes and the rate of
interest is fixed in the international markets; the rate of return r is equal
to the world-market rate i*, r =i*. In settling international current
balances, domestic residents acquire or dispose of foreign assets that are
perfect substitutes for domestic securities. Another approach assumes
imperfect substitutability between domestic and foreign assets. In this
case, the rate of return on domestic securities differs from the rate on
foreign securities # i*. In settling international current balances,
domestic residents acquire or dispose of foreign assets that are imperfect
substitutes for domestic securities. They may also elect to settle in gold.
The balance of payments constraint may be stated as:

current account balance + capital account balance = change in foreign
reserves = change in M

How much of the current account is settled in capital transactions
and in gold depends on the degree of capital markets integration and
capital mobility, risks and returns, exchange systems, exchange rate
expectations and a number of other factors. The monetary approach to the
balance of payments suggests that an excess demand of money would
exert influence on the current account and the capital account to generate
the surplus needed for bolstering the cash position. In contrast, excess
supply of money would tend to create a deficit in current and/or capital
accounts that absorb excess cash. Here, we are interested in proving the
existence of a short-run general equilibrium (r, P) and studying the long-
run dynamics of the economy. We make the assumption that capital flows
balance the current account and do not contribute to depleting or
replenishing gold reserves, i.e. AM = 0.

An open Islamic economy that trades in assets may settle its current
account balance through selling or buying foreign assets. Since foreign
assets pay an income, the economy would not hold foreign currency,
which earns no income. We may, therefore, assume that the external
current transactions are balanced by capital account transactions and that
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the change in nominal money is zero. To circumvent the issue of interest
payments, we assume that there are foreign sukuk that pay an income at a
fixed annual yield rate i*; domestic wealth holders will therefore hold
these income-bearing sukuk instead of foreign currency. The trade in
assets affects the definition of the trade account; it now becomes an
external current balance, which is the sum of the trade balance and
income balance. Domestic wealth holders accumulate foreign assets in
case of an external current account surplus and deplete foreign assets in
case of a trade deficit. If they are net debtors, they have to issue asset-
backed sukuk that are identical to the foreign sukuk in terms of return and
risks rating.

Let the value in domestic currency of outstanding foreign sukuk be
denoted as eB, where e is the fixed exchange rate and B is the value of
sukuk held in foreign currency. If B is positive the home country is a
creditor and earns income from abroad. If B is negative the country is a
debtor; it pays income abroad. The real value of foreign sukuk is defined
as:

b =eB/P (53)
The external current account Z can be defined as:
ZAb)=XA)+i*b (54)
The relation between the stock of foreign sukuk and the external
current account can be formalised as:

eB=eZ=P-X(2)+i'eB (55)

Foreign sukuk are increased in case of a positive external current
account; and diminished in case of a negative current account. We make
further simplifying assumptions that foreigners do not hold domestic
securities. This assumption enables us to avoid fixing the rate of return on
domestic securities at a given international rate; hence the rate of return
on domestic equities remains endogenous.”' Our goal is to find a general

2! In Frenkel and Rodriguez (1975) and Mirakhor and Zaidi (1988) the rate of return of an
open economy was fixed at the international level i*. The domestic asset holdings in
money and domestic securities are instantly traded upon opening the economy to comply
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equilibrium, i.e. an endogenous rate of return on domestic securities 7,
and a price level P that establish equilibrium in both assets and
commodities markets. In analysing short-run equilibrium of the open
Islamic economy, we assume that the stock variables are fixed; these are
nominal money M, the number of old securities K, and the stock of
foreign sukuk eB. We assume also real output Y is fixed.

4.1. The short-run equilibrium of the open economy
The wealth portfolio is now composed of three types of assets,

domestic money M, domestic securities qPK, and foreign sukuk eB.
Nominal wealth is expressed as:

W =M + qPK + eB (56)
and real wealth is:
PP P P

where: m =M/P, k=qK and b =eB/P.

Since we are interested in determining an endogenous rate of return r
and a price level, it would be helpful to distinguish between real equity
wealth which is valued using g and real money and foreign sukuk wealth
which are valued using P. Consequently, we introduce a new composite
financial wealth a defined as the sum of real money and real foreign sukuk:
a=m+b (58)

The definition of wealth becomes:

with the liquidity ratio £(i*); namely the new holdings verify m' = £(i*)k’, where m' is
new holding of real balances and k' new holding of real capital. The long-run dynamics
of the economy were determined by changes in the capital stock and in real wealth. The
long-run equilibrium capital stock is established from K = K(i*,K) = 0. The change in
wealth is defined as a function of wealth and capital stock: w = w(w, K). The long-run
steady state is given by the intersection of the phase lines: K = K(i*,K) = 0 and w =
w(w, K). Dornbusch and Fischer (1980) considered the rate of return as given at the
international level i*. Their endogenous variables were the terms of trade and real foreign
assets. In their model, the long-run dynamics move the economy to a steady state where
the commodities market is in equilibrium and the change in foreign assets is zero.
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w=a+k (59)

The demand for securities increases when the rate of return rises; it
is expressed as:

ka = B(r, iw, By >0 (60)

The demand for financial assets drops when the rate of return rises;
it is expressed as:

ag = a(r,i")w, a. <0 (61)
From the definition of wealth and the demand for assets we have:*
a(r,i*) + p(r,i*) =1 (62)

Hence, only one equation of the two asset demand functions is
independent. An excess of demand for securities (k; — k) corresponds to
an excess supply of financial assets (a — ay). The equilibrium of the
asset market is achieved when one of the two assets markets is in
equilibrium. Equilibrium in the financial market implies equilibrium in
the securities market and vice versa. Since at equilibrium a; = a and
k4 = k, the portfolio balance condition may be stated as:

ag _ a(ridw _a

ka  Bridw  k (63)
Rearranging this, we obtain:
_a(i") _ x
a= —ﬁ(r’l,*)k £(r, i)k (64)

a(r,i*)

Where: £(r,i*) = B

the assets market (LM) can be written as:

and £, < 0. The equilibrium condition in

22 The simple forms of the asset demand function were chosen to simplify the analysis. It
is possible to emphasize the imperfect asset substitutability between domestic and foreign
assets by including a risk premium, namely domestic asset holders would require a risk
premium y to hold foreign sukuks. In this case the demand functions can be re-written as:
kg =B, i* +y)w and ay = a(r,i* + y)w. The risk premium may be expressed as an
increasing function of the stock of foreign assets b. In this case, the demand functions
become: kg = f(r,i* + y(b))w and a4 = a(r, i* +y(b))w. Since b is already included
in w and the risk premium has no direct role in the commodities market, we may settle for
simple asset demand functions.
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a="®2(,i")gK (65)

For a given stock of securities K, and given a, we may find the rate
r that establishes equilibrium in the assets market. From equation (65) we
have:
da _ df d
E=E+Ked—j<o (66)

For a given K, the LM curve is a downward sloping curve as shown
in figure 3 for the standard reason: an increase in 7 increases the
opportunity cost of holding non-equity assets, and therefore reduces
demand for these assets.

Since the economy is earning or paying income to the rest of the
world, in an amount of i*eB, or i*b in real terms, the equilibrium
condition in the commodities market can be written as:

Y+i'b=CAw)+IAr,K)+Z(A,b) 67)
The external current account Z can be defined as:
ZAb)=X(A)+i'b (68)

It is now influenced by the terms of trade and income payments from
the stock of foreign sukuk, with Z; = X; >0 and Z, =i* > 0. The
higher the stock of foreign sukuk the higher is the income from sukuk and
ceteris paribus the higher the external current account. We note that the
economy cannot accumulate foreign assets indefinitely since real wealth
increases domestic demand faster than real product and leads to depletion
of foreign assets. Likewise, the economy cannot remain net debtor
indefinitely since real wealth decreases and leads to a replenishment of
foreign assets. There is no credit mechanism that offsets the effect on
domestic demand of a loss or gain in foreign assets. Even though
securities replace direct gold settlement, the economy continues to
operate along the classical principles of the gold standard.

As in the asset market equilibrium, we want to express the
commodity market equilibrium in the space (r,a). Besides r the
commodity equilibrium condition (/S) involves b, w and .. We show that
the IS relation can be represented in the space (1, a). We note from the
definition of real wealth, w = gK + a = w(a,r) with w, >0 and
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w, < 0. The domestic price level may be defined as P = (M + eB)/a.
From the definitions of the terms of trade and the domestic price level we

have: A= e _ eba ; hence A =A(a) with A, > 0. Moreover
P~ (M+eB)
eB eB .
b= T S et = b(a), with b, > 0.

Figure 3 — Equilibrium of an Islamic open economy
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We define national savings as:
S=FK)+i'h—C@Aw) =S(K,w(ar),b(a),(a)) (69)

The IS equilibrium relation can be restated as:
S(K, w(a,r),b(a), A(a)) = I(r, K, A(a)) + Z(A(a), b(a)) (70)

For a given K, equation (70) is represented by the IS schedule (figure
3, panel a) which is associated with the level of financial wealth and a
rate of return that establishes equilibrium in the commodity markets, i.e.
it equates national savings to investment and the external current account.
In the appendix we show that IS has a positive slope. As in ordinary IS-
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LM analysis, the general short-run equilibrium is established by the
intersection of the IS and LM curves E = E(7,,a,). We have a rate of
return 7,, a real financial wealth a,, and implicitly an equilibrium level P,
and terms of trade A,. At this short-term equilibrium the external current
account is not necessarily zero and is equal to Z(A,, b,).

4.2. The dynamics of the open economy

The external current account balance translates into a change in the
foreign sukuk holdings; investment in physical capital translates into a
new issue of securities. The increase in real financial wealth arises from
two sources: a change in the nominal value of foreign held sukuk
reflected in the external current account balance and a change in the price
level. The nominal money M is fixed. A steady-state general equilibrium
in the economy is reached when the change in real wealth is equal to zero
and the change in the physical capital stock is zero. It is a situation of
zero external current account, zero investment and zero saving. It is also
an equilibrium where national income is equal to consumption and where
the income from foreign assets is offset by the trade balance: F(K) +
i*h=Cw,1).>

Hence the long-run equilibrium can be stated as:

K=K(r,K,A))=0, K.<0, K,<0 and K; >0 (71)
w=S8K,bw,1) =0, Sx <0, §,<0, S, <0 and S <0 (72)

Note that r, 4, b, and w are equilibrium values for which both short-
run commodities and assets market equilibria obtain. The differential
equations (71) and (72) are expressed in terms of K and a. From the

equilibrium condition of the assets market the yield rate on capital can be
expressed as:

# =K, a) (73)

» Note that a situation of a zero current account is not necessarily a long-term
equilibrium; it only means that national savings is equal to investment. Long-term
equilibrium requires both savings and investment to be zero.
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This yield rate in turn can be substituted in equation (71) to obtain a
reduced form for the equilibrium rate of capital formation:

K =K@, K,2) =0(K,a), ok <0 and o,>0 (74)

As the size of physical capital rises, the demand for new investment
declines; hence oy < 0; furthermore, a decline in the general price level
increases the terms of trade 4; hence g, > 0.

The wealth equation yields the following time derivative:

Ww=a+Kdq+qK=S(K,a+qK,b,2) (75)
Under asset market equilibrium, the real price of a share is:

~ _F'(K)

§="t (76)
Equation (75) may be written as:

a=S(K,a+qK,b,1) — Kdq — qK (77)

Its reduced form expression is:
a=0(K,a), 0k <0 and 6,<0 (78)

It is assumed that an increase in K reduces savings, implying that the
rise in consumption from the wealth effect exceeds the rise in the output
induced by an increase in K; hence 8y < 0. An increase in a reduces
saving via the wealth effect; hence 6, < 0. We have a system of
differential equations in (K, a).

K=0(K,a) (79)
a=06(K,a) (80)

In equation (79) an increase in K reduces K, hence oy < 0; to
restore K = 0, the rate of return has to decline; this is equivalent to
increasing a; hence g, > 0. In figure 3, panel b, the line K = 0 is drawn
as an upward sloping curve. It splits the space (K, @) into two regions. To
the right of the line, K < 0; as time evolves, K decreases until it hits the
line o(K,a) =0. To the left of the line, K > 0; as time moves
forward, K rises until it hits the line o(K,a) = 0.
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In equation (80), an increase in K increases both output Y and
consumption; we assume the consumption effect outweighs the output
effect so that 8; < 0. An increase in a increases real wealth w and
therefore reduces savings, hence 6, < 0. In figure 3, the line a = 0 is
drawn as a downward sloping curve. It splits the space (K, a) into two
regions. To the right of the curve, a < 0; as time evolves a decreases
until it hits the line @ = 0. To the left of the line a = 0, a > 0; as time
passes a rises until it hits the line @ = 0. The intersection of the lines
K = 0 and @ = 0 provides the long-term equilibrium E(@, K) to which
an Islamic open economy converges. Inserted into the equation
m = £(r)k, these values determine 7. They also determine the values
of w, P, 1and Y.

To analyse the stability condition we consider the matrix of the
partial derivatives:

Ok Oq
A=|g ea]

The stability condition requires that the trace of A be negative and its
determinant be positive. In fact Trace A = ox + 6, <0 and Det A =
ok, — 0,0k > 0. The long-run equilibrium E(a, K) is, therefore, stable.
From any initial point, an Islamic economy moves toward this steady
state equilibrium.

The theoretical stability of an Islamic model may be contrasted to
the empirical instability of a conventional model. In figure 4, we portray
the S&P 500 stock market index and the US federal funds rate during the
period January 2009-December 2013. We observe that the Federal
Reserve fixed the interest rate at the near-zero level of about 0.1%; it has
been largely negative in real terms; hence, there has been no market-
determined interest rate. The central bank forced a near-zero interest rate
and strictly denied rewards to fixed-income assets and particularly to
savings accounts. Helped with unrestrained liquidity, near-zero interest
rates, and speculation, the S&P 500 stock market index has risen about
34% per year during the period 2009-2013, despite sluggish economic
growth of about 2% per year and high unemployment. Since the stock
yields far exceeded the dividends rate, most of the gains came from a
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redistribution of wealth in favour of speculators and stockholders at the
expense of creditors, workers, and fixed-income recipients. The stock
prices index showed no tendency to stabilise around some equilibrium
level. Historically stock prices have kept on rising independent of the real
economy, mainly propelled by cheap money, until they reach a crisis
point. Mirakhor et al. (2012) analysed the severe instability of
conventional financial markets and argued that Islamic finance, with its
core characteristic of risk sharing, may well be a viable alternative to the
present interest-based debt financing regime.

Figure 4 — Weekly S&P 500 Stock Index and US Federal Funds Rate,
January 2009-December 2013
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Source: US Federal Reserve and Yahoo! Finance.

5. Conclusion

In an Islamic economy, interest and interest-rate debt are prohibited.
It is a 100% reserve banking system and capital is financed by equity.
The rate of return is not a fixed interest rate on a loan contract
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irrespective of actual profits or losses in the venture. It is determined by
actual profits and losses. The economy operates along the principle of
Say’s law; savings are real and are invested on a profit-and-loss sharing
basis through equity. Money is not influenced by interest-based credit.

Besides the interdiction of interest, the economy precludes forces
that interfere with the flexibility of prices and wages. The economy
moves from short-run equilibrium to a stable long-run equilibrium from
any initial point as a result of its two important properties: the absence of
interest and debt, and the absence of rigidity.

The Islamic financial system moves to equilibrium and has strong
stability features. The economy is immune to financial crises that are
caused by interest and the interest-based credit system. The financial
system facilitates and serves real sector activities. Authors of the
Chicago plan (1933) considered a 100% reserve based economy the only
system capable of securing financial stability and steady full-
employment. The 2008 financial crisis indicates that an interest-based
system is unstable (Askari et al., 2010; Minsky, 1986). A number of
economists have advocated the abolishment of the credit system and
establishing an equity-based system with 100% reserve banking (Walker,
1873; von Mises, 1953; Carrol, 1965; Rothbard, 1994). The theoretical
properties of 100% reserve cum equity-based financing and its ability to
operate efficiently at full-employment have been assessed. It has been
demonstrated that households earn returns from equity investments.
There is no wealth redistribution from creditors to debtors as in
conventional finance. Wealth is accumulated from savings and not from
debt. Based on this paper, it could be claimed that an Islamic equity-
based system, if shocked, moves towards equilibrium without powerful
fiscal and monetary policy, is not vulnerable to boom-bust cycles, would
have strong stability features and would be conducive to promoting
international trade, financial stability and economic growth.
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Appendix

The following demonstrates that the IS line of an open Islamic
economy has a positive slope. Total differentiation of Equation (44)
yields:
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The slope of the IS line is:
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It is unambiguously positive.
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We show that the IS line of an Islamic open economy that trades in

commodities and assets has a positive slope. Total differentiation of
equation (74) yields:
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The slope of the IS line is:
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It is unambiguously positive.



