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introduction

What expenditure level would make a family of two adults plus three children as well off as one made up of two adults and one child which spends $21,000 pa? What about a sole parent plus one child family? These questions ask for welfare comparisons between households of different types and have led to the development and use of household equivalence scales which seek to answer them succinctly. The simplest scale is the per capita one but this conflicts with the intuitive notion that whereas two may not be able to live as cheaply as one, two can certainly live more cheaply together than they can apart. A per capita scale overestimates how much income is required for larger families relative to smaller ones. By contrast, treating all households the same (i.e. "no scale") does just the opposite. Something in-between is required to allow a realistic adjustment of expenditure (or income
) to needs for comparison purposes.

This paper discusses some of the challenges involved in exploring this "in-between" territory, and in doing so two audiences have been kept in mind. First, there are the interested non-experts who need to use or understand equivalence scales in policy and/or research endeavours. Secondly, there is the smaller group who have varying degrees of more advanced familiarity with the background issues.

The paper has two primary objectives. For the first group in particular the goal is to provide mediated access to the relevant literature with a view to encouraging a more informed and circumspect evaluation and use of equivalence scales. It is easy to be seduced by the tidy rows of numbers and the apparently "scientific" methodology of deriving scales with the result that a healthy critical perspective can be lost. In short, the first goal is to demythologise (particularly the microeconomic framework) and thus empower the inquisitive non-expert.

The second objective relates to both groups: it is to raise the issue of the need for some serious and widely-based work to be done to develop a contemporary New Zealand-based scale, research that would simultaneously enable a review of the appropriateness of the current de facto official scale (Jensen 1988)
.

The next two sections survey a range of scales from the literature. Contemporary examples are then given showing that the choice of scale matters. Three analytical sections follow, developing a formal framework in which to set the various types of scale estimation methods and examining three of the major difficulties for one of these, the full utility function approach. Having identified the dilemma (policy and research need scales, but there seems to be no independent means of deciding which one is "best"), the principle of "using informed judgement to choose a plausible scale" is analysed in relation to the Jensen 1978 and 1988 scales.

an illustration

Although there is no consensus on precisely where in the "in-between territory" the line should be drawn, the general idea is well-accepted. In fact a reasonable scale
 can be generated simply by assigning weightings to household members in terms of adult equivalences. As an example of this modular or building block approach, assume that second and subsequent adults may be given a 60% weighting and that children under 16 may be counted on average as being equivalent to 40% of an adult. Naturally the first adult counts as 100%. The resulting scale for selected household types is shown in the first line of Table 1. The almost universal practice in the literature on the cost of children and the predominant practice in general, however, is to use the alternative base of a two adult couple. The second line in the table shows this conversion and will be the format followed in this article.

Table 1  An Illustrative Scale Generated from Arbitrary But "Sensible" Adult Equivalent "Building Blocks"

	
	A
	A+1
	A+2
	A+3
	2A
	2A+1
	2A+2
	2A+3
	2A+4

	In "adult equivalences"
	1.00
	1.40
	1.80
	2.20
	1.60
	2.00
	2.40
	2.80
	3.20

	Two adult couple base
	0.63
	0.88
	1.13
	1.38
	1.00
	1.25
	1.50
	1.75
	2.00


Note: in the column heading, A= a one adult household; A+1= a one-adult plus one-child household and so on.

The table can be read in one of two equally helpful ways. For instance, a two-adult-three-child family spending $29,000 in a year is deemed to be as well off as a childless couple spending about $16,500 in the same time. In other words, the larger family's equivalent or equivalised income is $16,500 (= $29,000/1.75). Alternatively, the table can be used to determine the extra income needed as family size increases – for example, given that a childless couple is spending say $20,000 pa, then a sole-parent two child family needs to spend 13% more (i.e. $22,600 in total) to be as well off.

The modular approach is widely used and the range of scales generated reflects the varying judgements made about the relative contributions of different household members as summarised in Table 2 for two-parent households.

Table 2   Examples of Modular Based Scales

	Original Specification
	Recalculated for couple household as reference           

	
	Adults 1 & 2
	Ch 1,2,3…
	2A
	2A+1
	2A+2
	2A+3
	2A+4

	German1
	1.0
	0.80
	
	0.65
	
	1.00
	1.36
	1.72
	2.08
	2.44

	OECD2
	1.0
	0.70
	
	0.50
	
	1.00
	1.29
	1.59
	1.88
	2.18

	CCSD3
	1.0
	0.67
	
	0.33
	
	1.00
	1.20
	1.40
	1.61
	1.81

	LIS4
	1.0
	0.40
	
	0.30
	
	1.00
	1.21
	1.43
	1.64
	1.86

	Jensen (1989)5
	1.0
	0.55
	0.35
	0.30
	0.25
	1.00
	1.23
	1.42
	1.58
	1.74


Notes

1
Based on a budget standards approach (Burkhauser et al. 1990)
2
Recommended by the OECD for countries that do not have their own scale, (OECD 1982)

3
Used by the Canadian Council on Social Development (Phipps 1993)

4
Used by the Luxembourg Income Study
5
Designed to fit well with the Revised Jensen Scale (Jensen 1988)
A POTPOURRI OF SCALES

Even the most cursory perusal of the literature reveals a potentially dismaying range of scales. It is often noted, for instance, that Whiteford's (1985) extensive critical review of some thirty studies and fifty-five scales, reports ratios ranging from 1.00 to 1.47 for a household made up of a couple and one child! There do not seem to have been any implausibly low scales produced lately, but whether this is due to better methodology or a reputation-sensitive pre-publication filtering process is not clear. Table 3 gives some indication of the range of scales reported in various studies.

Table 3  A Selection of Scales

	
	A
	A+1
	A+2
	A+3
	2A
	2A+1
	2A+2
	2A+3
	2A+4

	per capita
	0.50
	1.00
	1.50
	2.00
	1.00
	1.50
	2.00
	2.50
	3.00

	Banks & Johnson (1993)1
	-
	-
	-
	-
	1.00
	1.37
	1.70
	1.99
	-

	Tran Nam et al. (1990)1
	0.71
	0.90
	1.14
	1.45
	1.00
	1.27
	1.61
	2.03
	-

	Jensen (1978)
	0.60
	0.92
	1.20
	1.46
	1.00
	1.27
	1.53
	1.77
	2.00

	FBU2 (1992)
	0.89
	1.15
	1.39
	-
	1.00
	1.28
	1.48
	-
	-

	McClements (1977)
	0.61
	-
	-
	-
	1.00
	1.23
	1.46
	1.69
	1.92

	Jensen (1988) = RJS3
	0.65
	0.91
	1.14
	1.34
	1.00
	1.21
	1.41
	1.58
	1.75

	Whiteford (1985) = GMS4
	0.64
	0.90
	1.10
	1.31
	1.00
	1.20
	1.38
	1.59
	(1.74)

	Square root5
	0.71
	1.00
	1.22
	1.41
	1.00
	1.22
	1.41
	1.58
	1.73

	Ray (1986)6
	-
	-
	-
	-
	1.00
	1.21
	1.42
	1.63
	-

	Tran Nam et al. (1990)6
	0.52
	0.81
	0.94
	1.28
	1.00
	1.20
	1.27
	1.44
	-

	Tsakloglou (1991)7
	-
	-
	-
	-
	1.00
	1.13
	1.29
	-
	-

	Danziger et al. (1984)8
	-
	-
	-
	-
	1.00
	1.12
	1.23
	1.32
	1.40

	unadjusted
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00


Notes

1
Engel method

2
A budget-standards based scale from the Family Budget Unit (FBU), University of York. The sole-parent scales have an extra allowance built in (0.18) to cover "the special costs of sole parenthood". Modest childcare is built into each family type. (Oldfield 1992, Bradshaw 1993)

3
RJS = Revised Jensen Scale

4
GMS = Geometric Mean Scale (a geometric mean is the nth root of the product of n numbers)

5
Taking the square root of (half) the number in the household produces an apparently plausible scale. The reason that this works is that the shape of the square root function is similar to that of equivalence scales that show economies of scale as household members are added.

6
Full utility function method

7
Rothbarth method

8
Subjective method

Equivalence scales can be developed for most household types and considerable detail can be built in, possible considerations being household income, the age of any children, the employment status of the adult(s), housing tenure and the age (lifecycle position) of the household. To maintain the focus of this article, no attempt will be made to bring in such detail and the household type will be limited to one and two-parent family households where there are dependent children who are assumed to be between eight and 10 years on average.

does it matter which scale is used?

There is not likely to be much controversy generated by the claim that the choice of scale is likely to affect the outcome of a particular study (Rutherford et al. 1990)
. For example, in an income distribution study like the one by Krishnan in the previous issue of this Journal, the use of a scale more like the higher one produced by Tran Nam et al. (1990) rather than the RJS (see Table 3) would increase the number of two-parent families with dependent children below a given reference line. The choice of scale has policy implications arising from the different poverty profiles produced.

Table 4  Comparison of Weekly (Direct) Child Costs Generated from Equivalence Scales
With Current State Assistance to Families in Receipt of UB and DPB – Using Two Different Sets of Scale

	
	A+1
	A+2
	A+3
	2A+1
	2A+2
	2A+3

	Whiteford (1985) (A = 0.64 and 2A = 1.00)
	0.90
	1.10
	1.31
	1.20
	1.38
	1.59

	"Child costs" with MC UB as the base income
	$60
	106
	155
	46
	88
	136

	FS + "family premium" component of benefit
	$102
	147
	174
	57
	84
	111

	Difference (negative = "undercompensated")
	$42
	41
	19
	11
	-4
	-25

	Jensen (1978) (A = 0.60 and 2A = 1.00)
	0.92
	1.20
	1.46
	1.27
	1.53
	1.77

	"Child costs" with MC UB as the base income
	$74
	138
	198
	62
	122
	178

	FS + "family premium" component of benefit
	$102
	147
	174
	57
	84
	111

	Difference (negative = "undercompensated")
	$28
	9
	-24
	-5
	-38
	-67


The choice becomes even more critical when used for any practical purpose relating to the relativities between different households. In the absence of other compelling rationales, policy advisers quite reasonably turn to equivalence scales for guidance. By way of illustration, Table 4 compares the "cost of children" implied by two different scales with existing benefit relativities. The "child costs" in the second line of each panel are calculated by applying the child component of the scale in the first line to the basic married couple Unemployment Benefit (UB) of $12,000
. The third line gives the dollar amounts which are payable for children in the current income support regime. The fourth lines show the difference between current income support and the implied costs in the respective second lines.

Although the general trend of the analysis is the same for each scale (viz – smaller families are over-compensated relative to larger ones), the differences arising from the use of one scale rather than the other, though typically amounting to only $20 or $30 a week, are in living standard terms potentially very large given that for those living on the edge "every dollar counts". In passing, it is important to note that the choice of scale has not only personal implications but also potential fiscal ones. Given a fixed base reference, the Jensen (1978) one is more costly than the Whiteford GMS in direct benefit expenditure, although the net fiscal effect would depend on the second-round effects
.

Another example is the income thresholds for community service card eligibility. Table 5 shows the ratios implicit in the gross income eligibility thresholds for various households types – the after-tax scale is not greatly different if it is assumed that the main part of the household income comes from one person in the two-adult households. The implicit scale has a reasonable fit with the GMS, although there is some bias against two-parent and towards sole parent families. However, if the Jensen (1978) scale was taken as the benchmark, then there is considerable bias against two-parent families and larger sole-parent families.

Table 5 Equivalence Scale Implicit in Income Thresholds for Community Service Card Eligibility

	
	A
	A+1
	A+2
	A+3
	2A
	2A+1
	2A+2
	2A+3

	Gross income threshold
	17500
	26000
	30500
	35000
	26000
	30500
	35000
	39500

	Implicit scale
	0.67
	1.00
	1.17
	1.35
	1.00
	1.17
	1.35
	1.52

	Whiteford (1985) GMS
	0.64
	0.90
	1.10
	1.31
	1.00
	1.20
	1.38
	1.59

	Jensen (1978)
	0.60
	0.92
	1.20
	1.46
	1.00
	1.27
	1.53
	1.77


A FORMAL ANALYTIC FRAMEWORK

The modular method can be seen as a means of giving tidy expression to judgements informed in part by the results generated by other methodologies, each of which seeks to base itself in some way on the consumption behaviour of households themselves. In order to give a coherent account of these different approaches, it is helpful to develop the rudiments of a formal framework, one which parallels that of the consumer demand theory of microeconomics. This exercise has the positive spin-off of facilitating interaction with the more serious literature on the subject, which is one of the objectives of this contribution.

A good place to start is with a cost or expenditure function C(.) which is a key component in the definition of an equivalence scale. The minimum expenditure that a certain household type requires to reach a given level of welfare
 is assumed to depend on three main factors: the standard of living or level of well-being to be attained (W), the household characteristics (a) and the prices faced (p). So, we can write


C
=
C(W, p, a)

(1)

One household type (e.g. a couple household) is taken as the reference household (r). For any other household (h) the equivalence scale (ES) can be defined as the ratio of expenditures needed to reach the same welfare level W. Formally,


ESh
=
Spending by h to reach W / Spending by r to reach W



=
C(W, p, ah) / C(W, p, ar) 
(2)

There are several issues arising from this definition that call for comment. First, the definition allows for the possibility that the scale values depend on the level of well-being. In practical terms this means that for a family of two adults and one child the scale may be, say, 1.25 for a household income of $25,000 and 1.18 for one of $50,000. However, for many of the uses to which scales are put (e.g. distributions of equivalent income), it has to be assumed that they are relatively constant across different levels of well-being. There is mixed evidence regarding the validity of this constancy of scale assumption (e.g. Conniffe 1992, Tran Nam and Whiteford 1990). In practice, it is regularly assumed that there is constancy over a wide range of income.

Secondly, for scales to make any sense in their normal applications, it is necessary to assume an equitable intra-household allocation of resources. Even if this assumption is reasonable for most family households, it clearly does not apply to some other households (e.g. most flatting arrangements) where the degree of sharing of resources is much less. Thus, the definition is useful for only a subset of households, albeit a large one.

Thirdly, given that cross-sectional rather than longitudinal data are usually used, the prices that various households face are usually assumed to be near enough to the same, so the definition simplifies to


ESh
=
C(W, ah) / C(W, ar) 
(3)

The most serious challenge to the reasonableness of this assumption arises in the housing area, where, for example, regional differences in prices can be considerable (as in New Zealand).

Fourth, a decision has to be made as to what contributes to the two remaining elements in the cost function, namely, the standard of living (W) and household characteristics (a). As intimated earlier, there is a range of household characteristics for whose inclusion a prima facie case could be made. It is common practice to limit "a" to household composition (i.e. number of adults and children), the justification being that this is a good first approximation compromise between the competing desires for parsimony and completeness. The factors contributing to standard of living or welfare (W) are similarly numerous. With one eye on the makeup of the utility function (U) of consumer demand theory, household welfare is generally taken to depend on both what is consumed (q) and on household composition (a). Thus, we can write – 


W
=
W(q, a)
(4)

AVAILABLE METHODS

A good number of methods are available to estimate equivalence scales. In terms of the definition in (2) and (3) above, each method effectively needs some way of putting numbers on the cost functions for the two households and some way of identifying when households are at the same level of well-being. The range of approaches can be grouped into four broad families according to the means used to make these two judgements.

Welfare Proxy Methods

These methods adopt a specific proxy for welfare, a substitute which can itself be relatively easily identified. One of the oldest approaches and perhaps the simplest has it that two households are equally well off when the proportion of their spending allocated to food is the same. This is called the Engel method as it takes its inspiration from the work of Ernst Engel who last century observed that food-share diminishes with rising income. The bundle of necessities can be extended to include clothing, housing and the like. This extended Engel approach is often referred to as the Canadian method because of its development and use by Statistics Canada.

The third welfare-proxy method – the Rothbarth method – works from the assumption that there is equivalence of well-being when the same absolute amount of adult-only goods is consumed. Erwin Rothbarth (1943) is generally credited with the earliest work in this area some fifty years ago, although his adult goods encompassed a wider range than the ones used these days which often do not include much more than alcohol, tobacco and perhaps clothing.

For each of these methods, the actual relationship between expenditure (on the relevant goods) and total income can be estimated by specifying an appropriate functional form for the equation and applying regression techniques to fit it to the available survey data. From this the cost function (C) can be derived and hence a set of scales for different household types can be calculated.

"Subjective" Methods

Empirical work need not be limited however to analysing cost functions based on household expenditure data sets. The cost function C(.) in the formal framework above answers the question, "How much income is needed by a given household to reach a given welfare level?" The same sort of question has been asked over many years by sociologists. The most well-known example is asked by the US Gallup Poll: "What is the smallest amount of money a family of four needs to get along in your community?" The question can be understood as one way of putting a number on the cost function for the welfare level "getting along". Such "getting by" type questions and more sophisticated versions thereof form the basis of the subjective method of estimating child costs
.

Budget Standards Methods

In these, a basket of goods and services which is deemed to be consistent with a predetermined standard of living (say, "modest-but-adequate") is itemised and costed for each family type and the ratios calculated. In contrast to the other approaches which can be classed as descriptive, this method turns to a prescriptive methodology which only indirectly uses HES type household expenditure data. Focus group methodology can perhaps be seen as a mixture of both the subjective and budget standards approaches.

Full Utility Function Methods

Although each of the above families of approaches fits comfortably within the simple analytic framework being used, none of them can be said to have a rigorous theoretical foundation. The "economic approach" seeks to meet this challenge through the application of the well-established consumer demand theory to household welfare comparisons. Despite the fact that there is considerable debate as to whether the two are compatible, this method has proved increasingly popular for many reasons, not least of which is the claim that it avoids many of the subjective and ad hoc elements of the other approaches.

The starting point is the representation of household preferences by a utility function U(.)


where U
=
U(q, a)
(5)

Utility is a core concept for economics and in the context of this paper there are two matters that need to be understood about these abstractions. First, the utility level (U) is the economic model's interpretation of standard of living (W) in the sense that households are said to be at an equivalent level of well-being when they have the same U value. Secondly, the term "utility function" is unfortunate because it gives the impression that the actual level of well-being or standard of living itself can somehow be measured and assigned a number. The truth is quite different as is hinted at by the full description of "ordinal utility function". U(.) is simply a mathematical formula which can give a numerical representation of the preferences of the household, ranking them in order (hence, "ordinal").

The second concept is that of the "budget constraint". In reaching its final spending decision, the household is guided not only by its utility function (i.e. its relative preferences) but also by the fact that the sum of what it spends on the various groups of goods and services is limited by its "budget" (income in this model).

To use the utility function method to estimate scales, several steps are involved. First, the household utility function (5) is assumed to have a certain mathematical form, although some of its parameters have unknown values. It is further assumed that a household seeks to maximise U(.) subject to the budget constraint. This constrained maximisation problem can be solved using some reasonably straightforward algebra and calculus and a cost or expenditure function C(.) and a set of demand equations D(.)
 result. If Y is the income or total expenditure of the household then they take the form – 


Y
=
C(U, p, a)
(6)


q
=
D(Y, p, a)
(7)

Secondly, because U(.) has some parameters in it whose values are unknown, so also do the demand equations (7). By analysing a household expenditure data set such as that produced in the Household Economic Survey (HES) using regression techniques, another set of demand equations can be produced based on the actual consumption behaviour of different household types. This in turn holds out the hope of determining the unknown parameters in (7) and hence the precise mathematical form of U(.) and therefore (at last) of C(.).

In keeping with (3) above, scale values can be calculated via –


ESh
=
C(U, ah) / C(U, ar) 
(8)

Given that the parents are the only ones present in both household types, it is reasonable to claim that the utility referred to on the top and bottom lines is that of the parents. This is a point developed by Gronau (1988) who puts the case for the Rothbarth method as the natural one. An alternative is to see the utility as household utility with the parent(s) as benevolent dictator(s) ensuring an equitable resource allocation.

can we choose a "best" method?

It would be very helpful if a particular method or resulting scale could be identified as "correct" or "the best" on solid theoretical, empirical or other grounds. However, the one result that has unanimous support in the whole field is that "no clearcut 'winner' or theoretically most satisfying equivalence scale has yet emerged" (Buhmann et al. 1988: 130)! It would even be comforting if the differing relativities reflected in the scales corresponded systematically to the different approaches used to derive them. There are some tendencies (for instance, the pure Engel method tends to give higher values and Rothbarth lower) but, in general, there is no obvious systematic variation (Coulter et al. 1992a). What is even more disconcerting is that the apparently most theoretically sophisticated and complete methodologies can give implausible or erratic results (Whiteford 1985, Smith 1989).

An optimistic view might be that, given the vastly expanded computational power now available and the increasing mathematical sophistication of the models, it is only a matter of time before there is a convergence to some sort of consistency of result. When this optimism is mixed with the commonly held belief that there is relatively little scope for value judgements to influence the outcomes of the more explicitly economics based methods, the current dominance of these approaches is understandable.

The intention of this section is twofold: first, to temper the optimism and secondly to explode the myth of the relative objectivity of the economics type approaches. It is fairly clear that the welfare proxy techniques (Engel, Rothbarth) make assumptions about how to measure household well-being. The problem is that the more sophisticated full utility function approaches do so too, but they have their assumptions hidden in the mathematics
. The value judgements thus enter by the back door, as it were, and can catch unawares those not sufficiently economically or mathematically inclined (Banks and Johnson 1993, Coulter et al. 1992a).

While there is hope that some of the problems may be overcome, there are several issues that appear to be so fundamentally embedded in either the data or the methodology itself (or both) that it may well be that the technique is fatally flawed, at least as far as the claim of being superior because it objectively produces scales showing revealed relative need. Three such issues are discussed below.

The Identification Problem

(Conditional Scales, Separability, Changing Tastes)

The issue is this: many different cost functions C(.) and hence many different equivalence scales can be recovered from the same expenditure data. In terms of the economic version of the general model developed above, once the demand equations have been estimated from the data, the calculation of the equivalence scales requires the recovery of the cost function from that set of equations. The problem is that many different mathematical forms of the utility function U(.) are consistent with a given set of demand equations, but each of these different U(.) produce their own cost functions. This in turn means that there is no unique equivalence scale associated with a given set of demand equations (Blundell and Lewbel 1991, Browning 1992, Coulter et al. 1992a, Banks and Johnson 1993).

This problem has come to be known as "the identification problem" and was first formally discussed by Pollak and Wales (1979) who argue that all that can be recovered from HES type data are preferences over goods given (i.e. conditional on) the household composition "a", whereas welfare comparisons require the recovery of unconditional preferences. There is no obvious way of obtaining data which reveal the preferences of the household with respect to various bundles of goods as well as different household compositions. In terms of our formal model, the unknown parameters relating to "q" in (5) and (7) can be identified, but not those relating to "a". To quote Pollak and Wales, "the expenditure level required to make a three-child family as well off as it would be with two children and $12,000 depends on how the family feels about children" (p.216).

Various means have been used to cope with this problem of under-identification
. All these involve the adoption, either explicitly or implicitly, of some assumption or value judgement from outside the original data. Space does not allow a full listing and discussion of these responses (q.v. Blundell and Lewbell 1991, Banks and Johnson 1993), so an illustration or two will have to suffice.

Tran Nam and Whiteford (1990) assume that households buy a minimum satisfactory amount of each commodity and what is left over is taken as the indicator of well-being. This assumption implies a certain mathematical form for the analysis, namely the extended linear expenditure system (ELES), which in turn produces a set of scales different from those produced using a different assumption.

The Method used by McClements (1977) was to make a reasonable guess as to what the scale values should be and then apply an iterative procedure which was dependent in part on the household data for convergence. The main issue here is to what degree the resulting scales depend on the prior values. This was one of the criticisms of McClements made by Muellbauer (1979) in an ongoing debate. Muellbauer himself proposed another response which was to use a food scale from calorific data on nutritional needs as the extra information.

Others have sought to avoid the weight of the Pollak and Wales argument by advocating a more restrictive definition of parents' welfare, namely the utility that they derive from the goods they consume. Deaton and Muellbauer (1986: 725) put it like this:

That parents choose to have children means that the benefits of having them are greater than the costs, but it does not mean that the costs are zero. What is required is a narrower and purely economic definition of parental welfare, and one that excludes the benefits of the children themselves … it is usual to think of economic well-being as directly related to the individual's level of expenditure.

Sensible though it sounds, even this restriction is not sufficient to "save" the scales (Gronau 1988). The narrower concept requires that if parents are observed to consume the same bundle of goods before and after having children, then their welfare remains unchanged. The problem is that this conclusion requires a further assumption to be made, namely, that the existence of children and the composition of their consumption do not in any way affect the utility parents generate from their own consumption. This is referred to in the literature as the assumption of separability. That adult welfare derived from their own consumption is completely independent of household composition and the children's consumption does not seem to be very realistic. A further complication is the fact that at any one time, a good portion of the childless couple reference households are already having their consumption behaviour modified by the anticipated presence of children. For example, a good number of such couples purchase a house with excess capacity. Gronau (1988: 1197) sums it up thus:

In the absence of separability one cannot tell, from comparing the consumption of certain goods by families with and without children, whether a decline in parents' consumption is caused by a diversion of resources from parents to children or by the fact that parents "lose the taste" for the good once they have children.

Two of the leading contributors to the field consider the identification problem to be so significant that they have made the strong claim that not only is the economics-based methodology "uninformative" in that only conditional scales are produced, but the process is "inherently dishonest … since, in any given price regime, any value of equivalence scales can be rationalized by any demand system" (Blundell and Lewbell 1991:66, emphasis mine).

Over the last twenty years or so the economic methods have dominated, being more favoured by economists and being generally considered more "objective". The argument of this article is that this preference is not well-grounded as "in common with all equivalence scales they rest on potentially controversial normative judgements" (Coulter et al. 1992a).

Household Expenditure Data Sets Do Not Tell the Whole Story

There are several ways in which this limitation shows itself. One has already been touched on in the discussion above on the separability assumption. Another illustration of the principle can be seen through the effects of the budget constraint on household expenditure patterns. If income remains the same, then the addition of a(nother) child to the household means cutting back on some areas of spending for (some of) the rest of the family. This is very closely linked to the matter of changing tastes alluded to by Gronau above.

A further significant limitation of the data sets is that they capture only market transactions for goods and services
. The relevance is illustrated in the following. A consistent result of econometric-based research on equivalence scales is that children cost more as they get older. There can be no doubt that the data support this general trend (even if the precise numbers are debatable) and as a result family support policies from many countries provide larger payments for older children. However, there are good grounds for asking whether the data tell the whole story. York University's FBU research shows that if reasonable childcare costs are included in the production of a budget-standard-based set of scales, the cost differences between older and younger children virtually disappear (Oldfield 1992). In contrast, HES type surveys generally report very low childcare costs even where the children are younger, a phenomenon which is no doubt due to a mixture of two or three main factors – "free" care from a parent who remains out of the paid work-force, "free" care from friends, neighbours and relatives and some state-subsidised childcare. So, the econometric methodology not only has value judgements in its mathematical models, but the very data itself in reflecting the prevailing customs and patterns are value-laden. This is no surprise to sociologists and the like, but such an acknowledgement is conspicuous by its absence in the economics literature on equivalence scales.

Clearly there are many other non-market transactions not captured by the data, so a fully transparent methodology would need to make explicit its judgements about which significant ones were included and which were not.

To sum up, the point is not that the FBU results are "better" than the economics-based ones, but that the claim of the latter to be more objective and less value laden is without foundation.

The Special Costs of Sole-Parenthood?

Much of the econometric based research has difficulty generating scales for different-sized sole-parent families, mainly because the data sets have too few such households to allow adult figure and add to that the cost of children to two-parent families. This indirect estimation is in conflict with another tradition which recognises that there are special costs faced by sole parents over and above those captured by the formula just described (e.g. RCSS 1972, Finer Report 1974, see also Whiteford 1991). However, even if the data set was large enough to allow satisfactory disaggregation, the matter is not resolved because, as argued above, embedded in that data are the values, customs and power relations of society, not just the revealed preferences of citizens acting on the basis of an assumed consumer sovereignty which is equally realisable by all. Once again the point is that value judgements are unavoidable, even for the allegedly more objective economics based methods.

between a rock and a hard place … a way out?

This then is the dilemma. The use of equivalence scales is unavoidable in social policy research and analysis, but the theoretical, conceptual and practical difficulties involved in their derivation in any "scientific" way are at present overwhelming – and may always be so. Judgements about relative family needs are unavoidable – but neither treating all families as if they had the same needs regardless of composition, nor using a crude per capita scale which assumes that adults and children are equivalent, is acceptable. What is needed is a set of scales between these two extremes; indeed, "if equivalence scales did not exist, it would still be necessary to invent them" (Whiteford 1985: 121). However, as there is no flawless method of producing scales, we end up between a rock and a hard place.

Not surprisingly, symptoms of this dilemma are evident in the literature itself where over and again there is reference to "plausible and sensible results" and the like. In his work on the barter model, Muellbauer (1977) estimates a set of scales which on average come out to be 1.00, 1.14, 1.27 and 1.38 for a couple with zero to three children respectively. His immediate comment is that, "these scales seem to me to be quite implausibly low" (p 471, emphasis added). Closer to home, in his work based on New Zealand Household Expenditure and Income Survey data, Smith (1989) is refreshingly frank in his questioning whether any scales produced by the economics-based utility function method (whether full form or reduced form) would be any better than the simple intuitive notions of what the values should be. And these, of course, form the benchmark of plausibility and reasonableness against which the scales are being judged in the first place!

As an illustration of this resort to plausibility as the final arbiter, we turn now to …

a case study of the application of the plausibility rUle

The 1988 revised Jensen scale (RJS) has become the de facto official New Zealand scale in much the same way that the McClements scale has in the United Kingdom. By way of illustration of this status, there have been three research pieces in the previous three issues of this journal and at least one in this issue in which the use of an equivalence scale has been of this journal and at least one in this issue in which the use of an equivalence scale has been necessary and in each case the RJS has been used without comment. This is what is to be expected when a set of scales is taken to the be (semi-) official one. It is in this context of wide usage and the assumed wide acceptance of the RJS that we come to examine some of the key elements of its basis.

Table 6 Anchor Points For Jensen (1978, 1988)

	
	1A
	2A + 4C
	Conforming to

	1978
	0.60
	2.00
	The Rough average of 7 other scales

	1988
	0.65
	1.75
	Whiteford (1985)


The essence of Jensen's approach is the construction of a formula which generates a full range of ratios for households of varying composition once the ratios for two household types are determined by other means. In a graphical sense, the Jensen formula can be seen as a mechanism for determining the "shape" of the equivalence scale curve once two anchor points are chosen. How were the anchor points decided on? In 1978, nine equivalence scales were inspected with two being set aside because of "reservations". The other seven (which included McClements 1977) suggested that a reasonable ratio for a one-adult household was around 0.60 and that a two-parent four-child family needed about double the income of a couple household. In 1988, these two key values were chosen to conform the RJS to the Whiteford (1985) geometric mean scale (GMS) which gives the average of some fifty-five scales that Whiteford found in his international literature search.

In terms of the theme of this paper, both Jensen scales are determined by considerations of "plausibility and reasonableness", rather than some more rigorous criteria. Jensen is very aware of this and freely acknowledges that "the assignment of anchor values has an unavoidable element of arbitrariness, depending as it does on an informed judgement" (1988: 14). Furthermore, in contrast to the scientism of some who may use such scales as if they were as definitive as, say, a physicist's determination of the resistivity of copper, he described his earlier version as simply "a useful rough-and-ready indication of equivalences in New Zealand" (1978: 65).

The question that has to be asked, though, is this: is the 1988 judgement about plausibility "better" than the 1978 one? Given that the RJS is based on the GMS which in turn draws on the combined wisdom of some fifty-five scales developed in previous research, a "yes" would seem to be in order. Or would it? Should not the component scales be weighed as well as counted? This is in fact what was done in 1978 when only seven of the nine available scales were accepted as being "plausible". In Whiteford's (1985) report, there are over one hundred pages of very thorough analysis covering all of the studies that are included in his unscathed in these one hundred pages which are full of very helpful material which can inform one's judgement. However, the GMS itself has somewhat less value for this purpose given that the process of averaging a set of flawed results does not itself necessarily produce a less flawed final result. Examples of highly implausible ratios that are included are the very low value of 1.01 for a couple-plus-one-child from a US study and another which assigns the very high value of 0.94 to a single-person household.

There are further problems with using the GMS to inform one's judgement. For example, Whiteford includes the Jensen (1978) scale even though it is itself dependent on some of the other included scales. As one of his selections from the budgetary method, the scales implicit in the cost of children estimates of Lovering (1984) are used. Her work explicitly excludes the costs of housing, transport, school fees, uniforms, childcare, holidays and medical expenses. There would probably not be a great deal of support for such a study contributing to an informed judgement, yet it is included in the data that make up the GMS. Another study (Podder 1971) has been found to have computational errors (Tran Nam and Whiteford 1990).

A further serious issue arises when it comes to Whiteford's estimates for sole-parent families. Most of the studies reported on do not produce scales for such households, an omission which is in part a reflection of the prevailing family arrangements in the 1950s to early 1970s, the time period from which the data were drawn for the bulk of the works he analyses. In order to fill these gaps the cost of children to a two-parent household is simply added to the study's scale value for a single adult, where it exists. This is a dubious approach, as has been suggested above and as Whiteford (1991) recognises.

This analysis, and the many more similar comments that could be made, are not intended as a wide-ranging criticism of Whiteford's very thorough and helpful paper. In the text he seeks to weigh the value of the various methods and results very carefully. The point being made is that the grounds for taking the GMS as an indication of "plausibility" are somewhat shaky to say the least. There is no escaping the need to make an informed judgement in deciding on a scale, and while Whiteford's paper as a whole is an excellent place to which to turn for guidance, his GMS itself may not be that helpful. It is certainly quite misleading to suggest that "[his] geometric mean method is, in effect, an averaging of a number of equivalence scales that all fall within acceptable ranges of tolerance" (Department of Statistics 1991: 59 – emphasis mine). No scale was excluded from his calculation of the GMS, no matter how flawed the methodology or implausible the ratios. The GMS may not therefore be the best guide in the seeking of an informed judgement.

where to from here?

There are several implications for the research and policy community arising from the themes explored in this article.

First, it is necessary to accept that there is no one "correct" scale or "best" method as there can be in the physical sciences and that it is not likely that this situation will change. This reality applies as much to the econometric-based methodology as to any other, given the serious conceptual and technical issues alluded to above. It is clear that "budget … scales do not have a monopoly of virtue with respect to normative judgements" (Coulter et al. 1992a: 95).

Secondly, those embarking on studies involving the use of equivalence scales should, as a standard procedure, consider the value of making the effort to check on the sensitivity of results to the choice of scale.

Thirdly, a decade has passed since the Whiteford (1985) survey which was the significant factor in determining the anchor points of our de facto official scale. There is a need to pursue actively a variety of means to work towards "an informed judgement" in relation to a New Zealand scale. Access to large enough data sets for valid econometric work will undoubtedly be a challenge. There may be a case for the inclusion of some budget standards informed by HES type data – not as the infallible answer but as another factor influencing the judgement as to what is plausible. It could also be worth exploring the possibility of measuring (aspects of) standard of living more directly (cf Townsend 1979) and then using these results to generate scales or at least to provide another means of evaluating the scales derived by other methods.

In terms of end product, it could be that the preferred option is a modular or building block type of scale along the lines of those in Tables 1 and 2. The great advantages of such an approach are its transparency and intellectual accessibility and the relative ease with which various circumstances (e.g. disability, special costs of sole parenthood) can be incorporated if so desired.

Whatever is done, there can be no doubt that research required for the derivation of equivalence scales is a crucial part of "giving effect to judgements about justice" (Whiteford 1985: 132).
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� My thanks to John Jensen and to colleagues in the Agency's Research Unit for their helpful critiques of earlier drafts.


� This paper makes the simplifying assumption that income = expenditure over a year. In any in-depth treatment of the methodologies involved in deriving scales this assumption would have to be relaxed and the discrepancy explored. An exploration of the implications of extending the time frame to encompass the household lifecycle would also be important.


� The relevant New Zealand literature is not extensive, the five main works being those of Easton (1980), Smith (1989) and Jensen (1978, 1988, 1989).


� There is no universally accepted terminology in the literature in this field. "Scale" is used in one of two ways: firstly, scale = the complete set of numbers for different household types; secondly, scale = "scaling factor" for a particular household type – i.e. just one element in the set. Sometimes "ratio" is used for the latter and "ratios" for the former. This paper reflects this diversity.


� See also Buhmann et al. (1988) and Coulter et al. (1992a, 1992b) for detailed work on this.


� For example, for a 2A+3 household (upper panel), child costs = (1.59-1.00) x 12000 / 52


� One example would be the short-run Keynesian effect of increased consumption giving a boost to retailers whose profits rise, thus generating a larger tax revenue for the Government. Another would be possible changes to incentives to seek employment.


� The current DSW theme "From Welfare to Well-being" uses welfare in a different sense. In this paper welfare and well-being are used interchangeably and mean roughly the same as standard of living (see Jensen (1978) for a useful discussion of these concepts).


� To assist readers who are unfamiliar with this type of symbolic language, statement (1) can be seen as a succinct way of expressing the claim that a household's costs depend on ("are a function of") three factors – the standard of living to be attained, the prices faced and the household's characteristics. Furthermore, it is usually assumed that statements like that in (1) can be represented by a particular mathematical equation (a "function") involving W, p and a as variables. Although this symbolism is standard in most economics texts, it can be confusing as the same symbol "C" is used both as a variable (cost or expenditure) on the left hand side and as the name of the function on the right hand side. The alternative of, say, C = f(W,p,a) is perhaps less confusing. The meaning is precisely the same. So also for W = W(q,a) below, etc.


� Although, if one of the central theses of this paper is correct, each method has a subjective element in that value judgements play a key role in each.


� Typically, the budget is divided into a dozen or so groups of goods and services … so there are a dozen or so demand equations.


� A "black box" problem – see Clark (1955).


� To illustrate the point of this paragraph, U(.) may assign the numbers 123, 87 and 23 to three different combinations of various goods and household composition. Another formula, say V(.), might produce the numbers 134, 77 and 9 for the same three options. Both are equally good (ordinal) utility functions. For the mathematically inclined, V(.) is a monotonically increasing transformation of U(.).


� The following discussion assumes that Pollak and Wales are correct on both counts, namely that (1) only conditional scales are produced and that (2) unconditional ones are needed for welfare comparisons. (1) is not seriously disputed in the literature – the various methods simply seek to get around it via different identifying assumptions. Some however dispute (2) for some circumstances, e.g. Tran Nam and Whiteford (1990) and Bradbury (1992b).


� The point being made here is similar to that often made about the limitations of GDP as a measure of economic activity.





