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Generation of Household Solid Waste in OECD 
Countries: An Empirical Analysis Using 

Macroeconomic Data 
Nick Johnstone and Julien Labonne 

ABSTRACT. While there are numerous studies 
that use household-level and community-level data 
to examine the determinants of household solid 
waste generation rates, little empirical work has 
been previously undertaken using macroeconomic 
data. Using a cross-sectional time-series database 
of solid waste in countries that are part of the 
Organisation for Economic Co-operation and De- 
velopment (OECD), we provide evidence on the 
economic and demographic determinants of gener- 
ation rates of household solid waste. With respect 
to economic activity and population density, the 
results are largely consistent with results found in 
previous studies. However, additional insights are 
gained on the effects of factors such as household 
size and composition, as well as the degree of ur- 
banization. (JEL Q24) 

I. INTRODUCTION 

There have been a large number of em- 
pirical studies examining the determi- 
nants of the generation of household solid 
waste using household-level or community- 
level data within a single region or country. 
However, surprisingly little empirical work 
has been undertaken using macroeco- 
nomic data. While it is undoubtedly true 
that household and community-level data 
allow for the examination of a number of 
important relationships in the area of solid 
waste which can not be examined using 
macroeconomic data (particularly policy 
determinants), the use of macroeconomic 
data can be used to cast further light on a 
number of potentially significant factors. 
For instance, assessments of the relative 
importance of economic growth and popu- 
lation density can be explored, as well as the 
demographic characteristics of households. 

Moreover, the great majority of the stud- 
ies that have been undertaken previously 
are based upon American data, whether 
through the use of household surveys or 
community-level data. It is not clear that 
the results obtained in studies based upon 
American data can be generalized to other 
countries. In particular, it is not clear that 
the relationship between household waste 
generation rates and economic and demo- 
graphic factors found in such studies will also 
be true in other countries. 

This report seeks to contribute to the 
literature on household waste generation, 
drawing upon a database held at the OECD 
Environment Directorate, which is derived 
on the basis of questionnaires issued to the 
30 member country governments of the 
OECD. Models are estimated for the de- 
terminants of that proportion of municipal 
solid waste that is associated specifically 
with households. The results confirm some 
of the estimates found in previous studies. 
However, it also sheds light on other impor- 
tant determinants. 

II. A REVIEW OF THE LITERATURE 

In the 1970s, some studies examined the 
impact of socio-economics factors on the 
generation of solid waste (see e.g., Rich- 
ardson and Havlicek 1974, 1978; Wertz 
1976). The results showed that household 
income had a statistically significant but 
inelastic impact on household demand for 
solid waste management services. For in- 
stance, in a study undertaken in Indianapo- 
lis, Richardson and Havlicek (1978) report 
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TABLE 1 
ESTIMATED INCOME ELASTICITIES FROM HOUSEHOLD-LEVEL AND 

COMMUNITY-LEVEL STUDIES 

Study Scope of the Study Estimate 

Richardson and Havlicek (1978) Neighborhoods in Indianapolis 0.24 
Wertz (1974) Households in two Detroit suburbs 0.27 
Podolsky and Spiegel (1998) 149 municipalities in New Jersey 0.55 
Jenkins (1993) American municipalities 0.41 
Kinnaman and Fullerton (1997) 756 municipalities in United States 0.31 
Reschovsky and Stone (1994) 3,040 households in upstate New York 0.22 
Hong (1999) 3,017 households from 20 cities in Korea 0.10 
Hong et al. (1993) 2,300 households in Portland, Oregon 0.05 

income-elasticity of demand for total house- 
hold solid waste management services equal 
to 0.24, while Wertz (1975) reports estimates 
of just over 0.27 for two Detroit suburbs. 

However, both of these studies were 
based on very small sample sizes. More 
recently, studies have been undertaken in- 
volving much larger datasets. They are all 
based on American data, except the study 
by Hong (1999), which draws upon Korean 
data. Nonetheless, the studies confirm the 
earlier findings that household solid waste 
generation is income-inelastic. The results 
from a selection of studies are summarized 
in Table 1. 

Some of these studies (Jenkins 1993; 
Jenkins et al. 2003; Van Houtven and Mor- 
ris 1999; Hong 1999; Hong and Adams 1999; 
Hong, Adams, and Love 1993; Kinamann 
and Fullerton 1997; Podolsky and Spiegel 
1998) also give estimates of the impacts of 
average household size on waste generation 
rates. Not surprisingly, the effect is negative, 
indicating that there are household disecon- 
omies of scale in waste generation. This may 
be due to factors such as the tendency to 
conserve on packaging for consumer items 
such as food and beverages which are pur- 
chased for larger family sizes. However, Po- 
dolsky and Spiegel (1998) showed that there 
is likely a limit to this economizing effect. 

In addition, Jenkins (1993), Kinnaman 
and Fullerton (1996), Van Houtven and 
Morris (1999) and Podolsky and Spiegel 
(1998) look at the age composition of the 
household. The latter finds that median 
age decreases waste generation, while the 

former finds that increases in the percent- 
age of the population between 18 and 49 
increases waste generation. Kinnaman and 
Fullerton (1996) found no link between 
the number of children under the age of 
3 and solid waste generation, whereas Van 
Houtven and Morris (1999) explained that 
mixed waste increases significantly with 
the number of small children and adults 
25 to 64 years old. 

Some studies show that urban house- 
holds generate less solid waste, suggesting 
perhaps that people take into account the 
rise in the cost of space (Van Houtven and 
Morris 1999; Podolsky and Spiegel 1998). 
However, rural households may have a 
number of alternative waste management 
strategies (i.e., composting, burning, illegal 
disposal), which are less readily available 
to urban households (see Beede and Bloom 
1995). In addition, education levels can be 
significant, having a positive effect on solid 
waste generation rates (Kinnaman and Ful- 
lerton 1997). However, a number of other 
studies have found that the effect is not sta- 
tistically significant (Hong and Adams 1999; 
Kinnaman and Fullerton 1996). 

The importance of price factors has 
been addressed in more recent studies as 
more and more unit pricing programs have 
been set up. (Jenkins 1993; Jenkins et al. 
2003; Fullerton and Kinnaman 1996, 1997, 
Van Houtven and Morris 1999, Hong 1999 
for the Korean experience; Hong and Ad- 
ams 1999; Hong, Adams, and Love 1993; 
Podolsky and Spiegel 1998; Strathman, 
Rufolo, and Mildner 1995). While "pay- 
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as-you-throw" schemes may result in re- 
duced waste generation and increased re- 
cycling, in general, such studies find that 
waste generation is relatively price-inelas- 
tic, usually with coefficients much less than 
-0.5. Moreover, Fullerton and Kinnaman 
(1996) showed that volume-based waste col- 
lection fees might induce practices known 
as "the Steattle Stomp," whereby the house- 
holds compact garbage into fewer bags. Such 
programs might also increase illegal dump- 
ing (Kinnaman and Fullerton 1996). 

As noted above, there have been very 
few studies which have used macroeco- 
nomic data to assess the determinants of 
the generation of municipal solid waste. 
Indeed, Beede and Bloom (1995) is the 
only study which has addressed this issue 
systematically. Using a variety of data- 
bases, they assess the relative importance 
of growth in real per capita income and 
population in determining municipal solid 
waste generation rates. First, using data 
from a cross-section of 36 countries, they 
find that income elasticity is 0.34 and popu- 
lation elasticity is 1.04. Using time-series 
data for the United States (1970-1988) and 
Taiwan (1980-1991), they find income elas- 
ticities of 0.86 and 0.59 respectively, and pop- 
ulation elasticities of 0.63 and 1.63 (not statis- 
tically significant). 

As with the studies based upon house- 
hold-level data, Beede and Bloom (1995) 
conclude that household solid waste gener- 
ation is income inelastic. They also find 
that it is approximately unit elastic with 
respect to population. However, it must be 
recognized that the data sets are exceed- 
ingly small, and as such the results are at 
best tentative. Moreover, the authors were 
not able to include a number of other po- 
tentially significant variables, in part due 
to the small sample sizes. 

III. THE OECD DATA SET 

In order to overcome the problem of 
sample size which has restricted the use of 
macroeconomic studies this study uses the 
OECD Environment Directorate's data- 
base on waste generation, which covers the 
30 member countries of the OECD. Col- 

lected every year by means of a question- 
naire issued to member country govern- 
ments of the OECD since 1980, the database 
gives an overview of changes in municipal 
solid waste generation rates. Moreover, the 
database distinguishes between total munici- 
pal solid waste, and waste derived only from 
households. The former includes a variety 
of non-household sources of MSW such as 
commercial establishments, public adminis- 
tration buildings, hospitals, and schools. 

The Annex provides the definition of 
waste provided to member countries. It 
is important to note that it covers waste 
collected for final disposal, recycling, and 
energy recovery. In addition, it covers both 
urban and rural households. While efforts 
are made to ensure that countries use con- 
sistent definitions of MSW, there are dif- 
ferences between waste classifications used 
by different countries, and as such care must 
be taken when interpreting the descriptive 
data presented below. The empirical results 
presented in the subsequent sections seek 
to address these differences through the 
choice of estimation procedure. 

In terms of trends in waste generation 
rates, Figure 1 shows the average of total 
MSW in the period 1980-2000 for re- 
porting countries.' Over that period, waste 
generation has increased from 420 kg's per 
annum to 560 kg's per annum, an average 
annual increase of just under 1.5%. 

As can be seen in Figure 2 there is wide 
variation in total MSW generation rates 
with some countries (Mexico, Poland, the 
Czech Republic, and the Slovak Republic) 
having municipal solid waste generation 
rates less than 350 kg per annum in 2000, 
and others (United States, Denmark, Ice- 
land, and Spain) having rates in excess of 
650 kg per annum. With respect to house- 
hold MSW the lowest figures are less than 
250 kg per annum (Slovak Republic, Fin- 
land, and Poland), while the highest figures 
are for Denmark, Luxembourg, The Neth- 
erlands, and Spain (>500 kgs per annum). 

1 As discussed below, there are significant numbers 
of missing observations for individual countries in indi- 
vidual years. In order to ensure comparability, Figure 
1 only presents generation rates at five year intervals. 
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FIGURE 1 
AVERAGE PER CAPITA MUNICIPAL SOLID WASTE GENERATION RATES IN OECD COUNTRIES (1980-2000) 
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FIGURE 2 
GENERATION RATES FOR TOTAL MSW PER CAPITA AND HOUSEHOLD MSW PER CAPITA (KGS IN 2000) 

In 2000, household MSW counted for 
69.3% of the total MSW in the OECD as 
a whole. The lowest proportions of house- 
hold MSW in total MSW are less than 40% 
(Finland and Iceland), while the highest fig- 
ures are for Denmark, The Netherlands, 
United Kingdom, Mexico, Korea, and 
Belgium. 

IV. MODEL AND ESTIMATION 

The model applied is based on the house- 
hold utility maximization proposed by Kin- 
naman and Fullerton (1997). Assume that 
each household derives utility from a single 
aggregate consumption good (cons) and 
household municipal solid waste collection 
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services (hhmsw). The use of household 
municipal solid waste collection services 
can be considered dependent upon a vec- 
tor of demographic characteristics such as 
average household size (hhsize); the number 
of children in the household (child);2 the 
number of working age people in the 
household (workage);3 and the proportion 
of the population which lives in urban ar- 
eas (urban).4 

As noted above, household size is thought 
to be important because there may be 
household diseconomies of scale in gener- 
ation of waste. For instance, there may be 
proportionally less packaging for larger 
volume items. The number of children in 
the household is thought to be important 
since consumption expenditure patterns for 
households with children tend to be very 
different than for households with only 
adults, and this may result in different pat- 
terns of solid waste generation, and thus 
demand for household municipal solid waste 
collection services. Similarly, the proportion 
of members of a household of working age 
may be significant for comparable reasons. 
And finally, the proportion of households 
which live in urban areas may be important, 
since rural households may have greater po- 
tential opportunities associated with adopt- 
ing alternative waste management strategies 
(i.e., recycling or burning), reducing demand 
for municipal waste collection services.5 

Thus, each household maximizes utility: 

u = u (cons, hhmsw/hhsize, child, workage, urban), 

subject to the budget constraint: 

hhinc = cons + Phhmsw * mSW, [1] 

where hhinc is household income, the con- 
sumption good is a numeraire and p repre- 

sents the "price" for solid waste manage- 
ment services for the households. The 
demand for the use of municipal solid 
waste services is therefore: 

hhmsw = hhmsw(phhmsw, hhinc, 

hhsize, child, workage, urban). [2] 

The cost for the provision of such ser- 
vices will depend upon factors such as the 
density of residential development (pop- 
dens). (See Dubin and Navarro 1988, for 
a discussion of the relative importance of 
density economies.) The extent to which 
this is reflected in the "price" which house- 
holds actually face for the provision of 
household municipal waste collection ser- 
vices is, however, partly a function of the 
nature and extent of cost recovery for 
waste collection services. For instance, this 
will depend upon whether such services 
are financed (wholly or partly) out of unit- 
based fees, property taxes administered at 
the municipal level, or the general tax base. 
These will have different consequences for 
the financial price of waste collection for 
the household. Unfortunately, figures on the 
extent of cost recovery and means of financ- 
ing for household solid waste services are 
not available in a consistent format across 
OECD countries. As such, it is assumed 
that differences in the nature and extent of 
cost recovery are reflected, at least in part, 
by the country (cntry) in which the house- 
hold is located.6 

Therefore, the "price" equation is as 
follows: 

Phhmsw = Phhmsw (ctry, popdens). [3] 

Substituting [3] into [2] and averaging 
across all households gives us: 

HHMSWPC,, = 30 + (3, HHINCQ, + 32 CHILD,, 

+ 33 CHILD,,it + 14 HHSIZEi, 
+ p35 URBAN;, + (6 

POPDENSi, 
+ i CNTRY, + E;it. 

All of the data for the explanatory vari- 
ables has been obtained from the World 

2 Defined as being 14 years of age or younger for 
the purposes of this study. 

3 Defined as being between 15 and 64 years of age 
for the purposes of this study. 

4 As reported to the United Nations DESA Popula- 
tion Division and published in World Urbanisation 
Prospects. 

5 The OECD survey requests member countries to 
provide data for both urban and rural households. See 
Annex for the full definition. 

6 This, ignores, of course, cases where there are signif- 
icant differences in waste collection service institutions 
and financing within a country. 
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TABLE 2 
EXPLANATORY VARIABLES INCLUDED IN THE FULL MODELS 

Household Income Variable (FCEPC) Real final consumption expenditures per capita, expressed 
in $1995. 

Degree of Urbanization (URBAN) Percentage of total population living in urban areas, reported 
to UN-DESA Population Division. 

Population Density (POPDENS) Average number of inhabitants per square kilometer of land 
surface. 

Percentage of Working Age People in Defined as being between 15 and 64 years of age. 
Population (WORKAGE) 

Percentage of Children in Population Defined as being less than 14 years of age. 
(CHILD) 

Bank's World Development Indicators 
(2003). Most of them are available directly. 
However, in order to proxy for household 
income, we use household final consump- 
tion expenditures (FCEPC) since the data- 
base does not have figures for disposable 
income per household. In addition, data 
on household size is not available. The use 
of the variable for the number of children 
less than 14 years of age will partially com- 
pensate for the omission of this variable, 
since very few children will be living on their 
own-that is, countries with large numbers 
of children will tend to also have proportion- 
ately larger household sizes. This compli- 
cates the interpretation of this variable. 

Summary statistics for the data, includ- 
ing the waste data are presented in Table 
3. The most important point to bear in 
mind is the large number of missing obser- 
vations for the household waste data. Rela- 
tively few OECD member country govern- 
ments return data for each year on a 
consistent basis. This has implications for 
the estimation procedure, a point to which 
we return later. 

It is anticipated that waste generation 
rates will rise with income levels. The hy- 
pothesized signs for the other variables re- 
quire some explanation. As noted above, 
the number of children in the population 
are used to capture two effects: (a) relative 
differences of waste generation rates for 
adults and children (i.e., the household 
composition effect); and, (b) as a proxy for 
household size since many types of waste 
generation are likely to exhibit diseconom- 

ies of scale (i.e., the household scale ef- 
fect). In both cases, the expected sign is 
negative. The sign for the variable re- 
flecting the percentage of the population 
of working age is expected to be positive, 
as found in previous studies. 

The degree of urbanization is expected 
to have a positive effect on demand for 
municipal waste generation rates since ru- 
ral households have more options for in- 
house recycling, particularly for organic 
wastes. As such, the coefficient is hypothe- 
sized to be positive. The role of population 
density is also thought to be positive, since 
there are likely to be significant economies 
of scale in the provision of waste collection 
services, thus reducing the cost of service 
provision. 

V. RESULTS AND DISCUSSION 

The use of country-level dummy variables 
implies the use of a fixed-effect model. 
Moreover, despite the definitions provided 
by the OECD, there is potential for mea- 
surement error and differences in waste clas- 
sifications across countries, and as such, 
the use of a fixed effect model will capture 
some of these differences. An F-test indi- 
cated that the coefficients for the cross- 
sectional units can not be considered to be 
equal. In addition, a random effects model 
was estimated, and a Hausman test com- 
paring the results from the two models 
confirmed the appropriateness of the fixed 
effect specification. As such, the estimates 
from a fixed effects model, in which dummy 
variables are included for the countries, are 
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TABLE 3 
SUMMARY STATISTICS 

Variable Obs. Mean Std. Dev. Min. Max. 

HHMSWPC (kg's/year/per capita) 169 343.8 95.2 161.0 578.0 
FCEPC ($US 1995 per capita) 576 11,596.89 11,842.45 5,962.30 27,700 
URBAN (% of total population) 609 73.73 12.70 29.4 97.3 
POPDENS (inhabitants per square km) 561 127.11 126.53 1.91 476.13 
WORKAGE (% of population 

between 15 and 64 years of age) 609 65.86 2.89 51.07 72.16 
CHILD (% of population under 

14 years of age) 609 21.53 5.35 14.28 45.13 

presented in Table 4. The variable for the 
percentage of the population that is of 
working age was not included in the final 
model due to the high degree of correla- 
tion with the variable reflecting the per- 
centage of children in the population. In- 
deed, in some countries the percentage of 
people greater than 65 years of age is very 
low, resulting in almost perfect correlation. 
The sample size for the final model was 
156.7 

Diagnostic tests indicated the presence 
of both serial correlation8 and hetero- 
skedasticity.9 Unfortunately, it is not possi- 
ble to address both of these problems in 
the presence of a fixed effect model with a 
large number of missing observations--as 
in the case of the model being estimated. 
However, the generalized least-squares pro- 
cedure within STATA (XTGLS) allows for 
estimation of panel data with missing vari- 
ables, where the error terms are hetero- 
skedastic and/or serially correlated. As such, 
the results from this estimation procedure 
are also presented in Table 5.'0 

In general, the results of the two models 
largely confirm those found in other macro- 
economic studies as well as those obtained 

in household and community-level studies. 
Household municipal waste collection ser- 
vices is less than unit elastic with respect 
to household final consumption expendi- 
tures, with the fixed-effect model giving 
an estimate of 0.69 and the FGLS model 
an estimate of 0.15. The significant change 
in the magnitude of the coefficients related 
to household final consumption expendi- 
tures may be explained by the absence of 
country-level dummies in the GLS estima- 
tion, since it is likely to be highly correlated 
with the matrix of country-level dummy 
variables. 

The population density variable is posi- 
tive and significant in both models, al- 
though once again there is a significant 
change in the magnitude of the coefficient. 
This too can be explained by the high de- 
gree of correlation with the country-level 
dummies. As such, in the FGLS model the 
coefficient is likely to be capturing some 
of this effect. Conversely, the estimated 
coefficient for the percentage of children 
in the population remains approximately 
the same in the two models, in the region 
of -0.4 to -0.5. As noted above, it is not 
possible to disentangle the separate effects 
of this variable on household composition 
and household size associated with this 
variable. 

The variable for the percentage of popu- 
lation in urbanized areas is only significant 
in the FGLS model with a positive (as ex- 
pected) sign. A 10% increase of the popu- 
lation in urban areas results in a 4% in- 
crease in per capita household solid waste. 
That said, it is important to emphasize that 

7 All of the scalar variables were expressed in log 
form, in order for allow for ease of interpretation of 
the coefficients as elasticities. 

8 Positive serial correlation with p = 0.81. 
9 The X2-test in a Cook-Weinberg test is equal to 17.2. 
'o Specifically it is assumed that the error terms across 

the panels are heteroskedastic across the panels, and 
that there is uniform AR(1) serial correlation of the 
error terms within the individual panels. 
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TABLE 4 
FIXED EFFECT ESTIMATES OF HHMSW GENERATION PER CAPITA 

Coefficient Std. Err. t-Stat P > itl 

FCEPC(log) 0.6909 0.1418 4.87 0.000 
POPDENS(log) 0.8512 0.4428 1.92 0.057 
CHILD(log) -0.4274 0.1647 -2.59 0.011 
URBAN(log) 0.1545 0.4594 0.34 0.737 
Constant -17.2046 1.7986 -9.57 0.000 
R-sq: within = 0.5649; between = 0.1215; overall = 0.3370 
F(4,128) = 41.54, Prob > F = 0.000 
F-test that all u_I = 0: F(23, 128) = 29.96, Prob > F = 0.000 

while respondents are supposed to include 
rural household waste generation in their 
estimates of household solid waste collec- 
tion, it is possible that some of this differ- 
ence is due to the inability for all countries 
to fully estimate such figures for rural areas. 

VI. CONCLUSION 

Using a cross-sectional time-series data- 
base of solid waste in OECD countries, this 
report has provided evidence on the eco- 
nomic and demographic determinants of 
generation rates of both total and household 
municipal solid waste. Household MSW 
generation rates are relatively inelastic with 
respect to household final consumption ex- 
penditures, a result found in many other 
studies whether undertaken at the house- 
hold, community, or national level. This re- 
sult is in itself significant, since the literature 
makes frequent reference to the near-per- 

fect correlation between household waste 
generation rates and income levels (see 
OECD 2002). The finding in this study and 
most other econometric studies paint a more 
complicated picture. 

As proxied by the proportion of chil- 
dren, the composition and size of the 
household seems to have an effect on 
household MSW generation, with a signifi- 
cant and negative influence. However, it 
is not possible to disentangle the relative 
importance of these two influences. Popu- 
lation density and (more ambiguously) the 
degree of urbanization appear to have pos- 
itive effects on household MSW genera- 
tion, as expected. 

Clearly, a number of important poten- 
tial influences on household solid waste 
generation rates are missing from the mod- 
els estimated, and most particularly those 
associated with public policy influences. 
The use of country-level dummy variables 

TABLE 5 
FEASIBLE GENERALIZED LEAST-SQUARES ESTIMATES OF 

HHMSW GENERATION PER CAPITA 

Coefficient Std. Err. Z P> Iz 

FCEPC(log) 0.1521 0.0296 5.13- 0.000 
POPDENS(log) 0.0729 0.0176 4.13 0.000 
CHILD(log) -0.4570 0.1218 -3.71 0.000 
URBAN(log) 0.3908 0.1196 3.27 0.001 
Constant -10.1163 0.6876 -14.71 0.000 
Wald X2(4) = 130.13, Prob > x2 = 0.000 
Log likelihood = 176.1757 

Note: R-squared statistics are not usually reported for GLS estimates. However, the R-square for 
the equivalent OLS model is 0.89. 
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in the fixed-effect model addresses this is- 
sue to a certain extent. However, given the 
local responsibility for MSW management 
that is prevalent in most OECD countries, 
it is not possible to test directly for these in- 
fluences using macroeconomic data. House- 
hold-level data or community-level data that 
is able to account for differences in public 
policy frameworks directly is much better 
placed to address such issues. 

Appendix 

Definition of Municipal Waste Applied in OECD 
Questionnaire 

Municipal waste includes household waste and 
similar waste. The definition also includes: 

* bulky waste (e.g., white goods, old furniture, 
mattresses); and 

* yard waste, leaves, grass clippings, street sweep- 
ings, the content of litter containers, and market 
cleansing waste, 

if managed as waste. 

It includes waste originating from: 

* households, 
* commerce and trade, small businesses, office 

buildings, and institutions (schools, hospitals, 
government buildings). 

It includes waste from these sources collected: 

* door-to-door through traditional collection 
(mixed household waste), and 

* fractions collected separately for recovery oper- 
ations (through door-to-door collection and/or 
through voluntary deposits. 

For the purposes of this questionnaire, munici- 
pal waste refers to waste defined as above, col- 
lected by or on behalf of municipalities. The defi- 
nition also includes waste from the same sources 
and similar in nature and composition which: 

* are collected directly by the private sector (busi- 
ness or non-profit institutions) not on behalf of 
municipalities (mainly separate collection for 
recovery purposes), 

* originate from rural areas not served by a regu- 
lar waste service, even if they are disposed by 
the generator. 

Household-like waste generated by sectors not 
covered by the definition of municipal waste 
should be reported under the respective sectors. 
The definition excludes: 

* waste from municipal sewage network and 
treatment, 

* municipal construction and demolition waste. 

References 

Beede, David N., and David E. Bloom. 1995. 
"Economics of the Generation and Manage- 
ment of Municipal Solid Waste." Working Pa- 
per No. 5116. Cambridge Mass.: National Bu- 
reau of Economic Research (NBER). 

Dubin, Jeffrey A., and Peter Navarro. 1988. "How 
Markets for Impure Public Goods Organize: 
The Case of Household Refuse Collection." 
Journal of Law, Economics, and Organization 
4 (2): 221-27. 

Hong, Seonghoon. 1999. "The Effect of Unit Pric- 
ing System upon Household Solid Waste: The 
Korean Experience." Journal of Environmen- 
tal Management 57 (1): 1-10. 

Hong, Seonghoon, and Richard M. Adams. 1999. 
"Household Responses to Price Incentives for 
Recycling: Some Further Evidence." Land 
Economics 75 (Nov.): 505-14. 

Hong, Seonghoon, Richard M. Adams, and Alan 
H. Love. 1993. "An Economic Analysis of 
Household Recycling of Solid Wastes: The 
Case of Portland, Oregon." Journal of Envi- 
ronmental Economics and Management 25 
(2): 136-46. 

Jenkins, Robin R. 1993. The Economics of Solid 
Waste Reduction. Burlington, Vt.: Edward Elgar. 

Jenkins, Robin R., Salvador A. Martinez, Karen 
Palmer, and Michael J. Podolsky. 2003. "The 
Determinants of Household Recycling: A Ma- 
terial-Specific Analysis of Recycling Program 
Features and Unit Pricing." Journal of Envi- 
ronmental Economics and Management 45 (2): 
294-318. 

Kinnaman, Thomas C., and Don Fullerton. 1996. 
"Household Responses to Pricing Garbage by 
the Bag." in American Economic Review 86 
(4): 971-84. 

- . 1997. "Garbage and Recycling in Commu- 
nities with Curbside Recycling and Unit-Based 
Pricing." Working Paper 6021. Cambridge 
Mass.: National Bureau of Economic Re- 
search (NBER). 

Organisation for Economic Co-operation and De- 
velopment (OECD). 2002. "Drivers for Waste 
Generation." OECD Working Paper. ENV/ 
EPOC/WGWPR/SE. Paris: Organisation for 
Economic Co-operation and Development. 

Podolsky, Michael J., and M. Spiegel. 1998. "Mu- 
nicipal Waste Disposal." Public Works Man- 
agement and Policy 3 (1): 27-39. 

This content downloaded  on Sat, 26 Jan 2013 15:41:36 PM
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


538 Land Economics November 2004 

Reschovsky, J. D., and S. E. Stone. 1994. "Market 
Incentives to Encourage HH Waste Recy- 
cling." Journal of Policy Analysis and Manage- 
ment 13 (1): 120-39. 

Richardson, Robert A., and Joseph Havlicek, Jr. 
1974. "An Analysis of Seasonal Household 
Solid Waste Generation." Southern Journal of 
Agricultural Economics 6:143-65. 

- . 1978. "Economic Analysis of the Compo- 
sition of Household Solid Waste." Journal of 
Environmental Economics and Management 5 
(1): 103-11. 

Strathman, James G., Anthony M. Rufolo, and 
Gerard C. S. Mildner. 1995. "The Demand for 

Solid Waste Disposal." Land Economics 71 
(Feb.): 57-64. 

United Nations, Department of Economic and So- 
cial Affairs, Population Division. World Urban- 
ization Prospects. New York: United Nations. 

Van Houtven, George L., and Glenn E. Morris. 
1999. "Household Behavior Under Alternative 
Pay-As-You-Throw Systems for Solid Waste 
Disposal." Land Economics 75 (Nov.): 515-37. 

Wertz, Kenneth L. 1976. "Economic Factors Influ- 
encing Households Production of Refuse." Jour- 
nal of Environmental Economics and Manage- 
ment 2 (3): 263-72. 

World Bank. 2002. World Development Indicators 
2003. Washington, D.C.: World Bank. 

This content downloaded  on Sat, 26 Jan 2013 15:41:36 PM
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp

	Article Contents
	p. [529]
	p. 530
	p. 531
	p. 532
	p. 533
	p. 534
	p. 535
	p. 536
	p. 537
	p. 538

	Issue Table of Contents
	Land Economics, Vol. 80, No. 4 (Nov., 2004), pp. 477-592
	Volume Information [pp. 587-592]
	Front Matter
	Land Tenure Choice in Chinese Villages: The Rational versus the Political Model [pp. 477-489]
	Effects of Flood Hazards on Property Values: Evidence before and after Hurricane Floyd [pp. 490-500]
	Implicit Prices of Wetland Easements in Areas of Production Agriculture [pp. 501-512]
	Host Community Compensation and Municipal Solid Waste Landfills [pp. 513-528]
	Generation of Household Solid Waste in OECD Countries: An Empirical Analysis Using Macroeconomic Data [pp. 529-538]
	The Cold Shiver of Not Giving Enough: On the Social Cost of Recycling Campaigns [pp. 539-549]
	Are Commercial Fishers Risk-Lovers? [pp. 550-560]
	Aggregation Bias in Recreation Site Choice Models: Resolving the Resolution Problem [pp. 561-574]
	Comment and Reply
	The Death of the Pigovian Tax: Comment [pp. 575-581]
	The Death of the Pigovian Tax: Reply [pp. 582-585]

	Books Received [p. 586]
	Back Matter



