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The purpose of this study is to undertake a prekny analysis of some important
guestions around poverty in Timor-Leste. Given &tf%ouseholds in TL rely on
agricultural activity as a major source of inconneécoprovide for their direct food
needs, we focus on the role the agricultural sqagys in generating livelihoods and
addressing basic needs. We use detailed housslniey data to understand the
nature of agricultural activity, highlighting th&tent of reliance on subsistence
agriculture, and the comparatively low level of gativity in agricultural production.
The analysis also links households’ consumpticioodl with their agricultural
production and other income-generating activititshows some interesting facts:

It appears that a large proportion of the food thatoduced is not
subsequently consumed.

While only a small proportion of food productiorsisid in markets, the data
suggests that a relatively large proportion is ethamformally across
households. This is likely due to the absencewhal markets for most
products in many areas, and a lack of cash incameany households.
Household consumption of food does vary with incolmg the variation is

not uniform. Staple foods like rice and maize @b respond much to
increases in income, rather the benefits of ine@@ascome are with increased
diversity of food intake — households consume moeat and leafy vegetables.
The extent to which food consumption increases witome varies
enormously with the source of income: higher lewdl®od consumption are
observed among households whose income is derneaddelling their food
crop production, selling cash crops (coffee) onfrwage employment. When
income is derived from transfers and non-labourcas) there is little link
from this type of income to household food consuarpt

This research highlights a number of important joes and issues for policy and
development initiatives. These are explored infitheel section of the report.



I. Timor-Leste: Brief Background

As a new nation in 2002 following decades of foneigle, Timor-Leste inherited little
functional infrastructure, few operating institut®and widespread poverty. A strong
commitment to development in the years that folidwas seen notable progress in a range
of social indicators, particularly in governancel aducation.

However, despite the commendable achievementsytisé recent data suggests that Timor-
Leste remains the poorest nation outside of sula@abAfrica in measures of
multidimensional poverty (UNDP, 2013, based on 208&). World Bank analysis based on
2007 data also reports that 49% of the populatiedlbelow the consumption poverty line
(World Bank, 2009).

Much of the infrastructure in Timor-Leste is stitderdeveloped and a significant proportion
of the population does not have access to basiessr It is estimated that 31% of people in
Timor-Leste lack access to an improved water sQ@t% are without improved sanitation
and until recently, 82% did not have electricityNDP, 2010; WHO, 2013). There is also
substantial room for progress in health measunesaverage life expectancy is 64 years, the
under-five mortality rate is 54 deaths per 1008 births, and 45% of children under five are
underweight — the highest in the world (WHO 201@132).

In recognition of the challenges the nation fattes,government of Timor-Leste has
committed itself to promoting development and redgipoverty by fostering economic
growth, investing in human capital and infrastruefand strengthening public institutions
(Government of Timor-Leste, 2007; Government of dirheste, 2010a). A core element in
the plan for growth is to improve the productivaizd sustainability of the agricultural sector,
although currently the sector receives very few €poment resources.

Agriculture is the country’s main economic activiepnstituting the primary source of
employment for 84% of the labour force (MinistryFihance, 2008),and contributes 97.7%
of non-oil exports (DGE 2013). As highlighted iretBtrategic Development Plan 2011-2030,
agriculture has an important role to play in redggoverty, promoting rural development
and assuring Timor-Leste’s food security — botlodigh food production and as a principal
source of income for many of the rural poor (Goweent of Timor-Leste, 2010a;
Government of Timor-Leste, 2012; World Bank, 2007).

A key challenge in this plan is that of convertihg agricultural sector’s potential to drive
growth and poverty reduction into reality. There amumber of structural challenges to
overcome in seeking to improve agricultural produtgtand in building well-functioning
markets. The vast majority of agricultural acgvig small-scale, subsistence agriculture,
with minimal inputs, resulting in very low yieldSimilarly, there are many impediments to
seeing agricultural markets emerge, including laicknancial institutions, poor quality roads,
inconsistency of supply and quality, and lack ahded for produce.

This study will examine the functioning of the agiiural sector, highlighting some basic
characteristics of the sector, and showing sonteevimpacts of agricultural activities on
agricultural household. This link is where we wal/eal significant findings that suggest
how critical the sector is to poverty alleviati@md that indicate the key areas to focus on in
delivering agricultural development and povertyueitbn.



lI. A Macroeconomic Context: The Petroleum Fund, Bulget and Economic Activity

It is of value to first place this study of the iagttural sector in a broader context of the long
term outlook for the Timor-Leste economy.

The Timor-Leste Strategic Development Plan 2011020®vides a foundational framework
for understanding national development prioriti@$ie plan includes heavy investment in
large scale infrastructure, with electrificatiordaioads as priority areas, as well as major port
and airport redevelopments, on-shore oil procedsicitities and establishment of special
economic zones. The financing of such investmemade possible through revenues from
Timor-Leste’s sovereign oil and gas wealth in tihmdr Sea, amounting to 80.5% of GDP
(in 2011) and around 93% of state revenues (Bu2igfed). An optimistic view of the use of
these petroleum revenues is that while the petnoleayenues are available, this focus on
investment in infrastructure lays the foundatiohstmong non-oil growth for the economy in
future. Revenues into the Petroleum Fund begalmdegin 2012, with virtually no new
royalties revenue expected after 5-10 years. CQuessly, if government withdrawals
continue to grow as they have in recent yearsfuhe will decline quite rapidly, and will be
severely depleted with 10 years. This reinforcesitiperative of moving in the direction of a
strong non-oil economy.

On the government budget side, Table 1 shows thé BOdgeted
revenue and expenditure. The revenue breakdowmsshow
heavily the budget relies on the petroleum funde $903m
withdrawal represents about 60% of total revene cash
reserves are virtually completely comprised of @letrm fund
withdrawals from previous years that were not sp&u with this
component, the PF contributes more than 85% of the
government's 2014 revenue.

Table 1 highlights how domestic revenue is raised, shows the very small taxation base
the government is currently working with, indic&tiof the low level of private sector
activities and hence the low taxation base. Cogrsistith this, the Budget papers forecast a
non-Oil GDP for 2014 of $1,773 million, a (homin&h.5% increase on the projected 2013
outcome. Notably, with Government expendituredast to be $1,500 million, there is
relatively little measured economic activity outsithat stimulated by the government sector.

The National Accounts provide another window inemheconomic activity is progressing.
The accounts broken down by industry reflect tihengg influence of government-led
expenditure, with construction and public admimisém comprising the most rapidly

growing and largest sectors in recent years, oeitsiaoil and gas. The Accounts also show
the lack of progress in the agricultural sectotween 2002 and 2011 real GDP in agriculture,
forestry and fishing has declined by 7.5%, while+oal real GDP has grown by 79%. The
agricultural sector represents only 17% of non&IIP, despite being the primary economic
activity of more than 80% of the population.

While it is difficult to get a complete picture thfe economy, a basic message holds up
consistently through any analysis of the data mmenic activity: the economy remains in



its infancy outside the oil sector and the othetas it finances; agricultural production is
relatively low, and appears to be declining in @&l capita terms.

Table 1
Government Budget 2014

$ million
Allocated Revenue
Petroleum Fund sustainable amount $632
Petroleum Fund excess withdrawals $271
Domestic Revenues (taxes, fees & charges, eldgtsales) $166
Cash reserves (petroleum fund withdrawals fromiptessyears ) $400
Borrowing $31
Total Allocated Revenue $1,500
Expenditure by category
Wages $177
Goods & services $440
Transfers $336
Small Capital and Development projects $140
Major Infrastructure $407
Total Expenditure $1,500

Source: Timor-Leste Government, Budget 2014, Bgolatious tables



l1l. Consumption Poverty & Multidimensional Poverty

In this section we provide a brief overview of hpawverty is defined and measured.

Consumption Poverty: Historically poverty has been defined in terméabme levels.

This is where concepts of the number living on tess $1 per day, or in recent years, $1.25.
However, popular use of this measure indicatesaften poorly understood. Hereis a
simple intuitive understanding: First, in a givesuatry, a large scale household survey is
undertaken with a focus on consumption behaviodwooiseholds, and prices paid for food
and other purchases. Alongside this, a benchmsaé&tifor the minimum number of calories
a person would need in order to be able to funatioma daily basis. A poverty line is defined
based on what it would cost to purchase the foadhauising, etc needed to live at a most
basic level (in particular, with sufficient calosle A household is defined as poor if the
dollar value of the food, housing, etc that thegsaame falls below that line. Note that much
of a household’s consumption involves no actuahdasome or cash expenditure at all. For
example, with housing, most people occupy their @gout do not pay rent for it; the
consumption measure imputes a value to the housstiigating the rental value of the
dwelling. Similarly with food consumption, muchofd consumption is from self-production
or gifts or barter, and is counted in the consuamptheasure of food by calculating what it
would have cost to purchase that food in local migrk

We emphasise that the poverty line is very low:liine is the dollar value of food intake that
would be of a sufficient level to give that housiehadequate calorie intake to meet
minimum daily energy needs, plus the cost or imgwtdue of housing and other nonfood
expenditure that is typical of households with thisimum acceptable level of food
consumption. This poverty line takes no direcioact of diversity of food intake, or of
access to services, or of educational achieveratmtetc.

Multidimensional Poverty Index: It is clear that a number of other factors ougtigdaken
into account in developing a complete picture ofgyty. This is where multidimensional
poverty comes in. While there is no clear-cut $&si the choice of indicators that comprise
a Multidimensional Poverty Index (MPI), or how thase each weighted, the MPI is

receiving wide acceptance because of the recogrthiat households can experience poverty
in other areas besides food consumption. Whileradpects of household wellbeing are
included in the consumption measure, there is moivkdion threshold is applied to these —
the benchmark is what is typical of households at®at the calorific poverty line. The MPI
takes a different approach, by applying basic mimmstandards in areas that include
education, health and non-consumption aspectseaiiibods.

The MPI used by the UNDP is widely quoted in relatio Timor-Leste. It comprises 10
indicators in three categories. The data uselddarMPI is typically the most recent
Demographic and Health Survey (DHS), which for Tirheste took place in 2009/10. The
MPI calculation is not easily updated until a nett3or similar survey is conducted.



Components of the Multidimensional Poverty Index
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It is worthwhile understanding the detail of hove tP1 is constructed (UNDP 2013,
Technical Note 4, adapted), since the data froswr#port is so widely quoted.

The 10 indicators are listed here. If a houselotie sample complies with one of these
indicators, they receive points as in the “Poimstumn. A household with 12 or less points
from the maximum of 18 is considered multidimensibnpoor. 13 or 14 points is classified
as vulnerable to or at risk of poverty.

Table 2: Components and weights of the Multidimensinal Poverty Index

Household Indicator Points

At least one person has completed five years a@tiy

All schoo-age children enrolled in sche

No person is malnourish

No children have die

Has electricit

Has access to clean drinking wi

Has accesto adequate sanitati

Has a flooimaterial superior tdirt floor

Does not use dirty cooking fuel (dung, firewoodaoal

RRRPRPRPRPwwww

Has two of these assets: bicycle, motorcycle, e
refrigerator, phone, television

In comparison to consumption poverty level of 4922007, the MPI shows a bleaker picture
for Timor-Leste, with 68% having scores of 12 olowe and hence being classified as
multidimensionally poor, and 86% having 14 or Ipssts, thus being either poor or at risk
of poverty.



V. What characterises poverty in Timor-Leste?
Poverty in Timor-Leste is:

. Pervasive— in the most recently available measure of consiompoverty (TLSLS
2007), almost half the population are classified@ssumption poor. The story becomes
much worse when the broader measure is used: bas2@D9/10 data, the Multidimensional
Poverty Index (MPI) shows a massive 68% are clasis#fs poor using the definition above
(UNDP 2013). The indicators also suggest thatthén 18% are at risk of becoming poor.

This is the worst of any nation outside Africa,mtihe next worst in Asia being Bangladesh,
with 57.8%. When we talk poverty in the contexfTohor-Leste, this is not an issue for
those on the margins of society; it is mainstressne that affects the vast majority of the
population directly.

. Multidimensional — when the MPI is decomposed, virtually all dimensiof the
index pose difficulties for Timor-Leste. A sigriéint percent of the population fail to
achieve the minimum level specified for poor ingvene of the ten indicators. The areas
with highest levels of deprivation include nutnitiand various housing conditions — clean
cooking fuel, electricity, sanitation, quality odising and basic asset ownership (OPHI,
2013 — Timor-Leste Country Briefing).

. Deep Rooted —poverty in Timor-Leste has its roots in its longtary of occupation
and colonial exploitation. Moving out of povertylMoe a long term process that requires
patient investment in governance, modern instigjonfrastructure, human capital and
development of a vibrant non-Government economgarh case starting from a low base.

In part this multiple deprivation and deep rootesgrty exists because of Timor-Leste’s
unique history, one of occupation by Portuguesethed Indonesians. During Indonesian
occupation, there was little investment in humaa pinysical capital, significant loss of
human capital as a consequence of many of the edwreated population fleeing overseas,
others involved in the within-country resistancevemment, and not least the destruction left
in the wake of Indonesia’s withdrawal in 1999.

. Potentially Destabilising. The statistics on crime and civil unrest in Tirh@ste
suggest a relatively peaceful society. Howeveartdlare a number of factors at work that
cause many observers to be concerned at the fiskial unrest linked specifically to this
widespread poverty. The risk factors that are lggted include:

-the fact that Timor-Leste is a post-conflict stgeith unresolved disputes rooted in history;
-the rapid population growth creating pressurecarce resources;

-the high levels of poverty and limited economi@ogunities for most of the population,
despite major escalation of government spendinggaodth in non-Oil GDP.

-the emergence of a growing elite and middle clasglighting the growing inequality of
wealth and opportunity.



V. Agricultural Development and Poverty

Growth in the agricultural sector, particularly ieased agricultural productivity, has proved
to be a powerful tool for reducing poverty in maigveloping countrie$lt is common in
countries where the incidence of poverty is hightti@re to be a heavy reliance on
agriculture as a source of employment and incoraeicplarly for the poor. This is very
much the case for Timor-Leste.

While long-term development in Timor-Leste, like myadeveloping countries, will most
likely involve a shift to modern sector developmehe limited opportunities in the modern
sector and the large percentage of the populat@nkimg in agriculture imply that in the
short run, improvements in agriculture and farmdoictivity can have a good impact on the
living standards of the Timorese people.

Below, we discuss some of the main channels threxgbh development of the agricultural
sector can contribute to broad-based poverty remuct

First, increases in agricultural output throughhleigland and labour productivity lead to
lower food prices, benefiting net food consumersgath rural and urban areas. Poor
households typically spend a large percentageenf ilcome on food. As such, lower food
prices allow households to buy more food, or paddiptmore diverse, nutritionally rich food,
which can have a positive impact on household weillp. The benefits of good nutrition can
have positive flow on effects in many areas, incigdurther increases to labour productivity
for both current and future generations, improveédcational attainment and fewer health
issues.

Secondly, improved agricultural productivity casa@ftesult in increased incomes for both
small and large scale farmers as well as increagdoy ment opportunities in the agricultural
sector. While the occurrence of lower food priced get simultaneous higher farming
incomes and increased demand for farm labourersappgar counterintuitive, a large body
of evidence shows that higher agricultural prodatgtiusually results in higher farming
incomes — empirically, the gains in income thropgbductivity improvements outweigh the
loss through lower prices.

Thirdly, the potential higher real incomes of tlggieultural sector combined with lower
staple food prices can help free up funds for theskhold to spend in other areas of this
economy. This helps stimulate demand for goodssamdces produced outside of
agriculture and spur the development of the nomfaconomy.

Finally, increased productivity in tradeable godebsports) can also help reduce the
incidence of poverty, particularly if production tothdeable goods is broad-based. Increased
cash crop production means increased incomes &eholds involved in the production of

1 Studies have shown that countries or regions where agricultural productivity has increased the most have
achieved the largest reductions in poverty. Thirtle et al 2003. http://dfid-agriculture-
consultation.nri.org/summaries/dfidwp2.pdf




that crop. In Timor-Leste, coffee is the countnyiain export good with 21% of households
who work in agriculture involved in the coffee irstty. The quality of coffee in Timor is
generally see as high, however the market baseali and production is irregular, making it
less attractive to foreign investors than othefeséxporting countries.

The following diagram shows the main pathways tghowhich agricultural productivity can
decrease poverty.

Figure 1

Pathways to poverty reduction deriving from Increasd Agricultural Productivity
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Review

The Importance of Markets

For agricultural growth and increased productitaysuccessfully translate into poverty
reduction, well-functioning agricultural market®astal. From a theoretical perspective,
when markets are working efficiently, economied &l productive and will grow.
Resources such as labour, capital and land wallloeated efficiently, specialisation will
occur, improving productivity further and the batsedf growth in one area will flow
through to other areas of the economy.

However, markets, agriculture markets in particidae prone to failure, and the degree of
market failure is a determining factor in the exteheconomic growth. Markets
characterised by inefficiency and poor coordinaaos generally associated with slower
overall growth for the country and fewer econonpportunities — including for the poor.



VI. Data sources on Poverty

As is common in developing country contexts, a nends large scale surveys have
been conducted in Timor-Leste since Independekeeh is sponsored by different
agencies and has different emphases, strengthseaidhesses. In each case the
surveys have largely follow international conveniamn how such surveys are
designed and conducted.

The three potentially most useful surveys in povartalysis are:
Timor-Leste Survey of Living Standards (2007 andarping 2014) (TLSLS)
Demographic and Health Survey (2009) (DHS)

Household Income and Expenditure Survey (2011) §jIE

It is generally possible to achieve a good levetlarhparability across waves of a
particular genre of a survey. However, comparigetween different survey types is
difficult. It is tempting to undertake such compans because this is what may be
needed in order to obtain an idea of trends incatdrs across time. For example, the
HIES of 2011 and the TLSLS survey of 2007 bothemlinformation about
households’ consumption, and their productive 6ine generating activities. In
principle, comparing these will tell us whether beholds have experienced
improvements in consumption (and reductions in pgy@ver this four year period.
However, there are differences in how questionsratdousehold income and
consumption are framed. These differences camtheisnt to make cross-survey
comparisons difficult, and potentially misleadinghis is not to say comparisons are
impossible, just need to be done with care. FamgX{e, there is not an exact match
between the list of consumption items between tfel' 5 and the HIES, so matching
is not simple.

There have been concerns expressed about theyqpfdlES data. We cannot
comment authoritatively here, but one example sstgggome puzzling findings in the
HIES report. To give a specific example, later egart that the 2007 TLSLS average
income from coffee sales was $260 per householggser, for the 16.2% of
households that received income from that soukazoss all households, that
average becomes $42 per household (many housdtfaldst0 coffee income). In
the HIES 2011 report, Table 5.2.4 reports averaffee income at $23.78 per month,
or $285 per year, but does not specify how manélolds this applies to. The
implication from aggregation of incomes in the HIEQort is that this is the average
across all households (i.e. includes many housshwilth zero income from coffee);

if so, an average over all households of $285asndtically different to the 2007
figure of $42. Aggregate coffee production and¢data does not suggest a
substantial difference in total income earned fiaofiee between the two years, so
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the more likely explanation is some inconsistemcyariable definition or data. 2011
data collected in Indest al (2013) suggests the TLSLS figure of $260 per hbalkke
per year for coffee producing households is muchentive appropriate order of
magnitude.

There are other cases where comparisons acrosysypes are even more difficult.
For example, the DHS surveys contain no informagibout incomes, and virtually no
consumption information. The economic status afdetolds is captured only by a
series of asset questions, on the basis of whiakdiwlds are classified into wealth
guintiles. In other studies, these wealth quirtléssifications correlate reasonably
well with consumption / income measures. TLSLS/gys contain similar asset
information, so household wealth comparisons aterg@lly possible between
TLSLS and DHS surveys. However, it is not possiblsay whether a household’s
consumption poverty status is improving betweeh 8L6-type survey and a DHS
survey.

11



VII. Empirical Findings: Patterns & Puzzles

In this section we use detailed analysis of the7ZDIOSLS data to highlight various
facts and patterns of relationships that help pl@@n empirical understanding of
how agricultural households function. While mu@sitthanged in Timor-Leste since
2007, it is generally accepted that rural, agrigalt life has not changed significantly
for the vast majority of the population. So mastté and puzzles that we draw out
are likely to still be very relevant to currentaissions of policy and programs. We
also acknowledge that over the period of this suthere was still a large amount of
internal displacement from certain rural areas @esalt of the conflicts in 2006.

A. The Agricultural Household

First, we highlight the range of crops that housg$sell, and how much of those
crops that are sold.

Table 3: What crops do households grow?

% of crop-growing | median kgs
households who harvested per | % of harvest

Crop grow this crop household that is sold
Maize 96% 300 7%
Cassava 80% 250 12%
Squash / Pumpkin 59% 100 15%
Bananas 53% 100 33%
Sweet Potato 43% 200 9%
Taro (Talas / Kontas) 41% 200 8%
Other Vegetables 32% 150 57%
Coconuts 24% 100 7%
Peanuts 21% 100 33%
Rice 17% 600 7%
Other Fruit 17% 150 60%
Kidney beans 15% 100 46%
Gogo Rice 12% 300 16%
Soy bean 9% 60 27%
Mung bean 7% 100 36%
Potato 4% 100 11%
Coffee (cherry &

parchment) 21% 230 83%

The more common cropsMaize (96%) and Cassava (80%) are grown by themagority
of households. Squash (pumpkin), bananas and potdbes and Taro are reasonably
widespread, grown by 40-60% of households.
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Production Volumes: Typical volumes of production are small. To gétaadle on this, it is
worthwhile to undertake some simple calculationthefequivalent calorific benefit of these
levels of production. Using the recommended natrdal norm of 2100 calories per person
per day, and working with an average householddfizegpeople (actual average is closer to
7 people, but we round down to adjust for the logadorific needs of young children), a
household that is self-sufficient in basic fooduiegments needs to produce enough
consumable food to generate 10,500 calories okénpeer day. We use maize as an example,
since it is the most commonly grown crop, and hglk balorific benefit per kg. The median
annual production of 300kg of maize will genergipraximately 2000 calories per
household per day (note we have factored in threddsveight in processing), which is less
than 20% of the average household calories required

Sales of Crop Production:In most cases, a very small percentage of the blaivactually
sold, especially for the commonly grown crops. éNibiat the survey asks specifically about
crops that are “sold” and asks for a price for ¢h@®ps — in other words, this captures more
formal market activities. We do not presume tlilgha crops that are harvested but not sold
are subsequently used by the household for ownuoopson. Some may be given away or
bartered. We look into this more closely latett tiis point, our focus is on the lack of
exchange of crop production through cash salesarkets.

Note that there is wide variety in the percentdge aop that is sold. For example, only 7%
of rice produced is reported as sold, which hiditbghe lack of market for locally produced
rice, possibly because it could not compete withanted rice, which benefits from an
effective subsidy. Some crops have a higher acoassrket, with, for example, 33% of
bananas sold, and more than half the other, smallame fruits and vegetables being sold at
market.

Figure 3 provides another window into the marketsfale of crops that are harvested by
households.

Figure 3: What proportion of their crop does a houghold sell?
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53% of crop-growing households report selling nofhthe crops they harvested over the past
year. In other words, more than half the househafdo produce crops have not accessed
cash markets with their produce. About 3/4 ohalliseholds sold less than 20% of the value
of the crops they harvested. Of course, it remamepen question to consider why there is
such low patrticipation in markets. On the surfacee explanation could be that the levels of
production are so low, that after taking care efitbwn food needs, households do not have
surplus product to sell. Alternatively, perhagdarge percentage of production is shared
informally with neighbours and relatives or bartereone of this is likely to be measured as
“sales”.

Next, we consider some basic features of the lamer@these crops are grown.

Table 4: What size are the plots
on which crops are grown?

Size of Plot (m?) | % of Plots Table 5: What is the slope of the plots?
<250 8.6%
250-500 20.3% Slope of the plot % of plots

500-1,000 32.92/0 Flat 45%

moooma | 3:on

5.000-10,000 9.6% Moderate slope 14%

10,000-20,000 2.2% Steep slope 4%
20,000-50,000 0.4%
>50,000 0.1%

N.B. 1hectare = 10,000m

Plot size: The vast majority of plots of land are very smaith 97.3% being less than one
hectare, and 73% being less than 0.2 hectares.

Crop-growing Land: While Timor-Leste is renowned for the very high poation of hilly
terrain, this Table suggests that most of the afjuial activity is taking place in areas of
land that are relatively flat, with only a smallrpentage of plots reported as being on steep-
sloped land.

Non-Crop Agricultural Activity

While production of food crops and coffee are theshwidespread agricultural activities,
many households also engage in a range of othduptiwe activities. Here is a brief
snapshot of these, with some basic facts aboutdbale and reach.

Livestock: Table 6 shows the most common livestock that aleelsphouseholds, and

average sale price. Pigs and chickens are mosnhoonwith more than 40% of households
receiving some income across the year from saleesie. The responses can be used to
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compute the market value of an average househloldsock assets. 89% of all households
report owning livestock, and the average valudisflivestock is $610, with a median value
of $244. Notably, of these households, the aveaageunt earned from sales of livestock is
$101 annually, with a median sales income of $25/par. This provides another window
into the mix between subsistence and non-cashudtgrial activity and the level of market
economy. The relatively low level of sales relatio stock or animals is consistent with the
story for crops, that there is little market adiivi

Table 6: Sale of Animals

% of rural

households who

sold one or more of | average amount
Animal | this animal earned from sales
Chicken 42% S17
Pig 40% $94
Cow 12% $265
Goat 11% S55
Buffalo 6% $351
Horse 2% S116
Other 4% $20

Eggs:There is virtually no market for animal productsept eggs, and this is very small
scale: only 5% of rural households sold eggs, &4d 6f these earned less than $20 in a year
from these sales.

Forestry: 10% of households earned income from forestry iiesy with almost half of
these being for sales of firewood. Annual earnergsvery low, with a median of $25, and 95%
earning less than $200pa.

Agricultural Inputs: less than 4% of farming households use fertilisemure, herbicides,
etc. Externally sourced seeds are more widely asadputs; with expanded programs aimed
at improved access to high-yield seed varietigsadent years, the prevalence of use of this
input is likely to be even higher at present.
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B. Production of Food Crops, and Consumption of Fadr a preliminary analysis

Results in the previous section show that only allgpercentage of the food crops that
households grow are actually sold in markets. oltil be reasonable to presume that crops
that are not sold are primarily intended for howdeési own consumption, or for consumption
by family and neighbours. In this analysis we griagether two sections of the living
standards survey, the food crop production sectind,that on household consumption of
food crops. This allows us to identify the extehmatch between production and
consumption of foods. We find many instances systematic lack of match both in
aggregate and at the household level. While thairfg is preliminary and needs further
detailed investigation, it draws attention to a iw@mof puzzles.

The first set of findings is based on Table 7, wh&hows the average amount of crops
produced and consumed per week at the househad Eable 7 also shows for each crop
the proportion of consumption that is sourced tglogelf-production or gifts, not purchased
at markets. Overwhelmingly households tend to amesarops that come via self-production
as well as through the giving and receiving ofsift

Table 7: Production and Consumption of Crops, weekl average per household

Percent of | percent obtained

Amount Amount crop not through own
Crop Produced Consumed consumed | production or gifts

average kg per household per week
banana 2.2 1.7 25% 7%
cassava 5.0 25 50% 85%
coconut 0.9 0.5 47% 83%
maize 8.2 4.6 43% 85%
peanuts 04 0.2 56% 68%
potato 0.1 0.1 0% 16%
soybean 0.2 0.1 19% 81%
squash 14 0.5 65% 89%
sweet potato 2.0 0.8 59% 83%
taro 2.0 0.7 66% 91%

Focusing on levels of production and consumption, wge cassava as the example: the
guantity of cassava produced in Timor is enougprtwvide, on average, 5kg of cassava to
every household per week. However, the consumpéeults suggest an average household
consumes only 2.5kg of cassava each week. Theaatjolh is that around half of cassava

produced is not consumed. This mismatch betweequhaatity of produce supplied and the

actual quantity consumed is typical to most ofdbemmon crops.

2 Most households report that they consume the food they produce themselves, very few report consuming
food that was received as a gift.
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The results in Table 7 suggest on the surfacetliea¢ are high levels of under-consumption
relative to production. This could occur, for exdmps a result of problems with post-

harvest management of crops that results in siedakes. The magnitude of loss is such
that it suggests addressing the causes of thisMoskl be a high priority.

Before jumping to such conclusions, though, we n&®dexamine whether the results
highlighted in Table 7 hold up to scrutiny. Figte the data reliable?

The consumption and production sections of theesuare framed quite differently, so there
are legitimate concerns with consistency between ttho. For example, consumption
responses are based on consumption over the pdstys, while questions about crop
production ask about the level of production ower past year. For consumption, recall bias
is typically smaller the shorter the recall peried, the consumption data is not likely to
exhibit significant systematic measurement errawr. production, longer recall periods tend
to produce smaller estimates than the equivaldmhates based on shorter recall periods, so
any systematic bias on the production side is rikedy to be in the direction of understating
production. There are other aspects of measureafe¢hé production data (to do with units
of measurement) which led us to omit a small amoohtreported production, and
approximate in other cases (see Data Appendix dtaild). Conservative (lower) estimates
were used in every case. This means the produdatanwe have is likely to be lower than
actual production, meaning the gap between praaluetnd consumption is likely to be even
bigger than that reported in Table 7.

The 7-day recall period for consumption raises laeopossible source of inconsistency: if a
household is surveyed in non-harvest time, whewdséed supplies of a crop have been
exhausted, then the 7-day consumption value \kélyi be lower than for a household which

was surveyed soon after harvest time. For the aisaly Table 7, though, this timing issue is
not a problem: the TLSLS sample comprises housshsloveyed across a full 12-month

period, with similar numbers each month. So seagpnn differences between production

and consumption would be averaged out over thes&utiple.

We also note that the large production / consumpgap does not exist to the same extent
with all crops (particularly potato, where virtyadll production was reported as consumed),
but also soybean and bananas. If the gap was # odssbome systematic inconsistency in
data measurement between consumption and produchenwould expect this to be the case
with all crops.

Finally, a comparison with a different country bsimilar survey design structure is

informative. A Vietnamese study of rice productamd consumption using the LSMS 2006
(Linh Vu, 2008, Essays of the Economics of FooddBotion and Consumption in Vietnam),

found at aggregate level, very similar levels adcarction and consumption, after adjusting
for typical weight loss in processing and for expalumes. In other words, using a survey
with similar design to TLSLS, this study leavesurexplained gap between production and
consumption at the aggregate level, in contragtedindings reported in Table 7.
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So what explains the gap, assuming a reasonaldeheasbeen made that its existence is not
some statistical anomaly? There are a numbelaofigile explanations.

First, perhaps some food crops are used to feedads\ cassava and maize are often used
for this purpose. This is something that coulduréher analysed with the available data, but
is currently set for future research. A brief bof the data on stock of livestock and their
likely food needs suggests it is unlikely that ther sufficient stock of livestock to explain
such a large and consistent gap between produsmidrconsumption.

Secondly, there is likely to be a risk aversiorateigy to households’ behaviour: with the
inherent volatility in crop harvests, it makes sertie aim to produce more than what is
needed, to protect against risk. This is a possialise, but if this was the main explanation,
it is hard to see why production at an aggregatellevould be so much greater than

consumption. It also begs the question of why sxcgeroduction is not in turn made

available to the market for others to purchase.

One remaining possible explanation for this appaneer-consumption is that a significant
amount of the food crop is not being used for potile purposes, and is instead going to
waste. Such a situation is more likely to arisendre is a lack of accessible markets for local
crop production. A household with little accessrtarkets of any form, formal or informal,
must manage their own harvest, and given harvestsranly periodically (for most crops
only once per year, and sometimes more often);lpastest processing and storage becomes
a major issue. If households have only basic @®ing or storage facilities, it is plausible
that all these issues converge to see a large anbwastage or sub-optimal use of crops.

Next we explore another dimension to this puzzlergroduction and consumption. While
Table 7 highlights the mismatch between productinod consumption in aggregate, there is
further mismatch at the household level which fenmative. Continuing with the cassava
example, Figure 4 shows distribution of the differe between average weekly per-
household production and consumption of cassava.

Bearing in mind that average production per houkklso5kg per week, these values vary
widely around zero. This can presumably be expthiby the fact that those who produce
more than they are consuming are selling, giftingpartering to others who consume more
than they produce. In other words, the data iuféigl suggests there is a large amount of
exchange happening. But Table 7 shows that oethosiseholds that consume cassava, only
15% obtain cassava by purchasing it. So the vaginty of exchange that is apparent from
Figure 2 is presumably non-formal exchange thrduagtter or gifts.

The cassava story holds true for the majority @f skaple crops in Timor-Leste. It appears
that most of the mismatch between production antswamption of crops at the household
level is not dealt with through the buying and isgllof crops, rather (we assume) through
informal means of exchange. Combined with the ngessd Table 7 that a high percentage
of crop production fails to translate into consuimptthis is consistent with a view that over-
reliance on informal markets can make it diffiqoltclear the market and can lead to waste or
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sub-optimal use of produce. We cannot say witkaggy that this is what is happening, but
it certainly is worthy of further investigation.

Figure ¢
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C. Sources of Household Incomes

In understanding the realities of poverty, it isuedle to understand the sources of the
income that households receive. This provideglrtanto where economic activity is at its
strongest and conversely, where there is littldevee of economic activity from a household
point of view. Ultimately the indicators of poventgly on income of one sort or another.

Income is defined as either actual cash, suchhaadial gifts, the wage an employee earns or
the payment for sales of crops or other produceigdisas “in kind” income, which is mostly

in the form of food crops that a household prodwesthen consumes themselves. Where
possible input costs are included in the calcutatibincome.

Table 8: Income by Source, all households

per cent of Annual Income for those
population with who receive income from Mean
actual or this source income
imputed income across all
from this source Median Mean households
market value of crops
harvested but not sold 82.4% $220 $459 $378
livestock 66.0% $105 5182 $120
Non-coffee crops sold 37.7% $65 $110 S41
employment 22.3% $150 $202 S45
food assistance 20.8% $13 S23 S5
Coffee 16.2% S160 $260 S42
Forestry 7.0% $36 S$131 S9
by-product 5.3% S5 S16 S1
Enterprise 5.2% $375 $1,069 S56
Fishing 3.0% $290 $669 $20
other assistance 1.9% S450 $1,107 S21
Pensions
(mainly overseas) 1.4% $1,440 $5,068 $69
cash assistance 0.3% $700 $2,646 S9

Table 8 shows the relative importance of diffeimirces of income. Consider first the
income from crops. We separate out the incomeesednom actually selling crops and the
market value of the crops a household harvestddes not sell. Considering first the crops
sold, observe that only 37.7% of households agtealin income from this source. Even in
these cases, the amounts earned are typically lquitevith a median annual household
income of only $65.

In contrast, more than 82% of households receivedine” as the imputed value of crops
that they do not sell. One would assume that uhslps are used for meeting the
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household’s own food requirements, and possibly tdsese of neighbours and friends. This
“income” source represents more than half the ircof564% of households, and is the only
reported income source for 9% of households. hewotvords, for 9% of households, they
report no cash income at all.

Consider now the income from coffee, the main @ep. Only 16.2% of households
reported earning income from coffee, and incoma typical coffee-growing household is
quite low, with a median of $160pa. On the othemndh this is still substantially higher than
the median income from sale of all other crops. [/toffee, as the main export earner, is an
important part of the agricultural economy, thefeefgrowing sector still contributes
relatively little to households’ economic livelihds.

Of the other types of agricultural activities, kteck is the most prevalent source of income,
with pigs and chickens being the major animals. Shauld, however, stress that these values
overstate their financial benefit. A proper ansiyd the profitability of livestock activities

for a household would need to take account of cofstgputs and of opening and closing

stock of animals. There is insufficient data ie Hurvey to be able to do this analysis
properly, so we report here the income from actald of livestock, ignoring the input costs
and change in inventories.

Virtually all other agricultural activities are wesmall scale — only 3% of households earn
income from fishing, 7% from forestry, and mostlwdt is collecting and selling firewood
locally, and animal by-products (almost exclusivedgs) yield a very small income (median
$5) for only 5.3% of the sample.

There have been some broader economic changesdretineesurvey period of 2007 and
present, which pose problems for the relevancet# dn income from employment and
pensions. For example, social assistance packhgmsgyh various pension schemes have
expanded enormously in recent years (WB, 2013hisancome source would likely be far
more important for many more households in 2014 th#& data suggests. There have also
been a number of rural infrastructure developmeogm@ams in recent years that have injected
cash into rural areas. Similarly, sizeable inagsas the minimum wage would affect the
average incomes earned from employment. It islwooting though that in the Labour
Force Survey of 2010 (Table 3.1), 24% of househadgsrt receiving income from wage
employment, and preliminary results from the 208Baur Force Survey suggest that 22.1%
of the working-age population are employed. Thasevery similar to the 22.3% who
earned income from this source in 2007, so therredwage employment has not changed
much at all since 2007.

The data on income from enterprise activities seldleon households’ estimates of their net
income from such activities (income minus cosi®)ere is wide variability in these incomes
across households, indicating it captures botlsith@l scale enterprise activity of a local
kiosk through to larger family businesses. Thetmnaosable finding here, though is that only
5.2% of households report receiving income from saurce.
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D. Relationship between income and consumption obdd

In this section we develop a model of food consummpnd its relationship to income by
source. Food consumption is the component of edihee / consumption that has the
strongest impact on poverty. One would expectdsahcomes increase, households would
be able to increase their food consumption to entheay are able to meet their basic
nutritional and energy needs. However, the story n be quite that simple. In this section,
for example, we show that the composition or soofdecome matters. For example,
income earned from food crops has a much greafeadhon food consumption than income
from any other source. We also show that the ingoaichigher incomes vary across different
categories of food consumption (rice & cereals eatv vegetables / fruit).

The base model involves relating a household’s fmotsumption to their total income. Both
variables are defined in monthly per capita terams] the model contains controls which
allow for variation between households in urbanuoal areas, across geographic regions,
and variations across household size. The modeidges an estimate of the marginal
propensity to consume (MPC) food, and the estinsagerelatively low 0.23. In other words,
for every extra dollar of income they earn, the gl@liggests that an average household
consumes an additional 23 cents worth of food.

Table 9:
How Household-ood Consumptionrelates tdncome
both measured as monthly per capita

Independent Variable

Impact
(holding other
variables fixed)

Statistical Significance
(t-values| >1.96 indicate
a significant variable)

How much more consumption in Urban Area
compared to Rural area?

$6.02

16.7

How average consumption for this region varies fiitn

Baucau, Lautem, Viqueque -$5.87 9.6
Ainaro, Manufahi, Manatuto -$9.82 16.0
Aileu, Ermera -$2.62 3.6
Bobonaro, Covalima, Liquica -$3.87 6.3
Oecusse -$7.31 11.2
Consumption per person changes by this much -$1.93 28.2
for every extra person in the household
Increase in Consumption for every extra $1 of | $0.23 16.5

Income

This estimate of the MPC appears low, but is ngiiamsible. The model suggests that even
households with very low incomes are able to aeh&wminimal level of consumption of
food, below which day-to-day survival is threatenés income increases, consumption of
food also rises, but not at a rapid rate. In sgbseet models we will see there is some
complexity to the story that this aggregated maxrbt capturing.

22



To gain an idea of how much food consumption vanegsponse to the other factors in the
model, we note that the estimated mean monthlgagita food consumption is $22.25 worth
of food. So differences of $6.54 between urbanranal areas is reasonably substantial.

The first variation on this model to consider isetirer this MPC varies with level of income.
The sample of households is split in two: househaldh the lower 50% of incomes, and
households with the upper 50% of incomes. Whemtbeel is estimated with these two
groups separately, we find and MPC for the pods@%t of 0.59, and for the richest 50%, the
MPC is 0.21. It is apparent that the estimated M&tGhe overall sample of 0.23 was hiding
a great deal of variation in the MPC across incteuels. The much higher MPC for the
poorest half of households is consistent with tidegpread finding that poorer households
give highest priority to meeting their food neestsfood consumption for these households
should be more responsive to increases in incoarettine richer households.

Food Consumption and how it varies by income source

Next, consider how MPC varies with the source abime. Because income from the
different sources comes in different ways, witledé#nt regularity, it is plausible that
changes in income from different sources can hdferential effects on food consumption,
particularly in an economy with limited accessit@hcial services that means it is difficult
for income to be smoothed across the year.

To address this question, we modify the estimatedehto decompose income from various
sources. This model can be interpreted as a ntloatehsks how the overall MPC of 0.23
varies with income source. If income source maileedifference to consumption behaviour,
we expect all these coefficients to equal 0.23wHleey vary from 0.23 suggests the extent
to which income from this source is used by a greatt lesser extent towards food
consumption as opposed to other possible expepditur

The results are given in Table 10. We make thewaflg observations from this model:
* Increased income from selling food crops has trengest impact: an extra dollar of
income translates to 87 cents more for food consiomp
* A higher income from the annual coffee harvestdraabove-average effect on food
consumption (MPC=0.63), more than double the awedd®.23.
* Increases in Employment and enterprise incomehalse high / above average
impacts (MPC=0.53).

23



Table 10:
How Household=ood Consumptionrelates tdncome by Source
measured as monthly per capita

Independent Variable Impact Statistical Significance
(holding other (t-values| >1.96 indicate
variables fixed) a significant variable)

How much more consumption in Urban Area | $5.13 14.3

compared to Rural area?

How average consumption for this region varies fioitn

Baucau, Lautem, Viqueque -$4.49 7.3
Ainaro, Manufahi, Manatuto -$9.61 15.7
Aileu, Ermera -$4.26 55
Bobonaro, Covalima, Liquica -$3.57 5.9
Oecusse -$6.29 9.8

Consumption per person changes by this much -$1.97 29.1

for every extra person in the household

Increase in Consumption for every extra $1 of

each type of Income

Crops harvested but not sold $0.06 2.6
Crops harvested and sold $0.87 9.2
Coffee $0.63 8.0
Livestock $0.20 5.2
Other agricultural activities $0.10 1.9
Enterprise activity & employment $0.53 15.8
Cash assistance, pensions, other income .30%0 8.6

Strikingly, the value of food crops harvested bot $old has a very small coefficient
of 0.06. Other things being equal, one might ekges coefficient to be close to 1.0.
This variable represents the food that a housgtlduces for themselves and does
not sell. Such food is most likely to be usedtfe household’s own consumption
needs, with some shared with family and friends.oB8e extra dollar’'s worth of such
food harvested would be expected to translateniglaproportion being consumed.
What can explain this very low coefficient of 0.06dme understanding of this
unusual result can be found in the results of tlegipus section. There we found a
surprisingly weak relationship between crop proauncénd crop consumption at the
household level, crop-by-crop, presumably becauseetis a high level of sharing
and barter of food crops between households. Mbttes is captured by the data
used in this model, so it is consistent with a ifugdof little direct impact of a
household’s food production on their food consuorptexcept via the income
generated from crop sales.

Does this variation in MPC across income sourcssrgflect the likely different mix of
income sources across income levels? The eagbaitrshowed that MPC declines with
income, so if certain income sources are assocmitbchigher levels of income, the lower
MPC on this source of income might just reflecsttiécline in MPC across income. To
check this out, we rerun the model with sub-samplgh those in the lower 50% of incomes
in one sample, and the higher 50% in the other.
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Table 11:

How Household=ood Consumptionrelates tdncome by Source

For the lowest 50% of incomes

Independent Variable Impact Statistical Significance
(holding other (t-values| >1.96 indicate
variables fixed) a significant variable)

How much more consumption in Urban Area | $3.36 7.2

compared to Rural area?

How average consumption for this region varies fioitn

Baucau, Lautem, Viqueque -$3.44 4.7
Ainaro, Manufahi, Manatuto -$8.13 11.4
Aileu, Ermera -$3.33 3.0
Bobonaro, Covalima, Liquica -$2.15 2.8
Oecusse -$6.70 9.2

Consumption per person changes by this much -$1.58 185

for every extra person in the household

Increase in Consumption for every extra $1 of

each type of Income

Crops harvested but not sold $0.33 2.1
Crops harvested and sold $0.71 2.0
Coffee $0.75 2.0
Livestock $0.36 1.9
Other agricultural activities $0.24 0.5
Enterprise activity & employment $2.80 14.5
Cash assistance, pensions, other income 40%0 1.1
Table 12:

How Household=ood Consumptionrelates tdncome by Source

For the highest 50% of incomes

Impact
(holding other
variables fixed)

Independent Variable

Statistical Significance
(t-values| >1.96 indicate
a significant variable)

How much more consumption in Urban Area | $5.61

compared to Rural area?

9.9

How average consumption for this region varies fiditn

Baucau, Lautem, Viqueque -$3.76 35
Ainaro, Manufahi, Manatuto -$8.81 7.9
Aileu, Ermera -$3.14 2.6
Bobonaro, Covalima, Liquica -$2.42 2.3
Oeccuse -$1.67 1.4

Consumption per person changes by this much -$2.28 21.9

for every extra person in the household

Increase in Consumption for every extra $1 of

each type of Income
Crops harvested but not sold $0.03 1.1
Crops harvested and sold $0.90 8.4
Coffee $0.61 6.9
Livestock $0.17 3.9
Other agricultural activities $0.11 1.9
Enterprise activity & employment $0.46 12.1
Cash assistance, pensions, other income .31%0 8.0
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Comments:

» The lower income sample results are far weaker thampper. This reflects a pattern
that the relationship between income and consumdinthe poorest 50% is much
weaker. To illustrate, for the overall income etiprg the MPC estimate for the poor
was 0.59, but a 95% confidence interval for thisigaanges from .36 to 0.84! For
the upper income group, the confidence intervalugh narrower (0.17 to 0.24). The
much wider interval found for the low-income samglgggests there is a huge amount
of variation in the relationship between income aodsumption for this sample, so
obtaining accurate estimates of the relationshyeiy difficult. This lack of
precision shows up in a much weaker set of resuien income is divided up by
source. Coefficients are reasonably similar toaerall sample, but virtually none
of the income effects are statistically significant

» The sample for the upper 50% of income levels shamdar results to the overall
sample. This supports the view that we cannabatt the differences in MPCs
across incomes sources to the effect of a geneddihe in MPC with total income.

» There is one other striking comparison betweernehalts in Tables 11 and 12.
While the income effects appear much weaker in &ah| the regional and
rural/urban effects are as strong as or strongar the upper-50% sample. This
suggests that food consumption for those who @tmihcome (the lowest 50%)
depends most of all on location. For households wety mostly on subsistence food
supplies shared informally at the local / commufetsel, geography becomes a
critical factor: food consumption depends mainlytb@ amount of food production in
that local area, and food production varies sigaiitly across regions.

Returning to the full sample, we now decomposd fotal consumption into types of food:
Cereals (rice, maize, etc); and all other food l(eking tobacco & alcohol).

Table 13, which presents results for consumptioceodals, suggests there is little income
effect at all on consumption of these essentiati$ooThis is the food that produces most
basic energy (calories through carbohydrates). nibéel's estimates are consistent with a
view that households source the required amouttti®food from wherever they can, and
that consumption of this food is not strongly retato income. Further, consumption of
these foods does not increase much as househeldscseases in income — more, the next
set of results suggest that they diversify intoeoflioods. The regional effects are also
interesting in Table 13: virtually all regions aaliy showgreater consumption of cereal
crops than Dili, while previous tables show the @gite effects for overall food consumption.
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Table

13:

How HouseholdCereal Food Consumptionrelates tdncome by Source
both measured as monthly per capita

Independent Variable

Impact

(holding other
variables fixed)

Statistical Significance
(t-values| >1.96 indicate
a significant variable)

How much more consumption in Urban Area
compared to Rural area?

$0.16

13

How average consumption for this region varies fioitn
Baucau, Lautem, Viqueque +$1.19 54
Ainaro, Manufahi, Manatuto -$0.66 3.0
Aileu, Ermera +$0.66 2.4
Bobonaro, Covalima, Liquica +$0.86 4.0
Oecusse +$1.72 7.4

Consumption per person changes by this much -$0.44 18.2

for every extra person in the household

Increase in Consumption for every extra $1 of

each type of Income
Crops harvested but not sold $0.03 3.5
Crops harvested and sold $0.15 4.5
Coffee $0.02 0.8
Livestock -$0.02 1.3
Other agricultural activities $0.04 2.1
Enterprise activity & employment $0.05 4.5
Cash assistance, pensions, other income .03%0 2.7

Table 14:

How Household Non-Cerekbod Consumptionrelates tdncome by Source
both measured as monthly per capita

Independent Variable

Impact

(holding other
variables fixed)

Statistical Significance
(t-values| >1.96 indicate
a significant variable)

How much more consumption in Urban Area
compared to Rural area?

$4.73

16.0

How average consumption for this region varies fiditn

Baucau, Lautem, Viqueque -$5.22 10.4
Ainaro, Manufahi, Manatuto -$8.21 16.3
Aileu, Ermera -$4.48 7.1
Bobonaro, Covalima, Liquica -$4.17 8.3
Oecusse -$8.24 15.6

Consumption per person changes by this much -$1.39 24.8

for every extra person in the household

Increase in Consumption for every extra $1 of

each type of Income
Crops harvested but not sold $0.03 15
Crops harvested and sold $0.66 8.5
Coffee $0.53 8.2
Livestock $0.20 6.2
Other agricultural activities $0.04 1.0
Enterprise activity & employment $0.43 154
Cash assistance, pensions, other income .273%0 9.4
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The estimates in Table 14 show a very similar patie the overall results for food
consumption. There is a strong response to impnews in income, especially when that
income source is from the sale of crops.

This set of results suggests that the benefilsaéased income for food consumption, which
is the most basic of human needs, are realisedghrincreases in food consumption outside
the most basic staple crops that are mainly resplerfer providing energy in the form of
calories. Higher incomes allow households to iasectheir consumption of other vegetables
and of meat and fish, which provide protein anceottutrients.

Summary: Patterns in the Consumption — Income Relabnship

Here are some of the key findings in the consumgticome relationship:

For the poorer 50% of households, the relationsbiveen income (either cash or
imputed) and consumption is highly variable acto@sseholds, suggesting a good
proportion of these households’ consumption is sedifrom some non-measured
between-household sharing.

The strongest determinants of consumption, espetmlthe poorest 50%, are
location-related (region / district, rural / urbahis is consistent with households
having a heavy reliance on local food productiohick varies greatly by
geographical area.

Households in the upper 50% of incomes are lesntedn subsistence food
consumption, and here income effects on food copiomare more consistent
across households.

The evidence is that households with higher incoeaesed from sale of food crops
or coffee, or from employment income, spend muchenon food, especially non-
staple crops. There is less evidence of highed fmmsumption among households
with higher incomes sourced from non-labour souozdsom other agricultural
activities.

Households with higher incomes tend to consunie iititore staple crops; instead,
their food consumption is typically considerablgtner in non-cereal foods.
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VIIl. Conclusions and Implications

This section has been written at this point as a series of questions for consderation. The
guestions arise out of the research results reported here. Theresearchisnowina
consultative phase, and once feedback has been recel ved, the comments and questionswill be
transformed into more clear statements about i mpli cations for development priorities and
programs.

A. Agricultural production and the Rural Sector

1. With evidence of very low levels of agricultueativity in areas like small scale forestry,
animal by-products (particularly eggs), livestoetg, there is obvious potential for some
significant improvements in incomes from these sesiwith minimal investment. What are
the impediments to this? Where is best practiceiwing and how can this be leveraged up?

2. We need to better understand the apparent dispatween food production and
consumption. Is it evidence of large amounts fadrmal food sharing, etc, and of waste that
comes from the lack of market-based information?

3. One interpretation of the empirical analysishis paper is that local food markets have the
potential to substantially increase trade in fdadilitate specialisation, exploit economies of
scale, reduce post-harvest loss, etc. In turncémsyield significant direct benefits in
reducing hunger, improving nutrition. Does thigalwith other evidence?

4. How do we get clear evidence about the mossprggmpediments to agricultural markets
- Eg roads? Financial markets & financial litera&f2repeneurship? Lack of demand (cash
stimulus)?

5. How would developments programs address theggediments? Where is “best practice”
currently taking place?

6. Is there other evidence of significant post-katJoss in food crops? Apart from
improving functioning of markets, are there diria¢erventions that can help deal with this in
the short term?

B. Coffee

As the primary cash crop, coffee plays an imponaletfor many poor, rural households.
The evidence suggests that coffee income does pyaddive benefits for households, and
therefore that improvements in coffee income wilprove welfare. Should it be a priority
to invest in improving yields and quality of coffpeoduction, in order to improve farmer
incomes? How would programs along these linesfhastion?
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C. Nutrition and Poverty

The results in this report suggest some key lirdkgvben income (including by source) and
direct measures of poverty and food consumptionertthe high priority being given to
nutritional needs, how can these results add tenstanhding of keys to improving both the
guantity and appropriate diversity of food intake joor households?

D. Rural-Urban Issues

The agricultural economy fits as part of a biggetyse with development in Timor-Leste.
Where does the inevitable trend towards Rural-urb@mnation impact on priorities in
agricultural and rural development? As prograsasl lto an improvement in agricultural
productivity through more reliance on tools andipoment, more specialisation, etc, the
problem of surplus labour will only increase inaliareas. How is this best managed? What
complementary programs can be added that manage thiecomes?
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Appendix: Data Issues
Measuring Production

While the consumption datae consdered robugt, the production data are subject to a higher
degree of measurement error. First, production @ata collected by asking households to
recollect the quantity of crops produced over #s¢ year. This is likely to result in some
degree of recollection error on the part of thedatwld. Second, the units used for
measuring the quantity of crops were recorded usiregof six different units: 1kg, 50kg,
100Kkg, 1 litre, 390 grams and buah, with the mesmant used differing across crops and
between households.

The different measurement units presented us wibhniain problems when calculating total
guantity of crops produced in 1 kg units. Firsty#s not possible to convert the 1 litre, 390
grams and buah crops into 1 kg units and as at tb&ge are not included in our data
analysis. While these units were used only for alsmumber of crops (the 50kg unit is the
most common unit recorded) the exclusion of thesis may result in an underestimate of
the total quantity of crops produced, particuldoliycoconut (60 per cent of households
reported volumes in buah terms) squash (58 pej aadtbananas (19 per cent). Second, on
converting the crops recorded in 50kg and 100ktsunio 1kg units, the data showed that a
number of households recorded particularly highuahorop yields yet sold none. We find
this to be unlikely and have eliminated these etdlirom the analysis in order to avoid
overstating the total quantity of crops produced.

Valuing Production

For crops that are harvested but not sold, it esgary to impute a value for this crop
production, to count as a part of a household’snme. This is straightforward when a
household sold some of the particular crop: we haneprice information for the crops that
were sold, and use that price to value the ungsold production. When a household did not
sell any of a particular crop, there is no housgt@lel price information, so the median
selling price of that crop across the whole sangplesed.

Outliers

There are a number of outliers in many variables.deal with this, we have used medians
where appropriate as measures of “average”. Imtheels, we have excluded households
with outliers form the analysis as they can havdugnnfluence on the estimated models.
We take a reasonably conservative view about ityemgi outliers (only excluding a
household when the outlier is extreme and obvioilik)s resulted in losing at most 5% of
the sample of households. A more inclusive debnitf outliers was also used to check
robustness, and the model results remain virtwallffected.
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