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Tonga has been experiencing a continuing decline in its balance of
trade in recent smra a8 the value of exports falls to keep pice with
incressing imports. In particular, growth in the macumxzn sector has
not been able to satch the incressing domestic demand for food. The
ratio of the value of agricultural exports to the value of ‘food mﬂx
fell from 3.6 in 1960 to 0.4 in 1966 (Btrdaimr, Delforce, Fleming and

Mlminlm, p. 3¥. RRCIR , oy

The incrmm reliance on ilmrtl is a cause for concern mn:
- hutritionists, who see links betwean changing dietary patterns and the
incidence of ailments such as heart disease and diat..es (Parkinson 1962,
South Pacific Commission 1982, Thaman 1982). Heanwiile, zome economists
and development planners are concerned that the eﬁw&\.ﬁwma yatiarng of
Tongans might be a hindrance to the goal of achisw.” ..u%u: table
- economic development. If a stratagy based on thv developsent of
 agriculture and the expansion of rural esploywent oppuriunitier i® to 3
succeed, it is imperative that rural incozes be spent largely on locally-
produced, labour-intensive goods and services (Delforce, ilarduker and o
Flening 1988, %

It has also been suggested that there are insdequate incentives to
give up leisure time in order to inzrease productive output, particulsrly
in the agricultural sector. This is said to be largely because
opportunities exist either to migrate Wélf‘ or to éxtablish kin
mtmkx overseas which supply regular remittances (Bertram and Watters
1985).

The study described in this paper is aimed at addressing some of
these issues. The *farm-household economics® approach is adopted,
whereby the village housshold is recognised to be simultaneously a unit
of production and of consumption which allocates its *full income' so as
to maximise utility. As an initial stage in the analysis, a separable
model is developad in which production and consumption decisions are
assumad to be made independently. In this paper, only the consumption



‘wodel 14 discussed. Later, this will be recursively Mnked to »
mmnw:ux prograsaing model of farm-housshold production activities.

e

, In section 2, aversgs expenditure patterns in four Tongan villages
. m:lbod A formal model of consumption bshaviour is mxtlined in
section 3. 1t is based on the Almost Ideal Desand szmu (AIDS) of
Deaton md Huellbaver (1980), and involves six food uﬁmries, mn*f@ad
and leisure. Results of the deund syaten estimation are discuw in
~ section 4. Some wnclmim and implications of ‘the study are wt:limd
in mection 5.

)
li

2 THE EXPENDLTURE OF 'FULL INCOME' AMONG TONGAN SMALLHOLDERS

i 2.1 b

 The pionesring work of Becker (1963) mbmm a comum\
franework for the simultaneous analysis of both the labour-leisure choice
and the allocation of cash and mn—cnh expenditure at the household
level. The essence of Decker's ‘new housshold economics’ is that
household utility is derived from the consumption of *Z-goods', shich are
producad by the household with inputs of time, market goods and household
capital services, Many Z-gocds are non-tradable and have no market
prices, but they have shadow prices detormined by the value of the inputs
which produced thes. Households maximise utility subject to production
~ function, incose and time constraints, as follows (Becker 1965, pp. 495-
6): '

21 Hax U = UlZs,...Zm)
| 5.t Ze = £exe,Te)
ke w
adEe Ty = Te - T = T,

shere Z, are Z-goods,
‘Te i the total time input in the production of Z.,
Ps are the .M ot Of 34,



( ) ’
I ;m total cuh income, , )
¥ is non-earned incomse,
T. i the tise spent mn-;m wages,
w is the wage rate per unit of T,
- ¥« is total time spent in consusption, and
T is total time available.

By valuing all household tise at the mirket wage, the three sats of

 constraints are combinad into a single *full income' constraint (Backer :

1965, p. 497):
(2.2)  Sipabe ¢ taw)Ze = F 2 V 4T .

where ty is the tine input per unit Of Zs lnd
by is the input of market goods per unit of Zs.

Backsr defimd *full income' as ‘the maxinum lonayincm achiwa,_ble

“+.. by devoting all the time and other pesources of a household to

earning income, with no regard for consumption® (pp. 497-8). A household
car spend its full income either directly by purchasing market goods

" (which requires the priar conversjon of %ime into money), or indirectly
by choonﬁnu to anma in activities which do m"‘ produce cash income.

Ina mi—mbnutm econony, for .matm asong Tongan :uuhomer
farn-households, Z-goods include fars produce, and the income constraint
in (2.1) can be broadened to include farm profits in cash or ki.nd(.‘, To
maximise utility, the farming household wilocates its full income betwesn
the consusption of market-purchased goods, home-produced goods and
leisure,

Data were collected by the South Pacific Smallholder Project® from
about 30 households in each of four Tongan villapes, over a 12-month
period commencing in Novesber 1984. Ha'akame-Ha'alalo and Navutoka are

© on the main island of Tongatapu, Ha'ano is in the central, poorly-

* Funded mm;m&?uulim Centre for International Agricultural
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developed islind group Of Hia'apai, and Mataiks is on the nor? herly island

‘stationed in each viliage to carry out a daily progran of interviews.

The Project involved the study of many aspects of fara and household |

‘organisation (ses Hardaker et al. 1968 for & full sussary). Of most

relevance $o the current paper is the information on household cash
expenditure, subsistence consusption and tine sllocation. According o
the interview tisstable devised, income and expenditure data were to be

~ recorded weekly for all households, for sample periods of one month per

quarter. Housthold food consumption and individual time allocation
diartes were to be completed daily during one week per quarter. For

sonevbat less than implied by the formal timetable. In particuler, when

cuseholds had escaped recording in one or more of the three data sets in

. one or more quarters. Since it was esscatial, for the formal modelling

described in sections 3 and 4, to have observations on expenditure and
food consumption and time allocation for & given household in a given

quarter. This left 201 usable cbservations, distributed as shown in
Table 2.1.

 For the purposes of this study, total expenditure is divided into
eight categories: g |

(1) LOCSTAP: local staples, including root crops, breadfruit,
bananas and plantains; : ,

(2 IMPSTAP: imported staples, including bread, flour and wheat
products such as noodles;

3 Ws local fruit, vegetables and snacks, including coconuts
and peanuts;
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Table 2.1

0TAL 67 27 T 30 201
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 {4) LocPR Jocal protetn, 1m1udiw neat, £iah, aiik prod
‘ , M L+ - HEUE ” 2y

30T: imported protein, imlqd&nx timd and fresh meat,
: tim fish and dairy products;

S {s)

{6} OFBT: other food, baverages and tobacco, nearly all of which
are isported; ‘ | el T e
{7) WOMFD: non-food, including household supplies, clothing,
. domestic durables, fees and gifts, but excluding inputs for &
‘ t‘nrnm md otm productive activities (which are momm&

(8) LEIS: leisure, as defined later in this section.

Expenditure on IMPSTAP, INFPROT, OFBT and NONED is assumed to be of
cash only. However, all households in the village mample produced food
4n their oun gardens for consumption and, in some casmes, for sale,
Therefore, total expenditure on LOCSTAP, LOCFVS and LOCPROT is the sum of

- cash purchases plus the estisated value of subsistence production (see
Hardaker et al, 1968, Appendix 1 for a description of the estimation

: In the time allocation deta collected by the South Pacific

_ Smilholder Project, seven categories of sctivity were demercated: (a)
agriculture, (b) other production, (c) household chores, (d) wchool and
study, (e) village events, (f) religion and (g) medical, legal, etc. All
other activities within each 24-hour day (e.g. eating, resting, sleeping,
talking with friends, etc.) were defined as ’leisure’.

 Using ﬂmkew efun 1ncp;ev appromix, the avgilab:la }:iuum tiug oi; R
=ach household iu matod n m *expenditum’ since it represents
forgone earnings. lLeisure is usually defined as total time less working
_ time (Abbott and Ashenfelter 1976). However, the specification of ‘total
timn’ generslly involves a recognition that some hours per day are
vequired for sleeping, eating, etc. and are rot strictly ‘available' for
alternative sctivities. ‘



///

Lm mmwmrmmfmmmu @ Tessons

%o get a more reslistic assiszment of ‘avatlable’ or)

In order

{»,*afm:tiw* ledoure time, the 3860 adult mordn were exanined Nore
“vlosely. It was found that 9.9 per cent of records had less than 12

hours par day of total leisure time, 3.1 per cent had less than 10 hmm.

" and 0.8 per cent Ead loss than & hours, When quarterly averages per’

mhold were amtm. nooe included less than 10 hourt gt *1@1&&*@'

oximation of ‘unavailable' time. House ‘”id Qatmmtum on :mnm
sas tlmetom calculated as the total cbserved leisure time of adults,
:mu 1& hours. per person per day, valuad at the prevailing wage rate for
al agricultural labour. (Children do make yome contribution to
household production, but the mmuniw cost of their m is ascumad
tw be MMMm) '

The final data set used for model ut!:ati«m is lmr:mvd on an
mm:l basis in Table Z.2. This shows the budget sharves of each of the
eight expenditure categories in the four survey villages. Leisure
unts for the largest share in each village, and nonfood is ranked

‘ mam in m but m“‘m Among the food mtuomm. local ttaplm and

local proteins are poi

wd we £211 into threc gecral categories (Abbot and
ubmfc.\tn 1976, p. 396). Tie first is derived, using the first order
conditions for constrained utility maxisisation, from a direct utility
function of mpecific functional form. The linear expenditure systes
(L¥8) is an exasple of such @ system, being derived from the Stone-Geary
utility function (Stone 1954). The second method of demand systes
spacification is to take an indirect utiltity function of specific
mmttml tm-n, and to use Roy's (1942) identity for the derivation of
tw corresponding demand equations (Phlips 1974). The quadratic
mmmm systes (OES) and linear logaritheic expenditure systea (LLES)

S ,,trn iﬂt@ this category (Pollak and Wales 1978, Barnum and Squire 1979).

e of mm qquntim may be spacified which has &




Ha'skasse-  Ha'ano  ° Matalka - Navutoka

17,3 8.5 1022 66 1901 7.3 108 4.0
3»M t»&;* 2.06 1.3 .38 1.7 4,00 I*ﬁ

952 47 259 L7 L7 0.7 357 14
1100 S4  18.25 118 18.18 6.9 18.42 7.2
826 41 098 0.6  8.45 3.2 909 36

| 523 26 193 12 517 20 547 2.1
7. Nonfood 29.% 4.4 7.6 49 5258 201 2395 9.3
8. Lelsire 119,19 S8.6 11063 1.7 15175 58.0 180.16 70.7

- TOTAL 203.5¢ 100.0  154.27 100.0 261.39 100.0 254.64 100.¢

Local ‘ 18.60 68,8 20,13 86.2  14.94 68.4 12.63 63.4
 Isported 8.42 3.2 321 13.8  6.89 316  7.29 36.6
- TOTAL 27.02 100.0  23.3% 100.0 21,83 100.0  19.92 100.0

= Figures presented here are averages across all houssholds for the full yeer of data
collection. For model estimation, quarterly averages wers computed for esch household.



' aient tm for sstimation but iz not M#M to any pmxmhr
W&w function. In this case, the norsal dessyd theory restrictions
rticularly Mimwitm osogeneity and symeetry) say need to be
isposed if thay are not sutomatically satisfied. KExasples of this type
of mzmmmmmmmm and the almost idesl desand
synton iﬁ%%i

mm commonly used 4 wysten in mzrial umﬂimof
sgricultural Bousebol ,mm: m w« mm imm Barnus
Sqwmu mm m, mm and
d;vm:tiv iﬁiﬁm* mtam mtri tions are - y ispomad
, ; GImaN m«m zmr imum* ¢ can be no

wmmcmmwmnm MMMMW@%M

imolication of direct mmmy 05 Bt e catle uf oun-peice 5 dncoee
mately constant (Deaton 1974, p. 338). According to

n!utiamr is appro
iton, mh & Mﬁwhﬁ% is 'z prior: isplausible' and withou!
‘ rt.  In sddition, tm th in LES modals that
. ence expenditure must be positive forces own-price elssticities to
m 1m tmt one in abeolute terme i‘strm 1961, Majumder 1984}, In
short, *the use 4&‘ mdsx« bazed upon ... additivity ... seriously
distorts the msssureper hose mpom in which desand analysis has
the greatest mmwr, cun-price and income elasticities® (Deaton 1974,

p. 338). Shile the distortion msy be reduced by the use of very broad
commodity groups within which extrese cases are subserged, Deaton's
*mm point resaing; additive models will only work well when the ratio
of price to income elasticities is genuinely equal for sll commodities
and there {g no roazon to suppose that this is more likely for broad
groups than for sore dif,tmt:htad comscdities” m 344).

The above disadvanteges of the LIS can be avoided by using the
quadratic axpenditure system (OES), which is *a generalisation of LES in
which the demand equations are quadratic in total expenditure® (Follak
a0 Hales 1978, p. 348). The marginal budget shares vary with prices and
income and way be mw;iv& for some income levels (i.e., M say be

[
H
g
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Juxuries, pecese

intertor). mmu} sarally sutiat

w&m&m, %th m &Rmtim uf Sluym W&vﬁw, are mtmt:lcallv

The AIDS is ancther dessnd systes which is not derived from an
additive utility fur .jtion, and conssquently avoids the associated
restrictions. This systes is based not on & specified utility function,

 but rather, on ‘the cost or expsnditure function which defines the

{sum expenditure necassary to attain a specific utility level m: given
m'im* {Deston and Mlbwpr 1980, p. a3y, ,

m.:! zi.wu an arbitrary first-order axiuti-:m to any
demand system; it satisfies the axioms of akmm exactly; it
Wm perfectly over consumers without invoking parallel

» curves; it has a functional form shick is
~ consistent with knotm housshold-budget data; it is sigle to
. sstimate, largely avoiding the nead for m«mm mmciam
md iu can bb xxud to test the restrictions of homogeneity and
petr sgh linsar red pmtim on fixed mrmtwm

. of the

AIDS. ﬁ.mmmm md Hammar (1966, p. 239), for imtam, spplauded it

flezibility with respact to both price and inccae elasticities. They
were particularly interested in substitution between alternative staple
foods at different income levels. The clear distinction between |
ities and inferior goods (see section 3.2) is also
valuable in many studies. BRecent applications of the AIDS specification
include studies of household expenditure patterns in India (Ray 1980,
1982; Majuader 1986} and Burkina Faso (Savadogo and Brandt 1988); of
Horth American households' desand for convenience and nonconvenience
foods (Capps, Tedford and Havlicuk 1985) and for food eaten at home and
avay from home (Goddard 1983); and of tourist expenditures at a Hawaiisn
resort {(Fujii, Khaled and Mak 1985), The AIGS has almo been used in
trade models (Winters 19843, 1984b; Murfin 1984; Anderson 1985).

{1

i, th and Musllbauer (1980), describe it
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m ms danmd eqmtim taxe tha Iara'
f@«i’ ‘ iH » B+ ECuu a.bg i& 4— by 19&(;‘([?) = -

where Bs, by and c4s are to b¢ estima’ 1
Ps is the price of commedity i;
Y 15 total expenditure;
. e ds the budget share, P«WY. ‘
 ge i the quantity of cammr i conauwd and
P is a price indax,msxm as faliwm

{3.2) 10@ P = Ba + f.au 10! Pk 4., 0.8 Zcu Idg pu 10; Ps. :

m full uti:ut;ing equation, with {3.2) substitutad :inta (344}. is
_ clearly non-linear. However, the usual procedure, justified on the
grounds that prices arc closely collinear (Deaton and Muellbauer 1980, p.
316), is to define P as approximately proportional to a known mdmc,, P,
the spacification of which £ollows Stone (1953}:

3.3 108 P* = £ v Tog Pe.
Aneming that B D £, the ”ti“’;iﬂt squation mom.
‘3‘4’ Hew 2™ s X C+s 10g Ps 4 be 10g(V/P%)
where " = (a, - by 2og 8.

‘This equation can be estimated with ordinary least squares (OLS). A
poaﬂ:&m bq coefficient indicates that the commodity is a Iuxury, while a
negative by coefficient indicates either a recessity {if the absolute
vaxue of bs is less than w4} or an inferior good (if the absolute value

of by is :_sreataa;‘" than ws) (Majumder 1986). '

The adding up restrictions, Ssa¢ = 1,Z4cqs = 0 and £4be = 0
| together ensure that £ 1, and are automatically satisfied. The
‘ honogem:ity restriction, Zisc4s = 0, can be tested by re-estimating each
equation with the restriction substituted in, and then performing F-tests
- {Deaton and Muellbaver 1980, p. 318). The symmetry condition, c4s = c44,
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mm: ’bqe tested &cm: the entire system of mat:iom, As explained by
Deaton and Muellbauer (1980, p. 3i8), this affacts the variance- =
covariance matrix of the residuals. They point out that restricted OLS
estinates of equation 3.4 *will no longer automaticolly be maximum
likelihood, efficient, or satisfy adding up.' Once restrictions have
been tosted with OLS, those needing to be imposed should be imposed only
on the: original system (3.1 and 3.2), which is utinﬁ, . ueing a full
information maxiwum 1ikelihood algoritha.

The 1inear approximation of the AIDS, aw specified in equation 3.4,
was modified to include household size (in adult equivalents), education
- of housshold head (in years), village and sessonal dumaies and dummies
 for fasale-hesded houssholds, overseas travel (1 if household head had

been overssas) and religion (1 for Hormon or Seventh Day Adventist, Fith
of which churches exhort followers to adopt somewhat aimilar
‘appropriste’ consumption behaviour). Household income was defined on &
par caput basis, and aggregrte category prices were expressed as a Theil-
Tornqvist index (Torngvist 1936, Theil 1968) using quartqr 1, fh'akaﬂ&w
Ha'alalo village as the base.

The AIDS estirating aquntian becane:

(3.5) LR U " 4+ECys 108 Ps + ba(log ¥ ~Z ¥k 108 Pi) + By 10g SIZE + ke
V2§t1Va*nfifﬂﬁflhQz*lﬁm%*”oaﬂ*o‘@oﬁ*
& ID + f4 FEM + T4 REL,

’. ¥ j ;k'i 58

uhare s, bs, Ci, Py, ¥, and U, are 2s defined in equation 3.1,
512K 1s housshold size,
¥2, V3 and V4 are village dummies,
02, 03 and 04 are seasonal dummies,
0S5 in overseas travel,
ED is education,
FIM io for female-headed households,
otber coefiicients are to be estimated.
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m lbcw mm wis mmnny estizated without imposition of

nd rymsetry restrictions. Tests of tm restrictions
: { geneity was violated in w0 of the efght equations
{Imr ozar). nbﬁa five of the 21 individual cross-equatiof symmetry

. restrictions were violated, Three of the violations involved the LOCSTAP

equation, perhape indicating that price has only a minor influence on
thiz predominantly subsistencé category. The system as a whole was also
found to vivlste symsetry. It vas therefore re-estimated with ~
restrictions imposed. It will be recalled (section 3.2) that Deaton and
Muellbavar advocate non-linear estimation of the exact system {(equations,

3.4 and 3.\2} once restrictions have besn imposed. This haz bsen

4.1 Ezpl

qttuptcd. fiot computational difficulties have pravented solnticm of the

non-1inear m:x a8 of the time of writinz

N

The mults pmmxtad in the next section mtnm to the Mw:muy

~ and symmstry-restricted linear approximation of AIDS, utmm using

Zellner's seewingly unrelated regrabsm wethod. To obtain dim\:
estinates of 311 eight equations without encountering the
overiduitificstion probles, the system was run twice, once without the we:
equation and once without the w» equation. (Results for the remaining

* mix equatiora were, of course, identical in each case.) Estimates were

also obtained for a 7-equation model of food and non-food expenditure and

& 6-equation model of food groups only. Where the results differ
 significantly batween alternative versions of the model, this is noted in

the discussion.

4. RESULTS

_Results for the three restricted expenditure systess mentioned above

 {8-squation, 7-equation and 6-equation) are summarised in Table 4.1.

In cross-sectional analysis of the type carried out here it is
common not to achieve statistically ‘good’ results as indicated by the

coefficient of multiple determination (R®), Low K3s may certainly be a

reflection of poor-quality data, but they mey also be due to a high
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Variable

- T4PPROT

LEIS

8iis

2805

o4

T
£

Ts

- log ps

10g p=
10g pa
log Pm
log pe
iog p»

 10f Pe

log(Y/P*)
log SIZE
ve

V3

Ve

0z

0,132

0.06

0.06
0,03
-0,07

10,1087

-0.10
~0,028%
-0.01%

- =0.01

-0.05%%

0.02
0,063
,oﬁ,uc,

0.06
0.129

~-0.08

0.04

~9.37
“04.&9‘

-0.U1%
~0.04
- =G, 01
-0.,00

0.01
0.04
4.04
€. 00
6.00

0,00

-0.01

0,03
" 0.03
- 29,08

0.10%%

- 0,02

0.04
0.45%

. ‘0*07
- ~0,01%*

~(.01%®

-0.12%
~0.04
~0,02%%
 =0,02*

=0 ;04 i

0,05
0.0
0.00
0.00

-0.00

0.03

0.15

~0.41

0.12
0.30

. ai ,63

0.46

~0.00
-0.12

-0.02
,,.o ,02 ;

0.05
0.16
-0.00

0,00

0.01

Q ¢11“

- 0,10

oagz
.12

- 0,03

0.05

-0, ’3_6.33' ‘,

- ~0.02%%

-0.01%

'0,.;0;’3!:"

0.00
0.01
0.03*
~0.02
-0,00
0.00*

- =0.,060

~0.01%%

ua Oé' &

0.04

0.30
-0.47

0.18
-0.14

~0,01%%

-0.02 -
0.07
0.05%*

0,01

. 0.04

0.03

0.00%%

-0.01 :
~0,01

=0,15% |

0.45%

~0,36¢%

1.64

0.06%¢
0.06%%

0.01

-0.27%
-0.23
0.01
0.00
-0.01
=0.04

- 0.07

046
0.00

0.05

~0.02
onm){\

0.13%%

0.09%
0,13%
0.00

-0.02

- 8.05

o
*H‘.

‘ mm = = 0.8608

0.0151

0,3200

0.1403

0.2061

0.1788

0.2093

0.082%

- Sao mation 3 5 for data:ll: of tha utiuting arguation,
* Simificsnt at 90% level.
s* gignificant at 95% level,



s

it

e
oz

e
U

Table 4.1 (continuad) ¢ o

T

as*  Intercept O0.428F  0.07%% 049%™ 0.1 0.19%%  0.15%F  -0.14
Cas logpa 041 02 0.0 -0.32 020 .22 -0.38
2s loppx 0.2 0.45  ~-0.00 0.06 0,07 0,12  -0.58
 Cos 10§ Pe 0.04 - ~0.00 ~0,21%%  -0.33 0.03 -0.05  0.52%%
 Cas logpe  -0.32 006 -0.33  5.90** 0,03  -0.95  -4.40%
Ces logpe  0.20" 0.07 003  0.03 042 0.3 " -0.58*
Ces logpa  0.22°% <012  -0.05  -0.95 0,13 0.47 0.3t
c»s logp»r  -0.38  -0.58  0.52%¢ -4.40  -0.56*  0.31  S5.41
“ be  log(Y/P®) ~0.07®* 0,00  -0.02°% 0,01  -0,03%% -0.02%%  0.13%%
8¢ log SIZE -0 °  -0.02°% -0,02°* 0.02  -0.01  -0.04%*  0.10**

' - & =0.03 =019  0,64** -0.07 ~-0,13  -0.21
07 0.00 =012  -0.06  0.08°  0.08° -0.06
-0.11%  0.02  -0.06%%  0.02  0.04**  0.04%%  0.05
0.06%*  0.02  -0.00  0.,23** 0,04  -0.02  -0.29%%
0.04 0.06  ~0.01 0.55%*  0.05  -0.09  ~0.61%*
-0.14 0,00  -0,00 1.02%% -0.08  -0.26  -0.53
.00 0.0 0.00  -0.02  ~0,01 0.02**  0.03
-0,00  0.00 0,00  -0.00 0,00  0.00%F -0,00
0.03 6,00 001  -0.00  -0.08  ~0.02%* -0.00
-0.08  ~0.00 0,00  0.07°% -0.02  -0.01  -0.03

r
£388

u}je

8
FLEREE Y

R

= 0575  0.0355  0.3206  0.2160  0.2161  0.1904  0.3548
Systes B = 0.8579

*  Significant at 90% leval.
= Significant at 95% level.
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~ Tabla 4.1 (continued)

| Coef Varisble LOCSTAP  IMPSTAP  1OCRVS  LOCPROT  IMP

xnterm 0310 0.04 0.25%%  -0.10 0,278  0,208% 5
- Cas "ztofr P2 0,10 0.12 0.04 ~0.24 - 0.02 0.15 |
2 logpe 02 047 005 054 0.2 -0.12
Ccas logps  0.05 0.05 ° -0.22% 0.16*  -0.03  -0.0%
Gas loppe  -0.24 0.5 036 241 ~0.21 ~1,28%
Ces “10f pw  0.02 0.02 0,03  ~0.2% 0.34 0.07 , ,
Togpe 045  -0.12  -0.01  -1.28%  0.07 1.19
logly/P®)  -0.01 0.01% 0,025  0.10°%  -0,05¢%  -0,03¢%
fog s1ZE  0.00  -0.00  -0.02 ~  ©0.09%* -0.04 ~0.06%*
001 +0.06  -0.18%% . D.627F  -0.16%F  ~0.20%F
0.00 ~  0.00 -0,16%% 0,11 -0.00 . 0.05
-0.13**  0.03%  -0.09%*  0.10%* 003  0.05%*
0.078%  ~0.01 -0.00 0.03 - -0.03 -0.06
0.05 -0.00 0.03  6.09  -0.01  <0.17
0.00  ~-0.08  0.08  0.39  -0.06  -0.34
0.03  0.00 -0,00 ' -0.01 -0.01 -0.01
-0.00  =0.00 .00 -0.00 0.00 0.00
Mmoo 0.04 0.00 0.0 -0,02  0.00  -0,03%
<000 ~0,04 0,00 0.078  -0.03  ~0.03*

rey g ¢ §

-

BER2B S S

By

$1 "1
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22

| 0amS  0.0383  0.3755  0.2483  0.227  0.1038
eFeaomm o

gnificant at 95% level.
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wmmw wrm wuseholds caused by a multiplicity

at factm %iah can be only poorly ac

xtrisely low, However, for mmmuammmpmmu
, ¥ RIK 1_,, mthm of .68608 for the full B-equation systewm, ,am for
tlm 7mmt1m systam m ﬂm for the Wﬁm wxﬁu, i

| mm of nore Mmm than the ’i* ramxu u m extont of
mrtiwmly fw m LW mﬁm, m m :m pxmim t;hut th&
coafficients for real total experditure {bs) and log of household size
{84) are nx@.,&ficmt in most equations. The fow mmm the ,
wﬁistimﬁmt vetwesn luxuries and necessities, whﬂa the ht,m shovs the
ingact on budget shares of differences in household size. In the 8-
c@*m’w mta, 4 of the total 28 cross-price relatiopshipe (or 8 of 56
coafficients, on account of syasatry) and one of the 8 own-prices are

significant at the 0.9 level or Detter. Of the village dusay verisbles, |

that for Ha'ano is ni@iﬁmt, in the LOCFVS and LEIS aquations, for
Matsiks in the TMPFROT and OFBT matxm.t md for mvutm, in the
- LOCSTAP, Locrvsmmsmtzm* Seas :
significant in the second quarter i!ebrulw-lm‘ilh although le
affectad in each meason. Nducation is significant in 3 of thw 8
aquations, while fessle-headed housaholds differ fros t!m Test only in
their copsumption of local stsples. Religion and cversess travel are
each us.gnific;m: in just one equation: IMEPROT and Orm‘. mpnctive;w,

~ In the 7- and ewaquntion tystm. gone ﬂtmm are utatixticallv

superior to those of the full B-equation systes, while others are
inferior. For instsnce, equation 1 has § significant coefficients (at
the 0.9 level or better) in the full system, 6 in the 7-gquation systes
and just 3 in the 6-equation systes. In contrast, equation 4 has no
f;tiunt coefficients in the 8-equation systes and 7 in each of the
other tvo systeas. Although the systes R*s are lower in the smaller
systess, wost of t,ha tin;l&ﬂuntion R*s are higher,

'iha siznificant results from a;u three systess are discussed in more
‘detaﬁ. below. .

ccounted for in a formal model. 4%
u mam fm hm 4.1, the B for the individual equations estivated
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this mlt x&m sm hqpae that th& oma}.l nham of iuported foods in '
~ the average budget may decline slightly in the future.

As mentioned above, ﬂm cosffivient ba on thu real expmimm tern
liog Y ~Ewe log Fu) ﬂlm a distinction to ba drawn between luxury
items (bs > 0} and necessities {by « o:, :ﬁ‘ total expenditure rises, the
share of expenditure on & luxury good increases, wl:ilq the share on a
necessity decreases. On this besls, it can ba seen from Tuble 4.1 that
in the 8-equation systes, NONFD is classed as a luxury while LOCSTAP,
LOCEVS, IMPPROT and OFET are necessities. This picture is confirsed when
leisure is excluded from the arslysis. However, when food zt‘ouw only

are comidew!,. the LOCSTAP coefficient is no longer significant, while

the IMPSTAP ooufficiant m«u positive and significant. LOCPROT is now
confiraed to be a luxury, 12 in the hrm mtm it: mitiw
coefficient ia nt ui;uiﬁmt,

Tot.ai axpnnditure elasticities are obtlimd by applying m formula:

i&-ﬂ Be = befite + 1

Klasticity estisates for the three AID systesu are presented in
Table 4.2. These confira the situation described above, since
elasticities greater than 1.0 indicste luxurioe. The results from the
three systems estipated are broadly similar, except that the expenditure

‘elosticity for isported stzples is sligntly less than 1.0 in the two

larger systems, but greater than 1.0 when food groups only are

considered. In all three systess, there is a higher expenditure

almit;ity fer Iﬁ?ﬁ'ﬂ? than for LOCSTAP, but a lover elasticity for
than LUGPRCT. This implies that, as overall living standards

: :lncmn, p,eople will spend relatively more of their budgets on imported

staples in preference to local staples, and on 1@4:;;!. _protein in
preference to imported protein, Since imported protein currently
accounts for a va sham of the average bmint tb.m ugortad ataples.

While the expenditure elasticity for leisure is not statistically

significant, it is worth noting that it im close to unity, implying that

® 08
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Table 4.2

7-squation

6-aquation

system

%‘Mﬂt
-

R

1.17

52%%
.Eges |

1,55%¢

systew

e

*® 7 1‘”

o 1.07

‘ »66‘ 4

lwsbtb :

.96
1.22%
1.9g%%

5%

TR

* by mignificant at 90% level,
®% by mignificant at 95% level.
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dget iz likely to resain

4.3.1 ¢

As indicated in section 4.1, cnly one of the eight own-price effects
“4n the full model is significant at the 90 per cent level. This is for
leisure, which is negative as would be expected. In tha 7- and 6~
squation systess, the own price coefficlent is significant and ramt&w
in the LOCEVS equation and significant but positive in the LOCPROT
aquation. It will be recalled that this category is classed as a luxury
good, ing that its budget shire incresses ag total expenditure
ppesrs that when its price risek, the quantity consumed
‘ Mtbcr rises or dm not fall sufficiently to affm the effect on tbﬁ
¢t share of the higher price.

The own-price nhmticiw formsula for the ATDS is:

M.ﬁ} LT c«!‘h = {1 + b},

Estimates for each of the systess are shown in Table 4.3, for both
significant and non-significant cosfficients. Elasticities are of
particularly dubious reliability for the fifth and sixth equations

MPPROT and OFBT), as the signs ars different in the different systeas.
of thﬁ nore robust ”ﬂl&tﬂ, those for ‘luxuries® - IMPSTAP, I - and
NOMED - are positive, while LOCFVS has a negative elasticity. ‘Lﬁiﬁﬁxﬁ
 bas an own-price elasticity of -1.64.

4.3.2 €

Few of the cross-price coefficients are significant in the models
estizated. Cross price effects between LOCSTAP and IMFPROT, LOCSTAP and
OFET and LOCEVS and HONED are sll positive, indicating substitatability,
in both the 8- and 7-equation models. There are negative pifce



T TSR A R e T,

‘5

i
1
i

0.16 046 -1.32
-5.57 393  aar
naz 27,970 . a7
0.1z - bas . ~0.03
geas s 1030
s 17.88 S
ms e | ,

* Ces pignificant at 90% level,
L cyuq mignificant at 95% level.
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' the m}.cum;lm m based, few clear rel
- of asyometry iz ev

| to mm betsisen and OFST

mu 4.4 shous the cross-price eimtcuin ummm from M

;)
i

mm mmmrwh : | Vi

| m 3} €13 = Coglits = beliafie .

Given thn gareral lsck of ﬁm&m of the Gy ﬂtmm on which
stionships emerge. Sowe degree
 is evident, however. For sxasple, the effect of IMPPROT and
oFeT pﬂm of tw budget share of LOCSTAP is lsss than the &zfoat at
LOCSTAP vmw on thase ﬁtm tuo c«ammzmﬁ e

soehold size influences the ullmntim of full incoss to & suall,
but mﬂw significent, entent, The greatest impact is on nonfoods,
which increase with household size. All food group shares decre
slightly. according to the full systes rasults, although the mm
coefficient becomes positive if leisure i excluded. In other words, as
household sise incresses, the budget allocated to food is adjusted
slightly to allow for more local protein (and possibly more local
staples}, but in terms of the overall allocation of full income, there im
a reduction in the total food share.

the ‘base’ village is Ha'skame-Ha'slalo in Tongatapu. Dumsy
varisbles sre included in the models for the other three villages. For
the full 8-aquation system, Ha'ano households are found to have & lower
budget, share of LOCFVS and a higher budget share of LEIS than the base
village. Mataika households have proportionately more IMPPROT and OFBT

in their budgets, while Navutoka househclds have more LEIS and less




Lt 8 o ‘Bﬂlm e Bam Baw Bxmw

0,43 -0.84  1.26%% L1423 -1.18

 -5.08 9.51 2,40 -3.43 ~23.68 430
-5.97 -15.78  0.86  1.72  17.43®  2.89

©-5,77  11.22 1.6 4.26 -20.08  6.41
062 336 ~0,12 1.33 -9.86 *20.40
172 1172 1,85 -19.15  6.89  -5.02

O 379% -12.08 -3.02'*  1.48 1279 0.09

020 -1.28 0.89%%  0.94%F 154
-0.05  1.55 1,59 ~2.87 -13.70
3,93 459 052 -0.71  7.35%
~1.65  27.97*% 0,14  -4.66 ~-21.62%
0.37 036 0.8  1.29  -5.58
-0.69 -12,79  1.80 .3 427
1.91*® -16.45% -2,22* {41 17.88

- Bis LOCSTAP  -1.32 039 0.16 -0.75  0.07  0.50
- 8as INPSTAP 199 6.93 0,86 -9.21 0,23 -2.02
ess LOCRVS 0.54  0.53 -3.17* 1.6 -0.28 ~0.12
#as LOCPROT  -1.02  -2.05  0.58  6.78® ~0.85  <4.81%
 ®ms IMPPROT 0,25 0,12 -0.17 -1.30  -0,03  0.48
23 OFBT 1,57  ~1.1  -0.10 -12.05  0.69 10,30

% ¢y significant at 90% level,
- ¥t o4 significant at 95% level,

o.f 074 001 -0.22  0.09 -1.64*



- quarterly basis: Novesl
Qctober. These qaartou correspond You

\ Jé
LOCSTAP and mcws; vmm effects are stronger in the mmmly

foodwmmvmm wodels,

" Data from the Tongan villages covered the 12-month period commencing

in Noveabar 1984, tor modelling, all obeervations were calculated on &
esber-January, February-April, May-July and Sugust-

oughly to the susser, autumn, winter
and spring seasois which, while not ax marked as in tesperate cxmm.
do affect agricultural production in Tonga. The main impact of ’
seasonality seeas to be on leisure, the budget share of which is lowest
;m tm base period, Novesber-Janusry. This might be partly a result of
the relatively high spending on nonfoods over the Christmss period.
Climatic factors probably citphzn the significant decline in LOCFVS
comwptiow in autusn mlpamd to summer, since the tropical fruits such
as mdngoes und pineapple are most abundant in susser. Similarly, the
nun ya harvest comsences in about March-April, which may account for
the nimiﬁgm!: proportionate increase in local staple consumption in the

4.4.4 Other demographic var

© Other desographic variables included in the models are the education

~ level, sex, religion and overseas experience of the household head.

Education is & continuous variable measured in yesrs, while the other
three are dummy variables. Sex of household bead takes the value 1 for
feaale-headed households, religion takes the value 1 for Mormon or
Seventh Day Adventist church wesbers, and overseas travei s 1 if the
housai'51d head has been out of Tonga. From Table 4.1 it can be seen that

“a higher “ucation levsl is associated with a budget containing a lower

ertion of LEIS and a higher proportion of IMPSTAP and OFBT. Fenale-

‘headed households allocate a lower share of their budget tc OFBT then
- male-headed households, and the coefficient in the LOCSTAP equation is

positive and significapt in the S-equation system. The significance of
the religion varisble is not constant acroos the three models presented,
but the overall picture is of a higher budget allocation to LOCFROT and a
Jower allocation to IMPPROT and OFBT by Mormons and Seventh Day



)

Mmtutx In view of the pr

chibitions of these x‘elmm on t{u taking ~,

~of aleohol, tobacco and caft‘cfne Wm impact on OFET consusption

might have been anticipated. Finally, oversess travel appsars to exert a
negative “n¢luence on OFBT cmmﬁm, although the resson for this is
mt claar.

5. DISCUSSION AND COWCLUSIONS

'f"‘i*{'“j"“tu w-t of mfg wmd expenditure of Vm‘“ rm.;mm -

? aixwltod to items produced by the farming household or purchased S
,Iwnny. Table 2,2 shows that ttm proportion of imports in the food

t ranges frow ;s‘? per cant m Ha'ano to 3&,6 per cent in Navutoke,

. m,mnfaod cate;ory mcludu botw\lml ind iwported smét md mm,

indications t!mttbé iéémg Qf inp@m iu im::!nc‘ As nof:od m rba

~ Introduction, import pmmx Sm far outstrippsd expox't pawfnru%s* To

some extent tmds prodably a reflection of increasing urbawizi i,
While the study described in this paper does not include an urban mpze,'
it is interesting to cospara the sverage budget allocations in Ha'ano

with those of the other three survey villages. Ha'ano is the most remote

and least developed village, and only 14 per cent of its food
muirmtn originate oversess. Increasing perticipation in the cash

econory does apmr to be associzted with a shift towards more imported
foodt

However, the total esprnditure elasticities calculated from model
results (section 4.2) suggec: that while imported staples displace local
staples as incomes rise, the budget share of imported protein foods is
likely to decline and local protain intake to increase. The nigh

~ pou:lti,'w price elasticity for local protein suggests that factori sther

than price are of paramount concern in determining consusption. Sthere

o dm appear to be scope for initiativer to increase production of local



. mests and- I;l:h, for the domestic urket at 2 means

tﬁa other hand, ilportm astaples such as ‘bread are clearly becbai

4 J;f‘ asingly popular. Taste preferences and convenience are s&ncl‘x that
even the demy;ed efforts of nutrition action groups. usy be %inadequam

ta ¢urh the tmad away !‘ron 1oca1 si:aplem ‘ .

Bl i
In tern of qveran dwelap&ent potgutial tha sodel mults ahow
‘that there is potential for capturing increases in rural incomes within

the local area. In particular; the average budget share of nonfood ;oddu. i

k and services uas found to increase rapml? 28 total expenditum

immud Mich mnqu expenéitum is for school fees and donations to .

‘churches and village fundrai;in: activities. Steps nesd to be taken to '
g emum that thess ‘mxury' expenditures are used to generate mcreased

‘Imal prodacticm and uploytmt The chances of achieving gustainable :

economic davalomnt along the lines advncated by Mellor (19663 cm
'ttmmby ba amamad {Delforce at al. 1988L '

The tiropozticn'oe leisure in the 'full ‘incm‘ budget was found to

be little uffactud by changes in incose leval, There is clesrly no
; szvmence hcre that a nudden increase in remittance income is Jikely to be
nasoc,iated with increased reluctance to engage in productive activities,
‘as is suggested by Be.tram and Watters (1985). Moreover, the fact that
the own-price elssticity of leisure is high indicates that people might
_be more willing to give up excess leisure time if they could be assured
of returns higher than those currently available. It is not surprisin:
in these circumstances that many farsers report having to supplement cash
wages with food, tobacco and other benefits in order to attract hired
labour,

5.3 Conclusions

This study has demonstrated the application of the Almost Ideal
 Demar ystam to the cross-sectional analysis of household expenditure
‘patterns in a sesmi-subsistence economy. Becker's (1965) ‘full income'
concept was adapted to provide a basis for simultaneous evaluation of
‘subsistence expenditure, cash expenditure and leisure, Seven categories

of curbing mtpmi o
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“. 80 28 to tw on m&uml um! trm hﬂarm ivsues at' '
wissental concern to Tongan ppli cyiskars, "!he mhtim imrtam of
hﬁum in thﬂwmnhom budgat wax also mmd ‘ :

%lm ttse data used in this amlm ¢annot be chiud to be fuily

 reliable, and while the wodels vers disappointing in teiaw of statistical
- meagures such as K®, the mu&tn are generally plausible and consistent

chserved or axpected tr{ 5. They serve to ;tmcnte sose potential
" fw future Mlopd uffom in Tonga. ' i
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