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Abstract

Ng & Ng (2003) provide a qualified support for Buchanan’s (1991, 1994) hypothesis on work ethics by showing that a decrease in preference for leisure (a higher work ethics) by an individual benefits her trading partners by improving the terms of trade of the latter. Moreover, the higher the degree of the economies of specialization, the larger is this beneficial effect. Using a similar model, the present paper shows that a simultaneous artificial decrease in preference for leisure by all individuals decreases intrinsic utility evaluated at the original preference. However, using a more realistic model allowing for both home and firm/market production developed by Ng & Zhang (2003), a stronger support is provided for Buchanan’s hypothesis as a shift in preference by everyone from leisure to market goods produced under increasing returns and average-cost pricing increases utility even if evaluated in accordance with the original preference.

Keywords:  work, leisure, increasing returns, specialization, ethics, Buchanan.

JEL Classifications: D60, J20

1. Introduction

Buchanan (1991, 1994) proposes an interesting hypothesis explaining the prevalence of an ethic encouraging more work.  The economies of specialization means that more division of labour may increase productivity.  If everyone works more, this increases the extent of the market which enables a higher degree of division of labor and hence higher productivity.  Individual choice between leisure and work thus results in a sub-optimal level of work.  One way to counteract this is to maintain a work ethic.  In a recent paper (Ng & Ng 2003), the validity and significance of this hypothesis is examined. It concludes with a qualified support for the Buchanan hypothesis by showing that a decrease in preference for leisure (a higher work ethics) by an individual benefits her trading partners by improving the terms of trade of the latter. Moreover, the higher the degree of the economies of specialization, the larger is this beneficial effect on others. The qualifications consist of two parts. First, it suggests that the Buchanan hypothesis probably has more relevance in ancient times when the work ethics originated but is less significant in the current world of global trade where the billions of individuals involved is sufficient to sustain specialization without artificial encouragement of additional work effort.  Secondly,   competition for relative standing, the materialistic bias caused by our accumulation instinct and advertising, and the environmental disruption of material production and consumption suggest that the discouragement of long working week may be more conducive to welfare. 

The second qualification is important. (See Ng 2003 for an analysis of the welfare implications of competition for relative standing, the materialistic bias, and environmental disruption.) However, in the main analysis of the current paper, those considerations will be abstracted away to focus more on the relationship between economies of specialization (or increasing returns) and work ethics as such. In this more traditional economic framework, this paper examines the support for the Buchanan hypothesis as well as the first qualification. It is shown in the next section that both contain some misleading elements and that the original analysis has to be extended to get a less misleading picture. 
Essentially, the artificial decrease in the preference for leisure (and the correspondingly higher production and hence higher desire to trade) by an individual may benefit her trading partners but actually harms the individual herself, at least if valued at her original or intrinsic preference. Thus, it is unclear that this benefit (even if it is larger at a higher degree of economies of specialization) justifies the work ethics. Ng & Ng (2003) did not pursue this point since they focused on the effect on the terms of trade rather than on utility or welfare to avoid the tricky questions of interpersonal comparison of utility and welfare evaluation in the presence of preference changes. In this paper, a way is found to do the analysis despite these tricky questions. Section 2 below shows that a simultaneous artificial decrease in preference for leisure by all individuals decreases the intrinsic utility (the utility derived from using the original utility function with the new set of objective variables) of all individuals in a simple model of ex-ante identical individuals. (In a model of heterogeneous individuals, it is possible to construct specific cases where some individuals may gain but others will lose more, still failing to provide a case for the artificial encouragement of work ethics at the societal level.) Rather, if the original population size is not large enough to allow full specialization, an increase in population increases utility by allowing more specialization. Moreover, using a more realistic model allowing for both home and firm/market production developed by Ng & Zhang (2003), a stronger support (than Ng & Ng’s) is provided for Buchanan’s hypothesis by showing that a shift in preference by everyone from leisure to market goods produced under increasing returns and average-cost pricing increases utility even if evaluated in accordance with the original preference. However, a shift in preference from leisure to home goods (even if also produced under increasing returns) decreases utility evaluated in accordance with the original preference. The contrast between market and home goods is due to the fact that the effect of increasing returns in home production is already fully taken into account by each individual (or household) while that of firm production has not been fully taken into account. Market goods are priced at average costs, consisting of the average fixed cost plus a constant marginal cost. This make the fixed cost component possesses some publicness aspect which is not fully accounted for by individual maximization. This contrast is explained more fully in the concluding section.
2. Division of Labor by Identical Individuals
Since Buchanan relates work ethics to economies of specialization from the division of labor, his case is examined by using models (Ng & Ng use a most simple model of two symmetrical goods and two ex-ante identical individuals with no non-labor inputs) of a framework designed for analyzing the division of labor by Yang and Ng (1993), but with leisure added to examine the role of work ethics. In this section, that model is expanded to allow for three goods (in addition to leisure) X, Y, and Z (in order to examine the role of population size later; the number of individuals remains at two at the moment). We can easily collapse this model into the one of two goods similar to Ng & Ng’s paper by taking Z out of the utility function and make lz, the amount of labour used to produce Z, equal to zero.
Each individual has T units of time which may be used for leisure or the production of either one or more of the three goods X, Y and Z.  Thus, each individual is faced with the time constraint

(1) T = ℓ + lx + ly + lz
Where ℓ = leisure time, li is the amount of time used in the production of good i.  The production functions are

(2)
X = lxa ;
Y = lya;
Z = lza

where a>1 would indicates the presence of economies of specialization.  Individuals are taken as ex-ante identical and production functions are symmetrical to emphasize the point that gain from trade may arise from the economies of specialization alone.  


A Cobb-Douglas utility function is used for simplicity.  Since we are considering a change in preference only for leisure, we let only leisure to carry a preference variable.  Those for x, y and z (using lower case to indicate the amount consumed) may be normalized to unity by scaling the utility function since no asymmetrical preference between the three goods has to be introduced.

(3)
U = xyzl(
Consider first the case of autarky where the individual self-produces all goods.  The maximization of (3) subject to (1) and (2) gives the solution

(4)
lx = ly = lz = aT/(3a + (),

ℓ = (T/(3a + (),

UA = a3a (( [T/(3a+()]3a+( ,

Where the superscript A indicates autarky.


Now consider the case of specialization where an individual specializes in producing either X or Y and exchange with the other individual who specializes in the other good, and both individuals self-produce and consume Z.  Due to symmetry, we need only to consider the case where the individual specializes in X.  From her output of X, she supplies xs in exchange for y at a price of p (price of X in terms of Y).  However, market transactions is supposed to incur a transactions cost of 1 – k.  Thus, while the amount of Y he bought is equal to pxs, the amount he actually consumes equals only kpxs.  His utility function may thus be written as

(5) U = [(T-ℓ-lz)a – xs] kpxslza ℓ(
The maximization of (5) with respect to ℓ, lz and xs gives the following solution

(6)
ℓ= (T/(3a + (),


lx = [2aT/(3a+()]a
x = xs = [2aT/(3a+()]a /2,

y = kp[2aT/(3a+()]a /2,

UD2 = 22(a-1) kp a3a (( [T/(3a+()]3a+( 
where the superscript D indicates division of labour and the subscript 2 indicates the number of individuals or the number of traded goods. From (5) and (6), we have for the symmetrical case with p = 1,
(7) UD2/UA = 22(a-1)k

Thus, division of labour yields a higher utility if and only if 22(a-1)k > 1, i.e. if the economies of specialization (measured by a-1) is sufficiently large to offset the effect of transactions costs (measured by 1-k).  For example, if a = 1.1, k has to be no smaller than 0.87055 for division of labour to dominate autarky in this simple model.  It may be noted that, in this model, the relative superiority of division of labour vs. autarky does not depend on the preference for leisure.  However, if division of labour is chosen, then the willingness to trade decreases with higher preference for leisure; xs is a decreasing function of (.  Thus, to the extent that other people may benefit from one’s willingness to trade, a higher degree of work ethics (reduced preference for leisure) may be regarded as favourable.  This may be shown more formally by bringing in the other person who produces Y into the picture.  His situation is exactly the same as the person producing X depicted above, except that his preference parameter for leisure is indicated by (.  Then his supply ys is the same as the third equation in (6) for xs except that ( is replaced by (.  Then, from the market equilibrium requirement pxs = ys (since the price of Y in terms of X is the inverse of the price of X in terms of Y), we may solve for the equilibrium price of X in terms of Y as

(8)
p = [(3a + ()/(3a + ()]a
which clearly increases with ( and decreases with (.  Thus, the person producing X benefits from the higher work ethics of the person producing Y and vice versa.  


Now, let us examine the effect of a higher degree of the economies of specialization (a larger a) on the benefits of the higher work ethics of others.  To concentrate on the increase in work effort rather than the complication of an initial interpersonal difference in preferences for leisure, we evaluate the effect of an increase in a on the effect of a change in ( (or (, the two are symmetrical) on p at an initial position when ( = (.  We then have,

(9)
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Since a, α, and β are all positive, the right hand side of (9) is positive at α = β. This means that, the higher the degree of economies of specialization, the larger is the beneficial effect of a higher work ethics on the trading partner.  From this (but using a model of only two goods), Ng & Ng (2003) conclude that Buchanan’s conjecture has validity and is related to the economies of specialization. However, as already noted in the previous section, the artificial decrease in the preference for leisure by an individual actually harms the individual herself, at least if valued at her original or intrinsic preference. Thus, it is unclear that this benefit (even if it is larger at a higher degree of economies of specialization) justifies the work ethics. To support Buchanan’s hypothesis, we need to show that, if all individuals decrease their preference for leisure, they will all benefit in accordance to their original preference, at least in a model of identical individuals. A way of examining whether this is true is provided below. The use of a model of identical individuals not only abstract away the complications of interpersonal differences, it also allows us to avoid having to make interpersonal utility comparisons.
Using the above model (the same result obtains when using a similar model with different numbers of individuals and goods, including the simpler model of two goods used in Ng & Ng), we let each individual adopts objective variables ℓ, x, etc. in accordance to those that would obtain if the preference for leisure parameter α were lower at α’. (Since we are now letting all or both individuals adopt this change simultaneously, we do not have to distinguish two different preference-for-leisure parameters α and β). From (6), but replacing α by α’, we have

(6’)
ℓ’  = (’T/(3a + (’),

x’ = xs’ = [2aT/(3a+(’)]a /2,

y’ = kp[2aT/(3a+(’)]a /2,

U’ = 22(a-1) kp a3a ((’)( [T/(3a+(’)]3a+( 
where U’ is the value of utility if the values of leisure, x, and y are given by ℓ’, x’, y’ respectively but the utility function remains at the original (3), in particular with the preference for leisure parameter still at α.


Define U’/U ≡ R, where U is as given in (6) with variables in accordance to the original preference, we have 

(10) R = ((’)( (3a+()3a+(/[(( (3a+(’)3a+(]

From which we have

(11) ∂R/∂(’ = 3a(( ((’)( -1 (3a+()3a+( (3a+(’)3a+(-1(α – α’) over a perfect square.

From (11), it is clear that ∂R/∂(’ equals zero at α = α’ and is positive at all values of α’ < α. Thus, a marginal increase (or decrease) in work ethics (a marginal decrease/increase in α to α’) from the original equilibrium has no effect on utility as the original equilibrium is optimized already (the envelope result) but further increases in work ethics decreases utility in accordance to the intrinsic utility function. Thus, the artificial encouragement of work ethics does not benefit the society, though each individual will benefit from the increase in work ethics of the other individual.


It may appear odd that an increase in work ethics of one person benefits others yet an increase by all is not beneficial to all. This may be explained. An increase in work ethics of one person (or more persons in a model of more than two individuals) benefits others by improving the terms of trade for others through their willingness to improves the terms of trade of her trading partners by her attempt to sell more and buy more. An increase in work ethics of all cannot make the terms of trade better for all, hence missing the terms-of-trade effect, leaving only the distortive effect if the original situation is already efficient. Also, an increase in work ethics of a person decreases her utility evaluated at the original preference. The benefits to others are at the expense of the person herself. When everyone increases work, the utility-decreasing effect dominates the beneficial effects.
Ng & Ng (2003, p.349) explain their result that the artificial encouragement of work ethics does not benefit the society with the statement ‘as the economy of specialization has already been fully utilized at the original point … where each individual specializes in the production of only one good’.  (That paper has the number of individuals equal to the number of goods). This explanation suggests that, if the number of individuals is smaller than the number of goods and hence insufficient to allow for full specialization, the encouragement of work ethics may benefit the society by providing more scope for specialization.  This is in fact misleading. In the model above, we have already made the number (3) of goods larger than the number (2) of individuals. Yet, we have shown above that the artificial decrease in preference for leisure does not benefit the society, at least for the type of models where the economies of specialization is individual specific. The reason is that, without an increase in the number of individuals, although the lower preference for leisure releases more labour time for the production of goods and hence achieve a higher productivity, the net effect on utility is negative. The original amount of labour time allocated to the production of goods is already optimal given the price and production possibilities the individual faces. An artificial increase cannot therefore increase utility. This is not changed by considering a simultaneous increase in labour time by all individuals as such an increase does not change the relative price between goods and hence is similar to the situation faced by the optimization problem of a price-taking individual. Thus, an increase in the extent of the market through more work (a lower α increase xs), even if leading to higher productivities in goods production through the economies of specialization, need not be utility enhancing. Rather than increasing labour time, it is an increase in the number of individuals (which also increases the extent of the market) that can increase utility. This can be illustrated using the above model but with the number of individuals increases to three, allowing for all three goods to be produced by specialists, with no home production needed. Using a similar method as the derivation of (6) above, we have for the symmetric case with the prices of all goods equal to one and for the person specializing in the production of X (persons specializing in producing Y and Z are symmetrical to this case as well),

(12)
ℓ= (T/(3a + (),


lx = [3aT/(3a+()]a
x = [3aT/(3a+()]a /3,

y = z = k[3aT/(3a+()]a /3,

UD3 = 33(a-1) k2a3a (( [T/(3a+()]3a+( 

where the subscript 3 indicates that the number of individuals or traded goods is now three. From (12) and (6), wee have,

(12) UD3/UD2 = 3(a-1)(3/2)2(a-1)k = (3/2)a-1(9/8)a-122(a-1)k
which is clearly larger than one for the case where the division of labor between two individuals dominates autarky, i.e. where  UD2/UA =  22(a-1)k (see Eq.7) is larger than one. Thus, if the transaction efficiency k is large enough and/or the degree of economies of specialization (a) is large enough such that division of labor between two persons is better than autarky, division of labor between three persons is even better still. More generally, using a model with any number of goods, a larger population (up to the number of goods in models where this number is exogenously given) facilitates more specialization and increases per capita utility. Our results so far may be summarized as
Proposition 1: In our model of division of labor with economies of specialization, an artificial shift in preference from leisure to goods by all individuals decreases the utility of the representative individual evaluated at the original preference. An increase in population size increases utility by allowing more specialization if the original population size is not sufficient for full specialization.
Could we then conclude that Buchanan’s hypothesis is not applicable with respect to a decrease in preference for leisure but only applicable with respect to an increase in population size? This conclusion is yet premature since a different result may be obtained in a different model. The next section examines this.

3. A Model of Mixed Home and Firm/Market Production
The Yang–Ng framework analyses division of labor from the level of individuals with individual-specific economies of specialization. This has the advantage of tackling the problem at the most basic level of individual choice. The framework has also been used to analyse the emergence of firms, industrialization, urbanization, and other problems (for a survey, see Yang 2003). However, the increasing returns (due to the economies of specialization) involved do not go beyond the individual level. The majority of production in most advanced economies is undertaken by firms with increasing returns prevailing over the whole relevant range of production, but also with individual home production still taking place. Ng & Zhang (2003) combines the Yang-Ng analysis of economies of specialization at the individual level with the Dixit & Stiglitz (1977) analysis of the free-entry (average-cost pricing) monopolistic production by firms. (For an earlier model combining home production with market production by firms emphasizing the role of the number of intermediate goods and different stages of production, see Locay 1990. Here, the complications due to intermediate goods and stages in production are ignored.) In this section, the model developed by Ng & Zhang (2003) is used to examine the role of work ethics.
Consider an economy with M identical consumers, each with the following decision problem for consumption which includes the set R of goods bought in the market from the firms and the set J of goods home produced by the individual herself.
(13)
   Max:    u = 
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(home production function)

where pr is the price (all prices are relative to the price of labor which is used as the numeraire) of market good r, xr is the amount of good r that is purchased from the market, R is the set of market goods, xj  is the amount of home good j, lj  is the amount of labor used in producing home good j, a<1 is a fixed cost parameter which stands for economy of specialization in home production, c is the marginal cost in home production. (For the utility function in Eq. 13 to make sense, a also has to be positive. With a zero, the preference for diversity implied in the utility function will make the home number of goods m go to infinity and the amount of each home good approach zero.) J is the set of home goods,  l is leisure, 
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is the amount of labour hired by firms, 
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 is the parameter of elasticity of substitution between each pair of consumption goods, 
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 is a preference parameter,  and u is utility level. The amount of time each individual has is normalized to unity. Each individual is a price taker and her decision variables are l, lj and xr. It is assumed that the elasticity of substitution 1/(1-() > 1, or 1 > ρ > 0 as usual.      

      The problem in (13) gives the following demand function and home labor utilization, and the number of home goods (for the symmetrical case where all market goods are symmetrical and similarly for all home goods,; see Ng & Zhang 2003 for details),
(14)                              
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where n is the number of market goods, m is the number of home goods, and p is the price of all the symmetrical market goods. 

       For the business sector (with symmetrical firms producing for market sales), a model with monopolistic competition with free entry and zero profit (average-cost pricing) similar to the Dixit-Stiglitz model is used. The production function of market good r is
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so that the labor cost function of good r is
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where Xr is the output of market good r (note that Xr = Mxr), A is the fixed cost, and b the constant marginal cost. (Again A has to be positive, otherwise a profit maximization equilibrium with a constant marginal cost is inconsistent with the zero profit condition, as the demand curve for each good is downward sloping.) This gives rise to increasing returns or decreasing average costs. With the zero profit condition and the profit maximization condition for each firm, together with utility maximization by each individual described above, the general equilibrium of the system is given by the following results (dropping the subscript r)
(17)
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(amount of leisure of an individual)
xj = ρ2a/(1- ρ2)c,
(amount of a home produced good)
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Substituting the relevant variables in (17) into the utility function in (13), we have the equilibrium level of utility in terms of the parameters.
(18)
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Next, we use the method similar to the derivation of R given in (10) above. We let the various variables be the ones that would prevail with a lower preference for leisure (noting that, in the current model, this involves a higher α and/or β, in contrast to a lower α of the model in the previous section where α is the preference for leisure parameter) but with the utility level (denoted as U’) evaluated using the original utility function. We then see how this new utility level U’ compares with the original utility level U (that from variables determined by the original preferences, as given in Eq. 17) and see how the ratio R ≡ U’/U changes (or how ln R changes, as R always vary in the same direction as ln R) with respect to a decrease in preference for leisure and an increase in preference for the market goods (from α to α’) and/or an increase in preference for the home goods (from β to β’). We have,
(19) 
∂lnR/∂α’ = 
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The right hand side of (19) is necessarily positive at α=α’, β=β’, since 1>ρi>0 for both i, making the first term 
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 which is equal to one. The positive third term and the negative fourth term have the same numerator. The first terms of their denominators are also equal.  The first term of the denominator of the third term is negative and that of the fourth term is positive. This means that, as long as the whole denominator of the third term remains positive, the positive third term must be larger than the negative fourth term in absolute value, making the combined third and fourth terms positive.  If we substitute the solution for n into the solution for x in (17), we have
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Since the denominator is positive and 
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 in the numerator is also positive, the remaining part 
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 in the numerator must also be positive for x to be positive. 
 At α=α’, β=β’, this term is the same as the denominator of the third term in (19) which must thus also be positive. Thus, the right hand side of (19) must be positive at α=α’, β=β’. This means that, from the original position, a shift in preference from leisure to the market goods increases utility even evaluated in accordance to the original preference.

(20) In the model of this section, given other parameters, the degree of increasing returns to scale in market production is related positively to the fixed cost parameter A. Since A occurs twice in (19) and in both case it is in the denominator and associated with a negative sign and with other associated terms positive, it is straightforward to see and show that

(21) ∂2lnR/∂α’∂A > 0

Thus, the higher the degree of increasing returns in the production of market goods, the larger is the utility-improving effect of a shift in preference from leisure to market goods. The discussion so far may be summarized as

Proposition 2: Where the market goods are produced under conditions of increasing returns and priced at average costs, a shift in preference away from leisure towards market goods increases the utility level of the representative individual even if evaluated in accordance to the original preference. The higher the degree of increasing returns, the larger is this effect.
It may be thought that the above proposition applies only in our model with both market and home goods. In fact, we may take the special case with β = 0 which signifies the absence of home goods (the number of home goods produced/consumed m = 0 from Eq. 17), the positivity of (19) and (20) is not affected. Thus, proposition 1 applies even to a model with only market goods.

Now consider a shift in preference from leisure towards the home goods. Similar to the derivation of (19), we may derive,
(21)
∂lnR/∂β’ = 
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Noting that 1-α-β (being of the same sign as leisure l from Eq.17), α, β, ρi, 1-ρi , A, M are all positive, it is easy to see that all terms in the right hand side of (21) except the first term are negative. (The positivity of the denominator of the second last term has already been discussed in the paragraph preceding Eq.21.) From the original position with β = β’, this first term equals 1/ρ2. It can be seen that the absolute value of the negative second term must be smaller than 1/ρ2, as 
[image: image31.wmf]22

'(1)

rbr

+-

 in the denominator must be larger than the term 
[image: image32.wmf]2

(1)

br

-

 in the numerator. Thus, the first two terms combined to be positive and the signing of the right hand side of (21) appears to be impossible. However, if we combine these first and second terms with the fourth and fifth terms, the combined four terms can be shown to equal
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where the first term of one is exactly offset by the third term in the right hand side of (21) which equals negative one at α=α’, β=β’. With the negative sign, the second term of the above displayed expression is necessarily negative. Thus, all the seven terms in the right hand side of (21) must add up to be negative at α=α’, β=β’. Hence from the original position, a shift in preference from leisure to the home goods decreases utility evaluated in accordance to the original preference.
Proposition 3: An artificial shift in preference from leisure towards home goods decreases utility evaluated at the original preference despite the fact that home goods are produced under conditions of increasing returns.

The contrasting results between home goods (Proposition 3) and market goods (Proposition 2) are explained intuitively in the concluding section.
We may also examine the effect of an increase in population M holding other parameters unchanged (including the conditions of increasing returns; this may not be possible for a very large M). From (18), we have

(22) 
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where the positivity follows from the positivity of the denominator of the first term in the right hand side as discussed in the discussion below (19). We have

Proposition 4: An increase in population, with other parameters unchanged (if feasible) increases utility by allowing the spreading of the fixed costs in market production.

4. Concluding Remarks

In this paper, it has been shown that
· In the model of division of labor with economies of specialization at the level of individual/household production, a shift in preference from leisure towards goods decreases individual utility evaluated in accordance to the original preference.

· If the original population size is not large enough to allow for full specialization, an increase in population increases utility by facilitating more specialization.
· In the extended model allowing for both home and firm/market production under increasing returns and with average-cost pricing for firms, a shift (if not excessive) in preference from leisure towards market goods increases individual utility even if evaluated in accordance to the original preference.

· A shift in preference from leisure towards home goods decreases individual utility evaluated in accordance to the original preference.

· An increase in population with other parameters remaining unchanged (if feasible) increases utility by allowing the spreading of the fixed costs in market production.

The intuitive reasons for some of the above results may be mentioned. In the presence of increasing returns, the average cost of producing a good is falling with output and the marginal cost is below average cost. With average-cost pricing of firms (due to free entry), market goods are consumed until marginal valuation equals price which equals average cost. However, efficiency requires the equality of marginal valuation and marginal cost. Thus, market goods are under consumed. A shift in preference from leisure towards market goods may thus increase efficiency. Although home goods are also produced under the condition of increasing returns in the model of Section 3 above, the problem does not arise. Home production is consumed by the individual/household and the decision on how much to produce/consume concerns the individual only. Hence, the individual takes the effect of increasing returns fully into account and optimize accordingly. There is thus no under production/consumption in home goods. An artificial shift in preference from leisure towards home goods is thus inefficient evaluated in accordance to the original preference. For market goods produced by firms, the price determined in accordance to average cost is common to all individuals consuming the good. In our model, increasing returns arise from a fixed cost component with a constant marginal cost. The fixed cost component is shared by all consumers and spread over all units of the good produced. It thus processes the essential element of publicness as in a public good. An increase in population size helps to reduce the average cost of producing such a good and hence increases the utility of an existing individual. Also, with increasing returns, higher consumption helps to reduce the average cost for other individuals. This possesses the aspect of external benefits not taken into account by the optimization decisions of individuals. This explains the beneficial effects of an increase in preference for market goods by all individuals on all individuals even in accordance to the original preferences.

The above explanation, while relevant, is yet incomplete, at least for the long run. In the short run, efficiency requires the equation of marginal valuation with the short run marginal cost and the above explanation is adequate. However, in the long run, efficiency requires the equation of marginal valuation with the long run marginal cost. With free entry and average-cost pricing, the long-run marginal cost is determined more by the average than by the (short-run) marginal cost. In the model in Section 3, the costs (relative to the price of labor) of firms are assumed to be independent of the number of firms. A shift in preference from leisure to market goods increases the demand for the product of each firm, given the number of firms in the short run. As the cost curve/function of the firm remains unchanged, this increases the profits of firms and induces entry. In the long-run equilibrium, profits become zero again. What is the gain? The gain consists of two parts. First, the larger number of firms/products increases utility by providing a wider range of choice. The individual utility function posited values variety and hence utility is increased this way. Secondly, with the larger number of firms, the demand for the product of each firm becomes more elastic and hence the demand curve is tangent to the unchanged cost curve at a lower price. Thus, despite the fact that the number of firms/products increases, the quantity produced by each firm also increases. This helps the average cost of production to be lowered due to the spreading of the fixed cost component over more units. This can be confirmed in the model of Section 3 by showing that the shift of preference from leisure to market goods will lower the price and increase the output of each market good.
Appendix
Here, we use a specific case (with the relevant parameters assuming some specific values) of the model in Section 3 to verify a result there. The assumed parametric values are: α = β = ¼, ρ1 = ρ2 = ½, M = 49,500, A = 100, b = 0.0001, a = 0.01, c = 0.001. We may then calculate the equilibrium values of the relevant variables from (17),

(A1)
m = 20, xj = 10, n = 50, x = 19.79798, 
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 = 0.4.
It may also be checked that these values satisfy the budget constraint in (13). For the symmetrical case, the utility function in (13) may be written as

(A2)
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Substituting the equilibrium values of the variables as given in (A1) into this utility function, we have
(A3)

u = 75.0214.

However, if we let α artificially increases (for all individuals) from 0.25 to 0.3762626 with all other parameters (including β) remain unchanged (thus the change corresponds to a shift in preference from leisure to market goods), the new set of values for the relevant variables is now
(A4)
m = 20, xj = 10, n = 75, x = 19.93266, 
[image: image37.wmf]l

 = 0.2989899

where n and x increase at the expense of leisure 
[image: image38.wmf]l

. It may again be checked that this new set of variable values also satisfy the budget constraint in (13). Substituting this new set of values into the utility function in (A2) but with the value of α there remaining at 0.25, we have
(A5)

u = 79.573

which is higher than that in (A3). Thus, if everyone shifts preference from leisure to market goods produced under increasing returns, utility, even evaluated at the original preference, may increase for everyone.
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� Economically, the size of the fixed cost of market production A must not be too large in relation to the population size M. Otherwise the economy may not be viable if the labour of all people combined is insufficient to provide for the fixed cost of production, allowing for the necessity of producing  some home goods and having some leisure.


� Further welfare implications of increasing returns are examined in Ng & Zhang (2003).





_1121602918.unknown

_1121758872.unknown

_1121850037.unknown

_1122277272.unknown

_1122277405.unknown

_1122277330.unknown

_1121867444.unknown

_1122188324.unknown

_1121852513.unknown

_1121762698.unknown

_1121763050.unknown

_1121849558.unknown

_1121760634.unknown

_1121756527.unknown

_1121757995.unknown

_1121758182.unknown

_1121756591.unknown

_1121754940.unknown

_1121756121.unknown

_1121696257.unknown

_1118139205.unknown

_1121074627.unknown

_1121593354.unknown

_1121593514.unknown

_1121602510.unknown

_1121593371.unknown

_1121243084.unknown

_1121593323.unknown

_1121242172.unknown

_1121073336.unknown

_1118139223.unknown

_1118138902.unknown

_1118138939.unknown

_1116160971.unknown

_1116160979.unknown

_1116137434.unknown

