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1. Introduction

This is the time—the time for Timor-Leste tomove toward prosperity

for all its citizens after a long history of hardship from conflict and mounting

challenges from climate change. Despite its violent history, Timor-Leste

now stands strong and dignified. With a new era of peace and stability

and a national petroleum fund worth over 16 billion United States Dollars

(USD), Timor-Leste has a great opportunity to ensure food security and

nutrition for its citizens. However, the remnants of war-torn infrastructure

remain and the impacts of climate change are increasing, both with detri-

mental effects on the country’s agricultural sector, impacting food security

and nutrition. There is a critical need for Timor-Leste to prioritize a climate-

smart, nutrition-sensitive food system and healthy diets and nutrition for all.

2. History of conflict

A long history of conflict has led to significant food insecurity and

malnutrition. Timor-Leste is one of the world’s youngest democracies, with

a history of violent takeovers, colonialism, and occupation. The Portuguese

invaded in 1515 and colonized the country until 1975. There was a

short-lived declaration of independence by the FRETILIN resistance until

Indonesia invaded in 1976 and occupied the country, declaring Timor-Leste

its 27th province. The people of Timor-Leste lived under Indonesian occu-

pation for 24 years before the resistance prevailed. During the occupation,

over 150,000 people were killed, which is about one fifth of the country’s

population, and many more were displaced (Kiernan, 2008). In 1999, the
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United Nations (UN) passed a referendum and the Indonesian troops were

forced to leave the country. For the next 2 years, Timor-Leste was under the

United Nations Transitional Administration in East Timor (UNTAET).

Despite the presence of the UN, Indonesian security and militia groups

remained and continued to kill the Timorese and destroy the country’s infra-

structure. After decades of violence and destruction, Timor-Leste became an

independent democracy in 2002.

After a short period of peace, conflict broke out again in 2006 and 2008.

In 2006, conflicts within the military and between the military and police

also led to wider civil unrest. The violence was centered in Dili but spread

to surrounding areas. There was also an attempted military coup. The UN,

Australia, Malaysia, and other countries intervened and the Prime Minister

resigned and was replaced by Jos�e Ramos-Horta. Over this period of unrest,

38 people were killed and 150,000 were displaced (Crisis Group, 2008). In

2008, there was a series of contested events that the government described as

an attempted coup and assassination attempts on President Ramos-Horta

and Prime Minister Xanana Gusmão. Ramos-Horta was shot and wounded

but both survived. This was followed by over 2 months of state of emer-

gency but then peace returned. The UN had missions on the ground for

over 12 years but withdrew at the end of 2012, leaving Timor-Leste to stand

on its own.

3. New challenges

3.1 Climate change
While at peace, the country now faces a new set of challenges. Climate

change is a significant threat to the country and is only expected to intensify.

Climate change is already causing higher temperatures, less consistent pre-

cipitation patterns, more frequent and severe floods, and rising sea levels. It is

expected that the temperature will increase by 1.5°C and rain will increase

by 10% by 2050 (Molyneux et al., 2012). The sea level has already risen

9 mm per year for the past 25 years and is expected to continue rising.

Increased precipitation leads to inland flooding and rising sea levels lead

to larger storm surges and coastal flooding. These increases in extreme rain

events are also expected to occur alongside longer dry seasons and droughts

(Center for Excellence in Disaster Management and Humanitarian

Assistance, 2016; PACCSAP, 2015).

Natural disasters and the El Niño-Southern Oscillation phenomenon

(ENSO—both El Niño and La Niña), occurring every 2–7 years, also
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contribute to agricultural challenges and food shortages. A lack of coping

strategies makes the country the seventh most disaster-prone in the

world (Center for Excellence in Disaster Management and Humanitarian

Assistance, 2016). Its population has very limited capacity to cope with

extreme weather events and disasters due to poverty and limited natural

resources (World Bank, 2018a). The country also faces frequent floods,

landslides, and droughts (Center for Excellence in Disaster Management

and Humanitarian Assistance, 2016). During years impacted by El Niño,

there is less rainfall and the rainy season is delayed and shortened. Rain

can be decreased by up to 34% in some areas of the country such as the east

and south. This is especially damaging for agriculture, which relies on not

only the amount of rain but also the timing (Barritt, 2016; Belo et al., 2015).

This presents difficult challenges for agriculture and food production,

particularly as most farms are rain-fed. When farmers lose crops or have

decreased yields, this impacts food availability. Subsistence farmers grow

for their own consumptions and thus are directly affected by losses but

decreased yields also lead to increased food prices, impacting those who

buy food, especially the most vulnerable (Devereux et al., 2015; Mason

and Shrimpton, 2010). Variations in precipitation patterns can also lead to

the detrimental loss of seed stock when there is less rain than expected after

sowing fields, further compromising food availability. The 2015/2016 El

Niño drought affected the water security, yields, and incomes of 120,000

people (Fig. 1). Additionally, there was a very long recovery, with 67%

of the most affected households still adopting coping strategies, such as

reducing meal portions, 1 year after the end of the El Niño (International

Federation of RedCross andRedCrescent Societies, 2017).Water and food

scarcity severely disrupt rural livelihoods and are further exacerbated by pre-

existing health and nutrition vulnerabilities of affected populations. The

most climate-resilient farmers and households were found to be those with

sufficient financial capital, high levels of diversification, and those less reliant

on climate-sensitive crops such as paddy rice, maize, or cassava (Government

of Timor-Leste and World Food Programme, 2016).

3.2 Oil reserves
Timor-Leste depends heavily on fossil fuels. Additionally, the country’s oil is

on the decline and could run out as soon as 2021. From 2013 to 2015, oil

made up over 90% of the country’s revenues (World Bank, 2018a). The

country puts these revenues in the Petroleum Fund, which provides funding

100 Gianna Bonis-Profumo et al.



for most of the government’s budget. In 2017, 84% of the entire national

budget was from the Petroleum Fund and other oil money (Ministry of

Finance, 2017). The country is in dire need for a post-oil economy

diversification strategy (World Bank, 2018a).

Despite the recent resolution of the maritime border dispute with

Australia over the Greater Sunrise oil and gas field, future revenues will

depend on its successful development and returns, the feasibility of which

is contested (La’o Hamutuk, 2019).

3.3 Poverty
Timor-Leste is classified as a middle-income country due to its oil

revenue; however, poverty remained as high at 41.8% in 2014. Poverty is

Fig. 1 El Niño 2015/16 reported impacts on crop, income, and water availability. Note:
*No positive impacts were reported. Most common responses by livelihood group
based on a rapid assessment undertaken in February 2016. Source: Government of
Timor-Leste and World Food Programme, 2016. Timor-Leste CLEAR report, Consolidated
Livelihood Exercise for Analyzing Resilience. Government of Timor-Leste and United Nations.
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concentrated in the west (Ministry of Finance and World Bank, 2016)

(Fig. 2) and is even greater in rural areas, with 47.1% of the population living

in poverty at the same time. However, this had decreased from 54.7% in

2007 (Ministry of Finance and World Bank, 2016). Timor-Leste’s human

development index (HDI) score was 0.625, ranking 132 out of 189 countries

in 2018, and having improved very little since 2013 (United Nations

Development Program, 2018).

3.4 Population shifts
Timor-Leste has a population of 1.3 million. The population is increasing

and is expected to reach two (United Nations Development Program,

2018) to three million by 2050 (Molyneux et al., 2012). The population

is also undergoing large transitions. The total fertility rate has fallen rapidly

in the last decade, from 7.8 in 2003 to 4.2 in 2016 (General Directorate of

Statistics et al., 2018). The country is very young and rapidly urbanizing.

Timor-Leste has one of the youngest populations in the world with 62%

of its population 25 years old or younger (United Nations Development

Program, 2018). Currently, the majority of people live in rural areas but

the country is urbanizing. The urban population grew by 3.8% per year

between 2010 and 2015 to reach 32.8% in 2015. People, especially the

youth, are continuing to move to Dili and other cities and towns (United

Nations, 2015).

Fig. 2 Poverty map of Timor-Leste. Source: Data fromMinistry of Finance andWorld Bank,
2016, Poverty in Timor-Leste 2014, Government of Timor-Leste Ministry of Finance and
World Bank; map credit Pia Harkness.
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4. Agricultural production

4.1 Challenges
The history of conflict and the growing impact of climate change have rav-

aged Timor-Leste’s agricultural sector and led to significant food insecurity

and malnutrition. During the Indonesian occupation, many people were

internally displaced and the Indonesian troops destroyed much of the coun-

try’s infrastructure. Displacement caused labor shortages that interrupted

agricultural production and destruction of roads and agricultural infrastruc-

ture, such as irrigation, hindered growing, transporting, and storing food.

Climate change impacts farming practices including the crop varieties that

can be grown and the amount of crop damage that occurs (Molyneux

et al., 2012). Timor-Leste’s agriculture suffers from high post-harvest storage

losses from pests and contamination (Da Costa et al., 2013; Universidade

Nacional Timor Lorosa’e, 2014), while low levels of soil fertility limit crop

yields (Williams et al., 2017). Insufficient infrastructure and road inaccessi-

bility during the rainy season can increase transportation costs. Transporta-

tion delays can also cause food waste, decreasing availability and increasing

cost (Muizarajs et al., 2015) and coincide with the annual hunger season.

4.2 Agricultural GDP and expenditures
The agricultural sector is critical for Timor-Leste’s economy and can play a

fundamental role in economic growth, employment, and poverty allevia-

tion. While the agricultural sector contributed an average of 19.2% of the

non-oil Gross Domestic Product (GDP) since 2010, the Ministry of Agri-

culture and Fisheries (MAF) received less than 2% of the total budget during

this period (World Bank, forthcoming-a) (Fig. 3). Coffee is the major export

commodity and cash crop, accounting for 91% of all exports outside of oil

in 2017 (Ministry of Finance, 2018a), with its production concentrated in

the central uplands. While the agricultural GDP has had an average annual

growth rate of 5%, agricultural expenditures decreased in 2019 (Ministry of

Finance, 2018b; World Bank, forthcoming-a). Public expenditures are very

low and vastly overshadowed by overseas development assistance (ODA),

which is more than double public expenditures in the agricultural sector.

The agricultural sector is also changing as budgets are being decentralized

and transferred to the municipalities. The government has focused on

rebuilding infrastructure, with municipalities implementing 49% of all
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public expenditures in agricultural infrastructure (World Bank, forthcoming-a).

With larger public investment, stronger agricultural policies, and more reliable

data, Timor-Leste’s agricultural sector has huge potential to create prosperity,

food security, and nutrition for all.

4.3 Food production
The agricultural system in Timor-Leste does not produce enough to feed the

country’s population (Fischer, 2016; Molyneux et al., 2012). This has been

the case for the last three decades. The poor performance of the agricultural

sector is due to low yields from highly variable rainfall, steep slopes, poor-

yielding crop varieties, unsustainable farming practices, and poor soil fertility

(Molyneux et al., 2012). Low availability and knowledge around fertilizer

use is an additional barrier. Much of the terrain is steep and most of the land

only has a thin layer of productive soil (Da Costa et al., 2013). Due to Timor-

Leste’s topography, the country has a low percentage of arable land, 155,000

hectares (ha) or 10.4% of the total land (WorldDevelopment Indicators, 2018).

Limited areas suitable for irrigated rice production constrain potential produc-

tion; however, only 30% of the arable land is used for agriculture (Provo et al.,

2017). Additionally, 70% of farmers rely on rain-fed agriculture, which is

becoming increasingly difficult in the face of climate change (Barritt, 2016).

The major staple crops in Timor-Leste are maize, rice, cassava, and

sweet potatoes by produced amount. In 2015, 35% of farming households

cultivated rice (General Directorate of Statistics and United Nations

Population Fund, 2016), despite rice being the preferred staple for consump-

tion and a higher status food. Although yields have increased, they are still

low with averages increasing from 1.5 metric tons per ha (Mt/ha) for rice

and 1.1Mt/ha for maize in 2008 to 3.0 and 2.2 Mt/ha in 2016 (Food

and Agriculture Organization of the United Nations, 2018b; Molyneux

Fig. 3 Agricultural contribution to non-oil GDP vs. public expenditures to the MAF.
Source: Data from World Bank, forthcoming-a. Timor-Leste agriculture public expenditure
analysis. Manuscript in preparation. World Bank.
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et al., 2012). These yields are much lower than those of Cambodia and Lao

PDR, neighboring countries with similar agro-economies, and the South-

east Asia (SEA) average (Food and Agriculture Organization of the United

Nations, 2018b) (Fig. 4).

Additionally, despite increased yields, total output has decreased due to

decreased area harvested (Food and Agriculture Organization of the United

Nations, 2018b). In 2017, Timor-Leste produced 130,000Mt of rice and

maize, which was a 20% decline from the previous 5-year average, despite

being close to the 2016 level (Food and Agriculture Organization of the

United Nations, 2017). The area of rice and maize produced has been

decreasing for the past decade. In 2016, the area of paddy rice harvested

decreased to 27,000ha from 46,000ha in 2008, while for maize, the area

went down to 53,000ha from 79,000ha over the same period (Food and

Agriculture Organization of the United Nations, 2018b) (Fig. 5).

Roots and tubers are also important staples. Between 2014 and 2016,

overall production of roots and tubers was 65,000Mt with cassava making

up 28,000Mt of this and sweet potato making up 5000Mt. These crops

were farmed on almost 20,000ha; 7000ha for cassava and 2000ha for sweet

potato (Food and Agriculture Organization of the United Nations, 2018b).

Fig. 4 Productivity (Mt/ha) of staple crops in Cambodia, Lao PDR, Timor-Leste, and
South East Asia average 2014–16. Source: Data from Food and Agriculture Organization
of the United Nations, 2018b. FAOSTAT. United Nations. Consulted November 2018. http://
www.fao.org/faostat/en/.
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These crops allow people to maintain energy intake during the hunger

season. This is especially important for food insecure, farming households.

However, these numbers do not account for post-harvest loss, estimated as

high as one-third of all production (Da Costa et al., 2013; Universidade

Nacional Timor Lorosa’e, 2014).

The diverse microclimates and multiple agro-ecological zones of Timor-

Leste enable growing a wide range of legumes, vegetables, and fruits. Produc-

tion of beans, peanuts, and soybeans accounted for over 8000, 4000, and

1000Mt, respectively, harvested across an area of 7000, 3000, and 800ha each

(Food and Agriculture Organization of the United Nations, 2018b). These

crops are important as they provide high levels of plant-based protein. Addi-

tionally, pulse productivity was 87% of the SEA average (Williams et al., 2017),

with higher or equal yields than Cambodia and Lao PDR, indicating a poten-

tial competitive advantage to develop the local market for human and livestock

needs. From 2014 to 2016, aggregated vegetable production was 29,500Mt

grown on 11,500ha and fruit annual output was close to 17,000Mt cultivated

on over 2000ha (Food and Agriculture Organization of the United Nations,

2018b). As standards of living improve and eating habits change accordingly,

there is an increasing demand for fresh produce, especially in cities and towns.

Production is increasing to meet this demand. Vegetable production depends

onwater availability and production is hindered by both a lack of rain or floods.

The heavy rain and flooding in the rainy seasons is detrimental to production,

leading to lower market supply during this time.

Fig. 5 Productivity (Mt/ha) and area harvested (ha) of key staples in Timor-Leste, 2002–16.
Source: Data from Food and Agriculture Organization of the United Nations, 2018b. FAOSTAT.
United Nations. Consulted November 2018. http://www.fao.org/faostat/en/.
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Livestock population is growing, with census data showing increases

for all animals. However, there is conflicting data with one source showing

a 5% annual reduction in the national cattle herd (Fordyce et al., 2017).

Additionally, MAF looked at the impact of the 2015/2016 El Niño drought

and found that it was responsible for the death of 70,000 livestock, including

over 14,000 cattle and buffaloes and 21,000 pigs and chickens (Ministry of

Agriculture and Fisheries, 2016). Livestock production is based on uncon-

trolled grazing and scavenging on public land, although pigs and poultry

receive more low-quality grain and by-product feed. Ruminants graze on

degraded land with very low pasture production, weeds in un-cropped paddy

land in the dry season, and crop residues (Fordyce et al., 2017). For cattle, this

system results in low growth rates and production values of 6.4kg/head com-

pared to a global average of 32.0kg/head (Asian Development Bank, 2016).

However, this is a reasonable return for labor for herds of 12 animals when

using the existing infrastructure for transport, marketing, and processing

(Fordyce et al., 2017). In the last decade, the production values of livestock have

remained stagnant with pork being the only exception (Food and Agriculture

Organization of the United Nations, 2018b), thus showing ample potential for

improvements in the livestock sector’s productivity.

Fish production is largely undeveloped inTimor-Leste (AsianDevelopment

Bank, 2016). The coastal fisheries sector is small and technology use is very lim-

ited, with most people fishing in small wooden boats close to shore and around

the surrounding reefs as well as gleaning from the shore (World Bank, 2018a).

People catch sardines, mackerel, and other species. Fresh-water fishing is char-

acterized by its subsistence nature and by a growing aquaculture sector. Small-

scale aquaculture systems have been promoted in rural areas in recent years to

provide additional animal protein and supplement foodproduction, often grow-

ing tilapia and carp (General Directorate of Statistics and United Nations

Population Fund, 2018a). It is an enormous challenge to transport fish from

the coast to the interior due to poor road conditions and lack of cold chain

storage. These challenges also increase food safety risks.

4.4 Food imports
Timor-Leste has a large food production gap and relies heavily on food

imports to meet its needs, with Indonesia, Singapore, and China as major

trading partners (World Bank, 2018a). The country must import 30–40%
of the cereals it needs (Government of Timor-Leste, 2016; Molyneux

et al., 2012). It is estimated that for 2017/18, total cereal imports remained
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close to the previous year, which was already high, more than doubling the

average amount imported from 2009 to 2013. This reflects reduced cereal

production. In 2016/17, the country imported 190,000Mt of rice and this

is forecasted to be similar for 2017/18 (Food and Agriculture Organization

of the United Nations, 2018a). The country spent 32 million USD or 28.1%

of total food imports in 2017 on cereal imports, primarily rice (Ministry of

Finance, 2018a). Imported rice is almost half the price of local production

due to low import tariffs, government subsidies, and under-performing

large-scale domestic irrigation schemes (World Bank, 2018a).

4.5 Agriculture employment
Of the employed population 15 and over, 64.2% were employed as skilled

agricultural workers in 2015, accounting for 76.9% of men and 77.3% of

women in rural areas (General Directorate of Statistics and United

Nations Population Fund, 2018b). The agricultural industry also includes

fishing, forestry, and hunting. While most people continue to work in agri-

culture, the proportion of those employed in that sector decreased by 20% to

reach 64% in 2016, down from 84% in 2004 (General Directorate of

Statistics and United Nations Population Fund, 2011, 2016). Additionally,

fewer households described themselves as farmers, a decrease of 25% from

2004 to 2010. However, this could partially be explained by increasing

off-farm work (Young, 2014).

4.6 Subsistence farming
Agriculture in Timor-Leste is largely subsistence rather than market-

oriented, with many farmers growing primarily for their own consumption.

Most farmers manage polyculture production systems, with an average of

7.2 crop types in plots under 1ha (General Directorate of Statistics and

United Nations Population Fund, 2018a). Farmers often cultivate multiple

plots due to terrain difficulties and land ownership arrangements, which

mitigates crop failure and increases food security. Rice is becoming more

commonly grown as a subsistence crop, meant to feed farmers and their fam-

ilies but not meant to provide any surplus to sell. The government has been

providing assistance and incentives for farmers to grow more rice, such as

irrigation infrastructure, free seeds, fertilizer, other inputs, and extension.

However, farmers have not increased production as hoped. Additionally,

more farmers who use improved seeds may move back to traditional

production systems that produce enough for themselves and their families
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while requiring less labor (Young, 2016). Farmers also weigh how low

domestic rice prices are due to government subsidies for imported rice

and benefits they receive, such as the veterans’ pensions, in their

decision-making.

Animal husbandry is a leading livelihood strategy among Timorese

smallholders. Livestock are financial and cultural assets and support protein

intake from animal source foods. Farmers often view livestock as savings and

sell them when they need cash. Cattle are also seen as a form of social status

and play an important role in maintaining social networks as well as being

used in ceremonies. These uses dictate cattle numbers and productivity

(Bettencourt et al., 2015; Young, 2014). Small flocks of chickens are very

common, owned by more than 90% of rural households. There has been

a 32% increase in the number of chickens since 2010 (General Directorate

of Statistics and United Nations Population Fund, 2016). Chickens are man-

aged in a low-input, low-output, scavenging system. Farmers lack knowl-

edge of improved husbandry practices and most chickens hatched are lost

to predators, weather, or disease such as Newcastle’s Disease (ND). MAF

is working to increase chicken vaccination against ND but these programs

need to be scaled up to reach more households as around 15% of chickens

are still lost to ND (To’os ba Moris Di’ak, 2017).

4.7 Gender roles and women farmers
Timor-Leste’s culture is strongly patriarchal. In farming households, each

member has a role in farm operations. Both men and women work in agri-

culture; however, women do more work in processing, storage, seed selec-

tion, sale, and other post-harvest operations. Akter et al. (2016) describe a

balanced gender distribution in cropping labor. However, women consti-

tute 75–85% of rural marketplace vendors, who must endure long distances

to reach markets on difficult and unsafe roads (To’os baMoris Di’ak and UN

Women, 2018). The prominent role of women in producemarketing is crit-

ical to enable a shift from subsistence to commercial farming (Akter et al.,

2016). Additionally, women do more work taking care of the household

and family, including water and wood collection, resulting in heavier work-

loads. Women also suffer from the high levels of intimate partner violence

seen throughout the country (General Directorate of Statistics et al., 2018).

There is gender inequity in access to the means of production, such as

land, government provided inputs, technical information, and credit. One

barrier that women face is access to land, the most fundamental agricultural

asset. Even when there are laws that protect women’s rights, this is only in
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theory and actual practices are dictated by the customary justice system, not

state laws (Center of Studies for Peace and Development, 2014). Family

negotiations determine whether or not women can claim land rights and

educated women have a stronger chance in these negotiations (Center of

Studies for Peace and Development, 2014). However, women farmers

are less likely to be educated with only 48.8% of rural women being literate

(General Directorate of Statistics and United Nations Population Fund,

2018b), putting these women at a particular disadvantage. As land is com-

monly used as collateral for credit, women are at a disadvantage in this area as

well. Only 11% of extension officers are women (Gavalyugova et al., 2018),

limiting the enabling environment for women farmers to access inputs and

technical information. Additionally, agricultural extension often focuses on

reaching those in farmer groups and women are much less represented in

these groups (Akter et al., 2016). Gender-responsive technologies and ser-

vices that generate time and labor gains for women are particularly impor-

tant, especially when a quarter are undernourished (General Directorate of

Statistics et al., 2018).

Young women farmers aged 15–24 constitute 21% of the population

and are in a particularly vulnerable position with lower levels of education

and access to healthcare and often belonging to poorer rural households

(Belun et al., 2018). Their age, gender, and residence intersect, increasing

their vulnerability and 36.7% are illiterate compared to 10.5% of non-farmer

young women (General Directorate of Statistics and United Nations

Population Fund, 2018b). Young women famers marry younger, have chil-

dren earlier, and have more children by 24 than non-farmer young women

(Belun et al., 2018).

5. Diets and nutrition

5.1 Food insecurity
Timor-Leste is faced with high rates of food insecurity. In 2019, an

Integrated Phase Classification (IPC) analysis found moderate chronic food

insecurity (CFI) affects 21% of the population and, even more concerning,

severe CFI affects 15% (IPC Global Partners, 2019). This indicates that 36%

of all Timorese or 430,000 people struggle to ensure sufficient food intake

throughout the year. Additionally, this is even higher during hunger seasons.

The prevalence of undernourishment was 27.2% between 2015 and 2017.

This 3-year average has remained constant since 2001 but decreased drasti-

cally from a peak of 44.1% between 1998 and 2000 (Food and Agriculture

Organization of the United Nations, 2018b) (Fig. 6). These results
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correspond with the Food Consumption Score (FCS), in which 11% of

households ranked “poor.”

The overall reduced Coping Strategy Index (rCSI), a proxy for

household food insecurity measuring households’ resilience to shocks,

had a median of three, which was relatively good (General Directorate of

Statistics, 2015). However, this index was calculated outside the hunger

season, which may explain the difference from the IPC findings. When

households are unable to get enough food, they must adopt coping strategies

such as relying on others for food (64.5%), eating less (60.3%), or eating

fewer meals a day (60.0%) (General Directorate of Statistics, 2015). Simi-

larly, households affected by the El Niño phenomenon used these same

strategies (Barritt, 2016; Ministry of Agriculture and Fisheries, 2016).

Populations most vulnerable to food insecurity in Timor-Leste include

women, children, and poor households (Belo et al., 2015). Particularly

vulnerable households are those who depend on buying food, especially

in urban centers. Annual hunger seasons also put more people at risk of food

insecurity and undernourishment. These vary by region and may also be

exacerbated by ENSO weather patterns and natural disasters (Belo et al.,

2015). It is expected that climate shocks will aggravate poverty, food

insecurity, and malnutrition (World Bank, 2018a).

The food deficit, which indicates the number of calories needed to

provide enough food for everyone, measured 184kcal per capita per day

between 2014 and 2016 but is declining (World Development Indicators,

2018). While the food deficit has improved, it is still significant. Between

2015 and 2017, the average dietary energy supply adequacy rate, which

measures the calories available in the country’s food supply, was 102%

(Food and Agriculture Organization of the United Nations, 2018b). How-

ever, a large share of this dietary energy is from staple foods that are dense

Fig. 6 Prevalence of undernourishment in Timor-Leste, 1990–2017 (3-year average).
Source: Data from Food and Agriculture Organization of the United Nations, 2018b.
FAOSTAT. United Nations. Consulted November 2018. http://www.fao.org/faostat/en/.
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in calories but do not provide enough micronutrients or protein (Provo

et al., 2017). The average protein supply was 57g/capita/day for 2011 to

2013 but the average supply of protein from animal source foods was only

17g/capita/day for the same period (FAO, 2018b).

5.2 Dietary diversity
While rates of food insecurity and undernourishment are high,manymore peo-

ple have nutritionally inadequate diets. The fourmain staples consumed are rice,

maize, cassava, and sweet potato. These staples provide 87% of the caloric needs

but only 53% of the protein and 22% of the fat requirements (Molyneux et al.,

2012). Infants and young children are especially at risk. For children

6–23 months, 87% did not consume a minimum acceptable diet (MAD)

and 66% did not consume the minimum dietary diversity (MDD) (General

Directorate of Statistics et al., 2018). Child dietary indicators have not improved

since 2013 (General Directorate of Statistics, 2015), except formodest improve-

ments in dietary diversity (Fig. 7). Dietary diversity is also lacking for adults,

with most adults mainly consuming rice, maize and/or tubers with some veg-

etables, and low animal protein intake ranging 30–54% (Belo et al., 2015) with

some communities’ consumption as low as 6% (Wong et al., 2018).

The 2013 FCS survey found that only 61.3% of households had an

“acceptable” FCS. This score is based on food frequency, dietary diversity,

and relative nutritional value of different food groups (General Directorate of

Statistics, 2015). The remaining 10.9% of households had a “poor” FCS and

27.8% fell into a “borderline” group, vulnerable to fall into the “poor” category

when even a mild shock hits the household. There were better FCS in urban

Fig. 7 Indicators of feeding practices for children 6–23 months old in Timor-Leste,
2013–16. Source: Data from General Directorate of Statistics, 2015. Timor-Leste Food
and Nutrition Survey 2013. Government of Timor-Leste General Directorate of Statistics
and Ministry of Health; General Directorate of Statistics, Ministry of Health and ICF,
2018. Timor-Leste Demographic and Health Survey 2016. Government of Timor-Leste Gen-
eral Directorate of Statistics, Ministry of Health and ICF.
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areas, with 76.8% of households in Dili with an “acceptable” FCS. Household

members rarelyconsumedmilk, pulses, or fruit becauseofpoor access andafford-

ability (General Directorate of Statistics, 2015). Despite being an island nation,

fish consumption is very low. Data show an average annual fish intake of

6.1kg per capita (AMSAT International, 2011), compared tomore than double

that in neighboring South Pacific nations (World Bank, 2018a). Fish and

seafood from gleaning are a crucial nutritional contribution to the diets of poor

coastal communities, with annual intakes of 27.6kg per capita (AMSAT

International, 2011).

5.3 Micronutrient deficiencies
In Timor-Leste, women and children are the most at-risk of being malnour-

ished based on lack of education leading households not to utilize all of their

food resources, especially animal source foods that are commonly reserved for

ceremonies. Anemia is the most widespread micronutrient deficiency. Anemia

was 23% amongwomen of reproductive age (15–49 years old) and 40% in chil-

dren aged 6–59 months in 2016, a few points higher than in 2009/10 (General

Directorate of Statistics et al., 2018). However, an assessment in 2013 reported

severe levels of 40% and 63%, respectively (General Directorate of Statistics,

2015). Other vitamin and mineral deficiencies, such as Vitamin A and zinc

are also a problem in women and children and iodine deficiency is a problem

in women (Provo et al., 2017).

5.4 Undernutrition and overweight/obesity
Despite undernutrition being more prevalent and worrisome in Timor-

Leste, the country is undergoing a nutrition transition as reflected in rapidly

increasing overnutrition rates. For women age 15–49, 8% were overweight

and 2% were obese, and for men of the same age bracket, 5% were over-

weight and 1% were obese (General Directorate of Statistics et al., 2018),

both tripling since 2003 (Ministry of Health et al., 2004). Similarly, child

overweight has increased to 6%. This reflects changes in the food environ-

ment where cheap, highly processed, unhealthy, calorie-rich foods (high

in sugar, salt, and unhealthy fat) are becoming more readily available. How-

ever, 27% of womenwere underweight, and among children under five, 40%

were underweight, 24% were affected by wasting, and 46% were stunted in

2016 (General Directorate of Statistics et al., 2018). The burden is incredibly

high, particularly in poor households and rural areas (General Directorate of

Statistics, 2015), and in comparison, to neighboring countries (Fig. 8).
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5.5 Wasting
Wasting, a measure of acute malnutrition in children under five, is alarm-

ingly high at 24% (General Directorate of Statistics et al., 2018).a Wasting

is a significant risk factor of mortality and; therefore, if 10% or more children

have global acute malnutrition (GAM), this is considered a serious emer-

gency. When this rises to 15%, the emergency is considered critical. For

Timor-Leste, the prevalence has been consistently over 10%. In 2016, the

prevalence was over 15% in the majority of municipalities with the highest

numbers in the west (General Directorate of Statistics et al., 2018) over-

lapping with the most poverty-stricken areas, as shown in Fig. 2. Between

2007 and 2014, wasting was reduced, with the bottom two quintiles

experiencing the sharpest reductions (World Bank, forthcoming-b).

5.6 Stunting
Of the nation’s children under five, 46% remain stunted, measured as

height for age (General Directorate of Statistics et al., 2018). However, these

children are not only physically shorter but they also have an irreversible dis-

ability in development and learning. Children short for their age are worse

off and have poor brain growth and development compared to children with

good nutrition. Children need good nutrition to grow and develop to their

full potential, especially from conception through the first 2 years of life

(Victora et al., 2008). In Timor-Leste, almost half of the children are stunted,

Fig. 8 Prevalence of malnutrition in Timor-Leste, Indonesia, Lao PDR, and Solomon
Islands. Source: Data from General Directorate of Statistics, Ministry of Health and ICF,
Timor-Leste Demographic and Health Survey 2016, 2018, Government of Timor-Leste Gen-
eral Directorate of Statistics, Ministry of Health and ICF; United Nations International Chil-
dren’s Emergency Fund, Multiple Indicators Cluster Survey (MICS) Data, 2018. United
Nations International Children’s Emergency Fund. Consulted 12 November 2018 http://
mics.unicef.org/surveys; World Bank, World Bank Data, 2018b, Consulted 12 November
2018, https://data.worldbank.org/indicator/.

a The 2016 DHS anthropometry data should be looked at with caution and in 2016 there was also an El

Niño event which may have additionally increased the prevalence of wasting.
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impacting the entire country’s development. Additionally, these children are

also likely to have children who are stunted themselves, perpetuating the

cycle of malnutrition through generations.

Childhood stunting is the best comprehensive indicator of child well-

being and development, as well as an accurate indicator of social inequity

(De Onis and Branca, 2016). Stunting is a complex measure and it reflects

a country’s history; depicting wars, persistent poverty, inflictions of infectious

disease, and poor healthcare access as well as insufficient, nutritious food.

Other countries with comparably high stunting include Yemen, Afghanistan,

and Burundi (International Food Policy Research Institute, 2016).

Since 2002, there have only been small reductions in stunting. In 2016,

the prevalence was 46% (General Directorate of Statistics et al., 2018), which

has not dramatically improved since 2003 when it was 49.4% (Ministry of

Health et al., 2004). This reduction is well under the world average annual

reduction rate of 2.1% (Scaling Up Nutrition, 2015). Additionally, the

reductions at the national level were the result of taking steps forward in

urban areas but back in rural ones. In urban areas, stunting decreased by over

20% but in rural areas, it increased by 0.7%. Asmost people live in rural areas,

there was only a small overall reduction (World Bank, forthcoming-b).

6. Overcoming the challenges: Working toward
solutions

Despite these challenges, there is hope. A path forward exists. Agricul-

tural sector actions are part of the solution and can make important contri-

butions to poverty reduction, food security, dietary diversity, micronutrient

sufficiency, and overall nutrition. Agriculture can be made to be more

nutrition- and gender-sensitive with a focus on mixed farming systems, bio-

diversity, climate-smart practices, and access to inputs, training, and technol-

ogies for farmers to enable sustainable and healthy rural livelihoods.

Ultimately, productivity levels must improve to support the availability of

sufficient and nutritious foods.

6.1 Mixed farming systems, biodiversity, and indigenous
species

Globally, food systems are becoming more homogenous as they move

toward fewer crops with 200 crops and 5 animal species making up most

of the food consumed (Food and Agriculture Organization of the United

Nations, 2004). Short-term productivity can be increased by farming in

intensified monocultures; however, the loss of biodiversity leads to a loss
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of some varieties, potentially permanently (Khoury et al., 2014). These loses

can be devastating to longer-term productivity and nutrition as some vari-

eties grow better in different environmental conditions and are more

nutritious, providing a larger range of micronutrients.

Biodiversity is a critical component of food system climate change

resilience and allows food systems to utilize different crops and varieties

to survive and grow in difficult environmental conditions, including higher

temperatures, more variable precipitation, and in the face of new pests and

diseases (Food and Agriculture Organization of the United Nations, 2016;

Khoury et al., 2014). It is especially important to preserve indigenous vari-

eties as these often have unique environmental and nutritional characteristics

(Swiderska et al., 2011). Increasing biodiversity minimizes the risk of losing

an entire harvest to environmental conditions since different crops and vari-

eties have different vulnerabilities. This makes agricultural systems more

resilient and is important for maintaining yields and increasing food security

(Food and Agriculture Organization of the United Nations, 2016).

Timor-Leste could focus on increasing production of diverse, nutritious

foods including legumes, orange and purple-flesh sweet potatoes, vegeta-

bles, and fruits. The country could also increase the availability of animal

source foods, which are often lacking in diets. This could be achieved by

improving livestock productivity though better animal health, feeding,

and herd management as well as by developing fisheries and aquaculture.

This would increase the amount of nutritious food for subsistence farmers

to eat and sell, improving nutrition and incomes. The country could also

promote the value of indigenous and wild foods such as Job’s tears, moringa,

bitter beans, kumbili, and sago palm (Erskine et al., 2015). These foods also

provide an important safety net during seasonal food shortages, though

their harvests are not always reliable.

Mixed farming systems and sustainable agroforestry provide a way to

increase nutritious food production. These increase yields and farmer

incomes (Herrero et al., 2013). Globally, more than half of the world’s nutri-

ents come from mixed farming systems (Herrero et al., 2017). Integrating

and diversifying crops, livestock, and trees can increase farm efficiency

and improve productivity. Agroforestry in Timor-Leste could promote cash

crops such as indigenous high-value timber trees and intercrop these with

coffee, cacao, and spices, which diversify farmer incomes and also restore

ecosystem services and strengthen climate resilience. There needs to be a sig-

nificant focus on conserving forest biodiversity, as this is vital for many rural

households as a source of hunting, wild foods, and medicine. Reforestation

efforts can also improve watershed management for small-scale irrigation.
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Timor-Leste can continue to expand community-based approaches to

distributing seeds, which have outperformed regulated systems (Lopes,

2016). Community production groups could start seed fairs to distribute

high-yield cultivars as well as sharing information and training. These would

benefit from including indigenous crops alongside improved heat and

drought resistance seeds to increase climate change resilience.

6.2 Climate-smart agricultural practices and farmer training
It is critical to develop and promote climate-smart and sustainable practices

to increase productivity in the face of climate change. Farming methods

such as low- or no-till farming are more productive and sustainable. They

do not disturb the soil, increase nutrients in the soil, prevent erosion, pre-

vent water loss, and increase crop yields. Crop rotation involves moving

crops seasonally to decrease soil depletion and disease; additionally, cover

crops can be planted in a field the following season to increase soil nutrients

(Food and Agriculture Organization of the United Nations, 2016). Farmers

can also use felled weeds and stones along contoured land to prevent ero-

sion (Da Costa et al., 2013). The country could also benefit from more

effective fertilizer use (Williams et al., 2017). Farmers recognize the need

to use fertilizer but do not know the most sustainable way to do so to max-

imize soil quality in a way that is healthy for themselves, their communities,

and the environment.

Since 2013, MAF and their partners have been promoting Conservation

Agriculture (CA) practices, which integrate the principles of minimal soil dis-

turbance, permanent soil covers, and diversified crop species grown sequen-

tially (Flamarique-Urdı́n, 2016). Indigenous velvet beans or mucuna are

planted in rotation with maize and pigeon peas are intercropped with mature

maize. Leguminous plants improve soil fertility through their nitrogen-fixing

properties, with velvet beans being a popular choice as a green manure due to

their abundant biomass and weed suppressing capabilities (Correia et al.,

2014). CA adoption has demonstrated more efficient maize and legume pro-

duction that is better adapted to precipitation variability and a 50% reduction

in labor (Flamarique-Urdı́n, 2016).

Scaling-up efforts to train smallholder farmers across Timor-Leste in CA

methods could substantially increase productivity, contribute to household

food security and nutrition, and reduce risks associated with climate change.

These programs could be made available nation-wide to reach more farmers,

especially women. Building the capacity of the extension workforce appears

to be an effective approach to increase the adoption of these practices.
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Recruiting more women extension officers will be critical to support women

farmers. Extension services can be improved by coordinating with commu-

nity leaders to reach the most vulnerable farmers and by replicating demon-

stration plots. The government could also provide insurance to farmers with a

safety net when they lose crops in the face of droughts or floods that aggravate

food insecurity.

6.3 Agricultural technology and equipment
Alongside providing training and technical support, the government can

do more. There is equipment and technology such as walk-behind and

larger tractors, seeders, and irrigation that can modernize the country’s

agriculture to increase yields and decrease labor. Irrigation is an especially

important technology for smallholders that can be scaled up. Although

precipitation is expected to increase, it is also expected to become more

variable and dry seasons and droughts are expected to get longer and more

severe (Intergovernmental Panel on Climate Change, 2014). Rain-fed

agriculture will continue to be less and less productive. Irrigation is critical

to protect against these disruptions in precipitation and maintain agricul-

tural productivity. Globally, despite only making up 10% of the world’s

agriculture, irrigated agriculture produces 40% of the world’s cereals

(Food and Agriculture Organization of the United Nations, 2011a).

It is important to make rain-fed and irrigated agriculture more efficient

through better watermanagement and training.Water associations and groups

can provide training and distribute technology (Food and Agriculture

Organization of the United Nations, 2016). Timor-Leste could scale up irri-

gation focusing on more nutritious horticulture crops in areas where rainfall is

the least reliable. Supporting smallholders’ access to water is vital, especially for

rural farmers that are the most vulnerable to natural disasters and food insecu-

rity. While the government has spent a lot of money on improving irrigation

to increase rice production, this has had very poor results (World Bank,

2018a). Such expenditures could be redirected toward alternative strategies

such as using tube wells and small pumps (TWSP).

6.4 Home gardens and small animal rearing
Home gardens and small animal rearing are key practices to increase house-

hold food production, food security, and nutrition through increasing con-

sumption of nutritious vegetables, fruit, and animal source foods (Carletto

et al., 2015; Olney et al., 2015). These can also provide additional income

sources, which increase resilience to short-term shocks and long-term
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stresses, especially for the most vulnerable households (Olney et al., 2015).

Households can forage, consume, and sell wild foods to increase their food

security and incomes. These foods are important for increasing resilience

and providing micronutrients, especially in the face of crop losses or high

food prices (Flyman and Afolayan, 2006; Swiderska et al., 2011).

Promoting small livestock such as chickens, which women are more

likely to control, is an important step in improving household nutrition

(Wong et al., 2018). Poultry provides meat and eggs and the early intro-

duction of eggs in children’s diets significantly improves child growth

(Iannotti et al., 2017). Egg promotion is a sound strategy to improve child

nutrition in Timor-Leste as eggs are culturally appropriate, the most

affordable animal source food, and the majority of poor households own

chickens.

6.5 Addressing wasting and stunting
Timor-Leste could make a concerted effort to address the high rates of

wasting and stunting in the country. Wasting has a high mortality and

stunting has long-lasting impacts on children’s health and development

and thus it is important to commit attention and resources to addressing

these issues. The country could take a four-pronged approach that includes

food-based approaches, water, sanitation, and hygiene (WASH) interven-

tions, education and women’s empowerment, and Community-Based

Management of Acute Malnutrition (CMAM).

First, food-based approaches could include increasing availability, access,

and utilization of nutritious foods and increasing dietary diversity, which

reliably improves women’s (Arimond et al., 2010) and children’s nutrition

(Arimond and Ruel, 2004; Kennedy et al., 2007; Moursi et al., 2008; Steyn

et al., 2006). The food system needs to produce more nutritious and cul-

turally appropriate food. Farmers need to grow more crops and varieties

(Tomlins et al., 2007) and increase their market access so that more diverse

foods are available. This could be done through globally important agri-

cultural heritage systems (GIAHS); providing sustainable diets using local

food systems; protecting indigenous and traditional cultures and crops;

empowering small-scale, women, and marginalized farmers; promoting

biodiversity conservation and sustainable use; and promoting optimal

infant and young child feeding practices.

Second, on top of scaling up water infrastructure, WASH interventions

could include eliminating open defecation through community-led total

sanitation (CLTS). Access to safe WASH is an important component
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of health and dramatically decreases infectious diseases that contribute to

malnutrition and stunting. When people suffer from infectious diseases,

they have higher nutritional demands, and when they have gastrointestinal

illnesses, their bodies cannot absorb nutrients as well (Ngure et al., 2014).

CLTS gives communities the power to design and implement actions to

improve their own sanitation. Community power ensures that the improved

facilities are what people want and are actually used, making them more

effective (Kar and Chambers, 2008).

Third, the country could improve women’s empowerment by promot-

ing women’s education, especially education access for adolescent girls. This

could be achieved by providing social protection programs that encourage

girls to stay in school as well as providing a safety net for families.

Women’s health and nutrition is vital not only for each woman’s own

well-being, but for her children as well. This is so important because

improving nutrition for women and girls causes positive feedback loops that

improve health outcomes for everyone, including decreasing pregnancies in

young women and girls, improving birth outcomes, and improving child

growth (Bhutta et al., 2013; Black et al., 2013).

Fourth, Timor-Leste could scale up its CMAM program to specifically

address wasting in the country. While addressing wasting can be difficult,

CMAM has been effective in many countries (Qazi, 2012). CMAM aims

to improve healthcare infrastructure, increase the supply of healthcare sup-

plies, and improve healthcare staff numbers and training with the end goal

of increasing capacity so that the country can treat moderate (MAM) and

severe acute malnutrition (SAM) without outside assistance both during

an average year and during emergencies (Concern Worldwide, 2016;

Hailey and Tewoldeberha, 2010). Timor-Leste already has a CMAM policy

that is implemented by the Ministry of Health (MOH) and healthcare

workers have been trained in the interventions. However, the country does

not yet have the necessary capacity and the program needs to be scaled up to

increase coverage. Additionally, many people do not reach health facilities

and; therefore, the MOH needs to do more community work to teach

people to identify acute malnutrition themselves.

6.6 Nutrition education
Along with increasing the availability of nutritious foods, the country also

needs to provide culturally appropriate education so that people will buy

and consume more nutritious foods. Education is needed on nutrition for

pregnant women, infants, and young children. These periods are critical
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as nutrition in a child’s first 1000 days, from conception through a child’s first

2 years, impacts health during that period as well as for their entire life (Black

et al., 2013). Many Timorese pregnant women limit their food consumption

to have smaller babies due to fear of complications in childbirth. Changing

this requires education about the importance of nutrition in pregnancy and

making childbirth safer through increased access and improved healthcare.

Many people also do not follow best infant and young child feeding practices

instead of exclusively breastfeeding for the recommended first 6 months

followed by adding nutrient dense foods, including animal source foods,

until 23 months (Dewey, 2013; United Nations International Children’s

Emergency Fund, 2016). Changing inadequate infant and child feeding

requires continuous education and cultural shifts to change these strongly

held practices.

It is important that this education reaches everyone, particularly in rural

areas, and that it includes men and extended family members, as men tend to

be the decision-makers in households and mothers-in-law are often the ones

providing information on restricting food during pregnancy and infant and

young child feeding. Identifying the influencers of the target audience is

essential for effective nutrition education and social behavior change inter-

ventions, as in a recent research aimed at improving adolescent nutrition

in Timor-Leste (Bonis-Profumo and Meyanathan, 2018). The MOH and

other stakeholders are already leading education in prenatal nutrition and

infant and young child feeding through healthcare facilities and in mothers’

groups, which would benefit from increased coverage. Other approaches

could be scaled up such as school gardens and cooking demonstrations.

Community trust is essential for people to adopt nutrition education and

could be achieved by working with customary authorities, the Church

and by engaging the country’s leaders.

Another challenge in improving nutrition in the country is the amount

of resources used in ceremonies. Households allocate large proportions

of available assets, including money and livestock, on these celebrations,

even in the poorest areas. Families may use their animals for ceremonies

instead of for food for themselves and their children. Culturally sensitive,

community-led education about prioritizing resources for nutrition over

ceremonies is critical.

6.7 School meal programs
School feeding programs (SFP) work to alleviate child hunger, improve

child nutrition and cognitive development, and provide cash for families.
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SFP’s in low- and middle-income countries have been shown to improve

child nutrition, including both energy and micronutrient intake, and

increase school enrollment and attendance ( Jomaa et al., 2011). Improve-

ments in nutrition are the greatest for SFPs that include meat (Neumann

et al., 2007) and eggs (Cao et al., 2013) and for childrenwho aremalnourished

(Grillenberger et al., 2003; Kruger et al., 1996). However, the evidence on

SFP’s impact on child growth, cognition, and school performance is less clear

( Jomaa et al., 2011).

The country could make changes to the nationally owned School

Meals Program, Programa Merenda Eskolar (PME), to make it more

nutrition-sensitive. The PME has been in operation since 2012 and had

a 17 million USD budget in 2017 to cover the entire country (Ministry

of Finance, 2017), with an allocation of 0.25 USD per student per day

(Provedoria dos Direitos Humanos e Justica, 2016). However, its imple-

mentation has been irregular. The PME’s main goal is to increase school

attendance, with the sub-goals of improving students’ nutritional status

and providing energy for academic performance. The program also sup-

ports the local economy and allows the community to get involved in

school management (Provedoria dos Direitos Humanos e Justica, 2016).

Home-grown school feeding (HGSF) programs link school feeding with

local agricultural production (Espejo et al., 2009). This is preferable because

it avoids the issues of being unsustainable and negatively impacting local

markets (Adelman et al., 2008). However, HGSF has two downsides: it

requires decentralized food distribution, which does not allow for central-

ized food fortification, and it makes food supplies less reliable, especially

during hunger seasons or droughts (International Food Policy Research

Institute, 2016).

To supply the needs of the PME, the National Logistics Centre

provides imported rice (Provedoria dos Direitos Humanos e Justica,

2016). However, domestic rice distribution was recently piloted in Dili

( Japanese International Cooperation Agency, 2018). If the PME continues

to provide rice for children, it could be fortified to address micronutrient

deficiencies (International Food Policy Research Institute, 2016). While

there are many advantages to HGSF, the country’s famers are not currently

able to produce enough food for the PME; therefore, a modified approach

is needed. Timor-Leste could use a mixed model where imported foods

like rice and eggs are used to ensure an adequate food supply, also allowing

for fortification. Imported foods could be supplemented with domestic

legumes, vegetables, fruits, and tubers and these could be scaled up to meet

a gradually increasing quota as production and availability allow.
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6.8 Social protection programs
Timor-Leste could benefit from ensuring that the country’s social protection

programs such as Bolsa da Mãe are more nutrition-sensitive and are provided

to the most vulnerable. Social safety nets are a critical tool to address poverty

in low- and middle-income countries (World Bank, 2015a). As poverty is a

critical cause of malnutrition (Food and Agriculture Organization of the

United Nations, 2015), social safety nets can also improve nutrition. How-

ever, they do not necessarily translate into nutrition gains unless they are

redesigned to be more nutrition-sensitive (International Food Policy

Research Institute, 2016).

These programs could be made more nutrition-sensitive by improving

the food transfer. The Ministry of Social Solidarity and Inclusion (MSS)

and the MOH could make the Food Security Program more nutrition-

sensitive by transforming the program from only providing rice to providing

more nutritious foods including fortified rice and cooking oil and protein

sources such as legumes, tempeh, or tofu. This food transfer could also be

provided to Bolsa de Mãe recipients.

The government could ensure that the programs are meeting the needs

of the most vulnerable by refining the inclusion criteria to ensure that they

benefit the most vulnerable populations, which would include women,

elderly, orphans, disabled, and poor marginalized communities. The Bolsa

de Mãe, the only program targeting vulnerable mothers with children, needs

to reach more people and provide more benefits to those it does reach

(World Bank, 2015b). The MSS could increase the Bolsa da Mãe’s coverage

to reach 95,000 households and increase the benefits to 34 USD per month

or greater. Current monthly benefits only cover an average of 3.5% of total

household expenditures, which is much lower than other international

programs that may cover up to 10–15% (World Bank, 2015c). These modest

increases could lead the program to have a more significant impact on reduc-

ing poverty (World Bank, 2015b). Additionally, women, who are the

recipients of Bolsa da Mãe, are more likely to spend money on food and edu-

cation for children, both globally (World Bank, 2007) and in Timor-Leste

(Government of Timor-Leste, 2016), further justifying the need to

strengthen this social transfer.

6.9 Women’s empowerment
The evidence suggests that if women farmers were able to achieve the same

yields as men, the production gains could be 20–30%,while reducing hunger
and poverty and promoting economic growth (Food and Agriculture
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Organization of the United Nations, 2011b). In Timor-Leste, women

farmers produce 15% less per ha than men, with the gap increasing to

31% when adjusting for land plot size (Gavalyugova et al., 2018). This

“gender gap” in agricultural productivity is substantial. Its explanatory fac-

tors are lower literacy amongwomen farmers, unequal access to themeans of

production, such as differences in ability to access farming equipment and

hire farm labor, and limited involvement of women in cash crop production

as well as in farmers’ groups (Gavalyugova et al., 2018).

While the challenges faced by women in the agricultural sector and

beyond are deeply entrenched and difficult to change, they can get better.

Women’s empowerment is a critical part of food security and nutrition.

Women farmers need land access and ownership, inputs and technology

to save time and labor, business training, improved marketplaces, and legal

protection of their rights, including against violence. This would improve

agricultural production and women’s empowerment more broadly. The

MAF could continue to professionalize extension systems and raise aware-

ness of available services, while increasing the number of women extension

workers. Timesaving equipment and technologies with demonstrated

reductions in women’s workloads could be scaled up, particularly water

systems (BESIK, 2016), water storage devices, shellers, screens, and seed sav-

ing groups (Seeds of Life, 2015). Promoting CA, which decreases farmers’

workloads due to time efficiencies in integrated systems (Flamarique-Urdı́n,

2016), particularly benefits women growers as they not only co-share

cropping tasks but also perform many domestic chores and are more time

stressed. The MAF could also provide training and business development

tailored to the literacy levels of women farmers. Programs need to strengthen

women’s and young farmers’ capacity and opportunities to sell their prod-

ucts in emerging markets and join business partnerships as well as farmers’

groups by collaborating with the Secretary of State for Equality and

Inclusion (SEII).

In Timor-Leste, broader women’s empowerment is also critical.

Women and girls need better access to education and the country needs

to strengthen and enforce protections against intimate partner violence

and other violence against women. While the country has laws against

gender discrimination (Government of Timor-Leste, 2002), these laws need

to be strengthened and improved to actually address structural inequalities

(International Fund for Agricultural Development, 2016).

When women have more power, including over household decision-

making, nutritional outcomes improve for all family members. Education
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is one way to improve women’s power and influence over decisions and

increases in secondary education for women and girls improves child nutri-

tion outcomes, including decreasing stunting (International Food Policy

Research Institute, 2016). Targeting women in conditional cash transfer

programs also strengthens women’s decision-making power and, when

women have more control over household incomes, more money is spent

on children’s food and education (Food and Agriculture Organization of the

United Nations, 2011b).

7. Conclusion

The implementation of such recommendations would require a firm

commitment from decision-makers. Timor-Leste has the opportunity to

capitalize on the demographic force of the young generations by investing

in their human capital and ensuring the sustainable development of this

proud nation. As oil revenues dwindle in the coming years and the demands

for a diversified economy become even stronger, Timor-Leste will depend

more on the current and future capacity of its labor force. This capacity is

compromised by the impact of undernutrition at a young age. Addressing

food insecurity and malnutrition should be of the highest priority and

reflected in the yearly budget by re-structuring non cost-effective disburse-

ments. Despite Timor-Leste’s solid policy framework to tackle food insecu-

rity and malnutrition, financial allocation and distribution must accompany

this in order to translate policy objectives into a tangible reality.

Managing the Petroleum Fund wisely and objectively assessing the

potential returns on investment of new oil and gas developments are critical.

It is important to consider the number of Timorese who will directly benefit

from sectoral investments. The agriculture sector contributes a fifth of the

non-oil GDP and employs the majority of the population, providing liveli-

hoods for the most vulnerable. Sound investments to increase agricultural

productivity and farmers’ incomes are essential to improve food security

as well as economic growth. These could generate incentives for the youth

in rural areas through economically attractive and sustainable livelihoods.

Climate change will continue to intensify and the country needs to prepare

now by strengthening its natural capital through better agricultural manage-

ment, biodiversity conservation, and integrated farming systems. With

the new challenges from climate change, agriculture resilience will be key

for a peaceful and prosperous Timor-Leste. However, the Timorese are

incredibly resilient and have repeatedly adapted in the face of adversity.
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