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Introduction
Despite that over 60 
percent of East Timorese 
are engaged in crop 
production, Timor-Leste 
is still a net food importer 
(FAO, 2020). Domestic food 
production does not meet 
the demands of a rapidly 
growing population with 
production levels hindered 
by soils depleted of essential 
nutrients, steep slopes, 
low yielding cultivators, 
weed infestation, highly 
variable rainfall and post-
harvest losses (Molyneux 

et al., 2012). Cultivating high 
yielding varieties, soil and weed 
management, responsible 
fertilizer use, and improved 
post-harvest storage can, 
therefore, boost domestic food 
production (Molyneux et al., 
2012). 
Nonetheless, Timorese farmers 
use minimal agricultural inputs, 
including both organic and 
inorganic fertilizers (Seeds of 
Life, 2020). The recent census 
data indicate that only 14% 
of Timorese farm households 
reported using organic 

fertilizers and 10% reported 
using inorganic fertilizers 
(Timor-Leste household 
Census, 2018, Volume 12, 
p.47). However, there are 
pockets of high fertilizer use 
in some villages, with up to 
more than 80% of households 
using inorganic and organic 
fertilizers (TL Census 2015 data 
analyzed by AI-Com team). 
Inorganic fertilizer use is mostly 
found in Bobonaro (around 
Maliana town), Oecusse (Pante 
Makasar), Baucau (Venilale), 
and Aileu (Seloi and Liquidoe) 

Municipalities, as shown in 
Figure 1. Maliana and Pante 
Makasar are closely situated 
to the land border with 
West Timor, Indonesia and 
inorganic fertilizers are readily 
available in the markets and 
town shops. Venilale and 
Aileu are large farm-based 
population centers with 
easy fertilizer access from 
Dili markets. Agrochemicals, 
including inorganic fertilizers 
are mostly imported or 
smuggled from Indonesia 
(Guterres, 2018).



Figure 1: Map of inorganic fertilizer use in Timor-Leste.

Map source: Prepared by AI-Com team based on 2015 census data.

The main inorganic fertilizers used are Urea, Potassium Chloride 
(KCL) and Triple Super Phosphate (TSP). Fertilizers help to 
optimize crop yield and quality by replenishing soil nutrients. 
For the long term viability of agriculture and food production, 
replenishing soil nutrients is essential to remedy infertile or low 
productivity soils and improve soil health on arable land that 
has been continuously cultivated (Henao and Baanante, 2006 
as cited in Sheahan and Barrett, 2017, p.14). However, nutrient 
imbalance caused by incorrect application of fertilizers can 
cause harm to humans, animals and the environment (FAO, 
2019). A previous study on agrochemical practices and hazards 
found poor awareness, understanding and management of 
agrochemical toxicity and other negative impacts among 
dealers and users in Timor-Leste, which are likely attributable to 
lack of technical knowhow and inexperience in agrochemical 
use (Guterres, 2018). To date, Timor-Leste lacks regulations and 
enforcement concerning the trade, distribution, standards and 
safe use of agrochemicals (Guterres, 2018). 

Poor physical and economic access to agricultural inputs, in 
general, is a barrier to inorganic fertilizer adoption in Timor-

Leste (FAO, 2020; Seeds of Life, 2020). The quantity, quality, 
availability and affordability of inputs is, however, improving, 
driven largely by recent changes in government import approval 
procedures and partnerships with NGOs and the private sector 
(Freach, 2018, p.4). In 2018 the Timor-Leste (TL) government 
streamlined import procedures, facilitating the emergence of 
wholesalers of agricultural inputs (e.g., Kmanek supermarket 
and Loja Agi Agrikultura) (Freach, 2018, p.4). Most agrochemical 
businesses are sole proprietor-owned companies that are not 
specialized in agricultural trade (Guterres, 2018). Credit and 
subsidy programs created through tripartite partnerships, for 
example between the USAID-funded AVANSA agriculture 
project, Kmanek (private company) and Kaebauk (micro-finance 
institution) are also enabling farmers to purchase large farm 
inputs such as tillers, hand tractors, and irrigation systems 
(Freach, 2018, p.7).

The TL government does not have a clear policy on inorganic 
fertilizer use. According to researchers in the Ministry of 
Agriculture and Fisheries (MAF), the draft policy on inorganic 
fertilizers has been submitted to the Ministry but not yet been 
approved (pers.comms., 13 May 2020). The summary of the 
draft inorganic fertilizer policy states that farmers can use 
inorganic fertilizers but need to consult village-level extension 
officers about proper application. There has also been a shift 
in the government’s focus away from promoting inorganic 
fertilizers to organic fertilizers. In 2010, the TL government 
implemented a national strategy for farmers to use inorganic 
fertilizers on rice to increase yield and reduce rice imports 
(Molyneux et al., 2012). However, in 2018 the government 
reduced the quantity of inorganic fertilizers distributed to 1.2  
tons to farmers in Bobonaro and 2 tons in Baucau Municipality 
through MAF’s village extension workers, and recommended 
to farmers to apply only in identified areas characterized by 
infertile soils. Instead, farmers were encouraged to use organic 
fertilizers (Head of Department of extension services and 



horticulture in MAF Maliana office, pers.comms., 31 July 2019; 
Head of Department of extension services and horticulture in 
MAF Baucau office, pers. comm., 22 July 2019). MAF started to 
promote organic fertilizer use by launching a demonstration 
program for rice cultivation applied with organic fertilizers, such 
as POC Nassa, Super Nassa and Harmonik in 6ha of rice fields 
in Betano, Manufahi municipality (MAF, 2020). This initiative was 
followed by farmer training on how to use organic fertilizers. 
Furthermore, in 2020  MAF started to implement a program 
called “Demo-area” by planting rice using organic fertilizers. 
Through this program, MAF held rice planting ceremonies in 
Covalima and Manatuto (40ha of rice fields each) municipalities. 
The aim of promoting organic fertilizer is to enhance crop 
production, farm income, and soil conservation (MAF, 2020).

Through a combination of fertilizer use regulations at the 
national level and proper knowledge on application by farmers, 
increased adoption of inorganic fertilizers can boost crop 
yields and enhance food security by meeting demands for a 
growing population. Considering that no in-depth research has 
been conducted to understand Timorese farmers’ perceptions 
towards inorganic fertilizers and their actual use of fertilizers, 
AI-Com socio-economic team conducted a survey to fill this 
knowledge gap. The Inorganic Fertilizer Survey was undertaken 
between September 25 and October 11, 2019, in three villages 
in Manatuto and Bobonaro Municipalities.

Right: Field 
observation on 
horticulture crops in 
Aubeon village.



Aims and Objectives Sampling, Methods and 
Data Analysis1

2

3

4

Understand Timorese farmers’ existing knowledge of 
inorganic fertilizers.

Explore their positive and negative attitudes towards using 
inorganic fertilizers.

Document the application of inorganic fertilizers by current 
users (e.g., fertilizer types, application to specific crops and 
application timing during the cropping season, application 
rate and dosage).

Understand what farmers mean when they use the 
expression “fertilizer destroys the land”.

Drawing on the 2015 Timor-Leste census data, AI-Com SOSEK 
team designed and carried out a pilot survey in the villages 
of Uma Ana-ulu in Venilale on the Baucau plateau in the east, 
Aubeon in the Natarbora Administrative Post on the central 
south coast, Lifau in the Laleia Administrative Post in the central 
north and Ritabou in the Maliana Administrative Post in the 
western end of the country, close to the border with Indonesia. 
The questionnaire and interview questions were revised 
accordingly. This was followed by two days of enumerator 
training in preparation for the survey. The survey team consisted 
of four AI-Com and Ministry of Agriculture and Fisheries 
Socio-Economic (MAF SOSEK) researchers, together with four 
students from the National University of Timor-Leste (UNTL). AI-
Com’s ongoing close collaboration with MAF and UNTL is a key 
strategy to achieve cross-institutional knowledge exchange and 
capacity building of student-researchers.
 
The final survey was conducted in three villages in central and 
western Timor-Leste, namely in the villages of Aubeon, Lifau and 
Ritabou (next page). These three study sites were selected to 
compare farmer attitudes and their use of inorganic fertilizers. 
Maliana has a high rate of inorganic fertilizer use whereas 
Aubeon and Lifau do not. Additionally, farmers in Maliana 
cultivate rice and horticulture crops. By contrast, farmers in Lifau 
and Aubeon are not heavily focused on rice and horticulture. 
These contrasting farming characteristics provided an 
opportunity to examine Timorese farmers’ existing knowledge 
of inorganic fertilizers, their attitudes of using inorganic 
fertilizers, and to quantify their actual fertilizer usage. Additional 
data on organic fertilizers were also collected.

Above: Household survey in Ritabou village.



Ritabou Aubeon Lifau



A structured household questionnaire was used to collect data 
through face-to-face interviews with representatives of a total 
of 157 farm households. Farm households to be interviewed 
were selected using a mixture of both purposive and random 
sampling by identifying current inorganic fertilizer users, 
former users and non-users, and those who cultivated diverse 
main crops. This sampling strategy enabled a comparison of 
inorganic fertilizer knowledge between different categories 
of farmers and fertilizer application on different major crops. 
Respondents were initially categorized into four groups: 

Farmers who have never used inorganic fertilizers

Farmers who used inorganic fertilizers in the past and 
discontinued

Farmers who used inorganic fertilizers in the past and 
continue to use it

Farmers who began using inorganic fertilizers within the last 
five years

1
2
3
4

in Ritabou village, from four out of 12 hamlets. The head of 
households were the main respondents, and if they were 
not available for interview, the information collected from a 
knowledgeable member of household concerned only that of 
the household head and their fertilizer use.

The questionnaire was divided into two sections. The first 
section collected information on farmer socio-economic profiles 
(e.g. age, marital status, education, household demographics, 
off-farm sources of incomes and remittances) and farm 
characteristics (e.g. tenure arrangement, number of farm plots 
and sizes, water sources, major crops and self-reporting of soil 
quality). The second section collected information on farmer’s 
knowledge, attitudes and fertilizer use practice (e.g. types of 
inorganic and organic fertilizers, time and rate of application, 
and benefits, concerns and barriers to fertilizer use).

A six-point Likert scale was used to assess farmer’s attitudes 
towards the use of inorganic fertilizers. Respondents were 
asked to rate their response by selecting one of the following 
options: (1)“strongly agree”, (2)“agree”, (3)“neutral”, (4)“disagree”, 
(5)“strongly disagree”, or (6)“I don’t know”, which best captured 
their level of agreement with the statements read out to them by 
the enumerators.

For data analysis, respondents were re-categorized into three 
groups: 1) Non-Users, 2) Former Users, and 3) Current Users (a 
combination of farmers in categories 3 and 4).

This HH questionnaire survey was complemented by semi-
structured interviews with key informants (N=15) and a market 
survey to document the availability and prices of fertilizers. 
Seventeen percent of the total respondents were sampled 
from Aubeon village’s two hamlets. Thirty-eight percent of total 
respondents were sampled from the three hamlets in Lifau 
village and the remaining 45% of respondents were sampled 

17% 38% 45%
Respondents 
from Aubeon

Respondents 
from Lifau

Respondents 
from Ritabou

Strongly 
Agree Agree Neutral Disagree

Strongly 
Disagree

I don’t 
know

Example of Likert Scale Used



“Neutral” and “I don’t know” responses were difficult to interpret. 
To discern between the two responses, “neutral” was selected 
by enumerators when the respondent answered, for example, 
“it depends”. By contrast, “I don’t know” was selected when 
the respondent was unclear about the question, for example, 
“I do not know” or “I am confused about the answer”. This was 
usually the case when some farmers did not understand or had 
no experience to reflect upon particular statements and make 
connections with inorganic fertilizer use. For instance, when 
enumerators read out the statement “inorganic fertilizers destroy 
land”, “neutral” was chosen when respondents stated “could be” 
(bele mós), “it depends on how we apply it (depende ba oinsá 
ita uza)”, or “neutral” (ha’u hili neutrál de’it). On the other hand, 
“I do not know” was chosen when respondents stated “I have no 
idea because I have not seen or experienced yet” or “I do not 
know because I have not use inorganic fertilizer yet”.

The key informants interviewed included former and current 
village and hamlet chiefs, farmers who have previously used or 
are currently using inorganic fertilizers, MAF extension officers, 
the head of Ritabou Seeds Association, and teachers at the 
Natarbora Agriculture Technical School.

A market survey on fertilizers was also carried out in the 
administrative capital Dili, the major town centres of Baucau, 
Manatuto and Maliana, as well as the weekly markets in 
Natarbora, Lifau, and Halecou hamlet in Ritabou village, to 
collect information on the types of fertilizers available and their 
price. Table 1 provides a list of the most common inorganic and 
organic fertilizers sold in the targeted locations selected for this 
survey.

The questionnaire data were collected by using tablets installed 
with an open-access online tool kit application that designs, 
collects and manages e-questionnaires, known as ODK (Open 
Data Kit). The raw data were downloaded from an online 

Inorganic fertilizers Organic Fertilizers

KCL Alami

D.I. Grow

TSP Gandasil

Urea Green tonik

Jacky Z-6

Jacky Z-14

ONNO

Santa Mikro

Super Flora

Super Nasa

Top one B_antirontok

Top one D_antilayu

Table 1: List of inorganic and organic fertilizers available at local markets in the three target 
locations.

server called ONA as Microsoft Excel spreadsheets. Qualitative 
interview notes were written in Tetun, and then translated into 
English before they were summarized to extract the key points 
related to farmers’ perceptions of fertilizer usage in Timor-Leste.



Context to the Three 
Study Sites
Historically, chemical fertilizers 
became widely available 
and known among Timorese 
farmers in the three study sites 
during the Indonesian era 
(1975 to 1999). Key informants 
explained that the Indonesian 
administration promoted the 
use of inorganic fertilizers 
to boost crop productivity, 
specifically targeting rice, maize 
and horticulture. Agricultural 
extension officers distributed 
inorganic fertilizers to local 
farmers initially at no cost and 
provided training on how 
to apply fertilizers to crops. 
In Ritabou and Lifau, key 
informants pointed out that 
although inorganic fertilizers 
was provided at no cost at the 
beginning and demonstration 
plots for fertilizer application 
were established within 
the villages, the Indonesian 
administration later created 
Koperasi Unit Desa (Village 
Cooperative Units (KUD)) 
through which farmers could 
purchase inorganic fertilizers 
at a subsidized price. These 

Key informants 
explained that 
the Indonesian 
administration 
promoted the 
use of inorganic 
fertilizers to boost 
crop productivity, 
specifically targeting 
rice, maize and 
horticulture. 

KUDs also provided farmers 
with credit and loan services by 
loaning fertilizers in exchange 
for farmers’ crop harvests. The 
crops were then redistributed 
to public servants, police, and 
the military (Head of Seeds 
Association in Ritabou, pers.
comm., 9 October 2019). 
The main inorganic fertilizers 
distributed to Timorese farmers 
were Urea, NPK (Nitrogen, 
Phosphorus and Potassium), 
KCL and TSP.



September 2019). Aubeon was a transmigration site during this 
period and mainly Javanese and Balinese transmigrants were 
observed to use inorganic fertilizers, particularly on rice and soy 
bean.
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In Lifau, key informants stated that they were able to cultivate 
wet rice twice a year using inorganic fertilizers under Indonesian 
rule. Farmers recorded higher yields as compared to the present 
time with little or no fertilizer input. One farmer recalled that in 
the past, “our house was always full [of rice harvest]. Normally we 
harvested 5 to 7 t/ha. Now, our house is empty. We get only 1 t/
ha” (pers.comm., 2 October 2019). Farmers also used inorganic 
fertilizers for horticulture. In addition to fertilizers, farmers readily 
received agrochemical products from extension officers when 
their rice crop was damaged by pests and/or diseases.

In Ritabou, some farmers started applying inorganic fertilizers 
after the Indonesian era until in 2018, when they perceived 
the fertilizer cost was too high and increased annually. They 
also had no stable market to sell their products. In the past, 
inorganic fertilizers such as urea, TSP and KCL cost between 
Rp.20.000 to Rp.25.000/50kg bag (and the current equivalent of 
USD$2.00-$2.50/50kg bag). Fertilizer cost increased to USD$38-
$40.00/50kg bag in 2018 and USD$45.00-$60.00/50kg bag 
in 2019. Some farmers continued to apply inorganic fertilizers 
but those who decided to quit said that this was because they 
could not meet the cost of transporting purchased fertilizer or 
harvested produce to the market.  Some farmers stated that 
they had received training from MAF extension officers on how 
to prepare compost manure; therefore they intend to replace 
inorganic for organic fertilizer as the latter are low cost and easy 
to access.

In Aubeon, a former extension officer (from 1991 to 1999) 
stressed that most farmers were uninterested in using inorganic 
fertilizers even at no cost and with free training (pers.comm., 26 
September 2019). The primary reason behind low adoption rate 
was because farmers thought their soil was fertile and did not 
require inorganic fertilizers. A former village head during the 
Indonesian era similarly expressed, “many people did not use. 
[They] received it and left it until it went bad” (pers.comms., 26 

Figure 2: Inorganic fertilzer cost ranges over time.



Sampled Household 
Characteristics

The demographic data of the sampled households (N=157) are 
described in Table 2.

Table continues on the next page.

Personal Information
Aubeon (%) Lifau (%)

Male Female Total Male

Total Respondents 93 7 - 93

Head of HH 84 50 81 52

Not head of HH 16 50 19 48

Marital Status of Head of 
HH

Married 92 50 89 95

Not Married 8 0 7 0

Widow or Widower 0 50 4 5

School Attendance (Head 
of HH)

Attended School 84 50 81 68

Did not attend school 16 50 19 32

Highest Level of Education 
Attained (Head of HH)

Primary School 24 100 27 34

Senior High School 33 0 32 45

Junior High School 29 0 27 16

University 14 0 14 5

Lifau (%) Ritabou (%)
Overall (%)

Female Total Male Female Total

7 - 93 7 - -

75 53 72 60 71 66

25 47 28 40 29 34

0 88 95 20 90 89

0 0 2 0 1 2

100 12 3 80 9 9

75 68 51 40 50 62

25 32 49 60 50 38

100 39 39 100 43 38

0 41 27 0 26 34

0 15 27 0 26 21

0 5 6 0 6 7



Personal Information
Aubeon (%) Lifau (%)

Male Female Total Male

Main Occupation (Head of 
HH)

Farmer 88 100 89 75

Labour Work 0 0 0 2

Private Sector 0 0 0 2

Public Servant 12 0 11 21

Average and Range of Age of 
Head of HH Average Min Max

Aubeon 47 28 70

Lifau 58 36 75

Ritabou 52 30 70

Overall 53 28 75

Lifau (%) Ritabou (%)
Overall (%)

Female Total Male Female Total

100 77 86 100 87 83

0 2 0 0 0 1

0 2 2 0 1 1

0 20 12 0 11 15

Head of Households 
Profiles

Table  2: Demographic Profile of Sampled Heads of Households/Respondents.

Table 3: Average and range of age of head of HH (by village).

As explained in the methods section, the main respondents 
were the head of households (HH). In cases where the HH head 
was absent, a household member was interviewed on the basis 
that they had good knowledge of the HH head’s agricultural 
activity and/or they were also involved in agriculture. Out of the 
157 respondents, 66% were Heads of HHs while 34% were not. 
Seventy-four percent of respondents who were not HH Heads 
were the spouse of the HHs. Eleven percent reported to be 
parents of the HH Heads, another 11% reported to be their sons 
or daughter-in-laws and 4% were parents’ in-law. All information 
collected on household characteristics and farming activities, 
therefore, relates only to the HH head.

Most of the sampled Household Heads were married (89%), 
had attended formal schooling (62%) and their principal 
employment was farming (83%). The Household Heads 

who were engaged in labour work were mainly involved in 
manual labour, such as building bridges or houses. Private 
sector employment included those who worked as drivers 
or carpenters. Eighty-three percent of respondents received 
in-kind remuneration from their main employment. Only 17 
percent earned cash income.

Table 3 shows that the average HH Heads was 53 years old, with 
ages ranging from 28 to 75 years old.



The Average Household 
Members
As listed in Table 4, the average size of a household was six, but 
the maximum was 20 and the minimum was 1.

Total Household Members Average Min Max

Overall 6 1 20

Aubeon 5 2 8

Lifau 6 1 14

Ritabou 7 1 20

Total Adult 4 1 12

Aubeon 3 2 5

Lifau 4 1 10

Ritabou 4 1 12

Total Children 3 0 10

Aubeon 2 0 5

Lifau 2 0 10

Ritabou 3 0 9

Table 4 Range of household members, adult and children in each household.

Right: Interview with 
Head of Hamlet of Corluli, 
Ritabou village.



Farm Characteristics
As Table 5 shows, the average number of cultivated land parcels 
owned by respondents was two plots; the minimum number of 
plots was 1 and the maximum was 10/household. The average 
total size of cultivated land owned was 2.1ha/household with a 
maximum of 19ha and a minimum of 0.003ha. 

Villages
Numbers of Plots Owned (ha) Total Plot Size (ha)

Average Min Max Average Min Max

Aubeon 2 1 5 1.6 .3 4

Lifau 2 1 7 2.0 .003 19

Ritabou 3 1 10 2.3 .5 10

Overall 2 1 10 2.1 .003 19

Table 5: Range and average number and size of cultivation plots respondents owned.

Three Major Crops Planted
Respondents were asked to report three major crops they 
planted and whether they had applied inorganic fertilizers 
on them. Table 6 shows that only 13% of farmers applied 
inorganic fertilizers to rice, 5% applied inorganic fertilizers to 
horticulture crops and 3% applied to maize. No respondent 
applied inorganic fertilizers to other major crops planted, such 
as cassava, sweet potato, legumes or banana.

Applied Inorganic 
Fertilizers to Main 

Crops Planted

Villages (%)
Overall

Aubeon Lifau Ritabou

Rice 31 66 53 52

Yes 3 17 15 13

No 29 48 39 39

Horticulture Crops 33 30 26 29

Yes 1 1 10 5

No 31 29 15 23

Maize 13 4 18 12

Yes 1 1 6 3

No 11 3 12 9

Others 23 0 4 7

No 23 0 4 7

Table  6:  The three major crops planted and application of inorganic fertilizers.

Left: Field observation of 
horticulture crop in Ritabou 
village.



Source of Water for Major Crops

Farm Tenure

Livestock Ownership

The main water sources used to grow rice were permanent 
irrigation (diverted from rivers) (63%), rain (18%), river (10%) and 
spring (9%). Water for horticulture crops was mainly sourced 
from irrigation (39%), river (21), spring (20%) and groundwater 
(10%). Maize cultivation is heavily rain-dependent (80%), 
followed by irrigation (14%), spring (3%) and groundwater (3%). 
Other food crops such as banana, legumes and cassava were 
similarly rain-fed (52%) (Table7).

Major 
Crops

Source of Water (%)

River 
Irrigation Rainfed River Spring Underground 

Water Well

Rice 63 18 10 9 0 0

Horticulture 39 2 21 20 10 8

Maize 14 80 0 3 3 0

Others 0 52 0 14 34 0

Overall 45 24 11 12 6 2

Crops Planted

Farm Tenure (%)

Household 
Held Land

Not Owned 
but Used 

Freely
Rented Communal 

Land

Horticulture 
Crops

72 27 0 1

Rice 80 10 9 1

Maize 89 11 0 0

Others 95 0 0 5

Overall 80 14 5 1

Table 7: Main Water Sources for Major Crops.

Respondents were asked about the tenure arrangements of the 
farmland on which they cultivated their major crops. In total, 
80% of HHs interviewed owned their farmland, 14% did not own 
the land but used it freely, 5% rented the land and only 1% used 
communal land. The detail of the data is listed in Table 8.

Information on livestock ownership was collected as a proxy 
indicator to measure household socio-economic status and 
household access to animal manure for use as organic fertilizer. 
Most respondents reared a variety of livestock, ranging between 
one to five types. Only one percent of respondents reared seven 
types of livestock. The most common reared livestock were pigs 
(28%), chicken (25%) and cows (20%) (Table 9). 

Table  8: Farm tenure of main crops planted.

Livestock Reared
Villages (%)

Overall
Aubeon Lifau Ritabou

Pigs 25 30 29 28

Chicken 27 23 26 25

Cows 39 10 22 20

Goats 5 14 18 15

Buffalo 2 19 5 9

Sheep 2 4 0 2

Horses 0 1 1 1

Table  9: Livestock ownership by respondents in the three villages.



Results
The following sections provide a summary of the sampled 
farmers’ current use of inorganic and organic fertilizers, 
their attitudes towards applying inorganic fertilizers and 
their implications on their crops, humans, livestock, and the 
environment. A discussion of the main survey findings then 
follows.



Inorganic Fertilizers used in 
the Past and the Last Five 
Years
Of the 157 respondents surveyed, half of them have never used 
inorganic fertilizers (Non-Users), 25% used to apply inorganic 
fertilizers in the past (Former Users), and the remaining 
25% either applied inorganic fertilizers in the past and have 
continued in the last five years or began to apply inorganic 
fertilizers in the last five years (Current Users). Within the three 
study sites, Ritabou has the highest level of current users 
followed by Lifau and Aubeon (Table 10).

Group Category
Villages (%)

Overall
Aubeon Lifau Ritabou

Current Users 4 25 34 25

Former Users 19 37 17 25

Non-Users 78 38 49 50

Inorganic Fertilizers 
applied in the Last 

Five Years

Villages (%)
Overall

Aubeon Lifau Ritabou

Urea 100 94 57 68

TSP 0 6 36 27

KCL 0 0 7 5

Table 10: Respondents who have applied inorganic fertilizers or not.

Current Users: Types of 
Inorganic Fertilizers applied 
in the Last Five Years
Among the current users of inorganic fertilizers (N=40), over 
half used Urea (68%), followed by TSP (27%) and KCL (5%). 
Some current users applied two types of inorganic fertilizers: 
Urea and TSP (35%) or Urea and KCL (2%). Only a few current 
users applied three types of inorganic fertilizers: Urea, TSP 
and KCL (5%). Although NPK was included as an option in the 
questionnaire, none of the current users applied NPK on their 
crops in the last five years.

Table 11: Types of inorganic Fertilizers applied by Current Users in the last five years.



Urea Usage by Current Users
Application on Crops: Almost half of the current users applied 
Urea to rice (46%) and  horticulture crops (44%) and only 10% 
applied it to maize. However, there was variation over the 
villages. All Aubeon respondents applied Urea to rice (100%) 
but not on any other crops. Lifau respondents applied Urea 
to rice (68%) and horticulture crops (32%), and almost half of 
Ritabou respondents applied Urea to horticulture crops (49%), 
36% applied to rice and 15% applied on maize. 

Crops Applied Urea 
On

Villages (%)
Overall

Aubeon Lifau Ritabou

Rice 100 68 36 46

Horticulture Crops 0 32 49 44

Maize 0 0 15 10

Crops Applied

Times Applied (%)

Applied 
Once

Applied 
Twice

Applied 
Three Times

Horticulture Crops 43 43 14

Maize 27 55 18

Rice 57 38 5

Overall 49 42 9

Crops

Urea Application Rate (%)

0.5-5kgs 10-50kgs 75-200kgs

Horticulture Crops 50 25 25

Maize 13 50 38

Rice 53 36 11

Overall 47 34 19

The number of Times and Stages of Application: Most current 
users applied Urea once (49%) during the cropping period. 
Forty-two percent applied it twice and only 9% applied three 
times in one growing season. Urea is applied mostly after 
planting (61%). Thirty percent applied Urea during planting 
and 9% applied Urea before planting. The table below shows 
variations in Urea application by crop type.

Quantity of Urea Applied on Crops:The rate of Urea application 
by current users varied. Forty-seven percent of respondents 
used Urea in very small quantities, ranging from 0.5kg to 5kg 
per application. These respondents were rice farmers who only 
applied Urea during the seedling stage (53%) or horticulture 
farmers who grew crops on a very small plot of land in house 
yard farm (50%) and maize farmers (13%) (Table 14).

Some farmers informally consulted extension workers 
for guidance on Urea application. Other farmers applied 
Urea based on previous knowledge, specifically those who 
completed their study in the agriculture technical high school 
under Indonesian rule or after national independence, or from 
extension workers during Indonesian times. Importantly, most 
current users expressed their main reason of applying Urea was 
not to increase crop production but to stimulate growth.

Table 12: Percentages of respondents who applied Urea on crops.

Table 13: Percentages of times urea was applied on crops.

Table 14: Urea application rate applied to crops.



liquid organic fertilizers. Like Natarbora, there are no agricultural 
shops in Laleia and both are located in the sparsely populated 
Manatuto municipality. The research team conducted a market 
survey in Manatuto town and did not find any agricultural 
shops. In an interview with a MAF extension officer in Manatuto, 
there is a private company that has been trying to establish 
an agricultural shop; at the time of this survey, they were just 
starting to sell some agricultural products in the Manatuto town 
market. 

Unlike Aubeon and Lifau, none of the current users in Ritabou 
bought Urea from Dili since inorganic fertilizers are sold in two 
agricultural shops and the market in Maliana town. Inorganic 
fertilizers were readily available and were either sold in 50kg 
sacks, 1kg plastic bags or 1-2kg milk cans. Lastly, 10% of 
respondents (Lifau and Ritabou) obtained Urea freely from MAF 
and 2% (all from Lifau) obtained from friends.

Sources of Urea
Villages (%)

Overall
Aubeon Lifau Ritabou

Local Markets 0 13 96 62

Dili Markets 100 63 0 26

Subsidised from MAF 0 19 4 10

Obtained from friends 0 6 0 2

Table 15: Sources of Urea.

Right: Field 
observation of 
horticulture crops in 
Ritabou village.

Sources of Urea: As Table 15 shows, all Aubeon current users 
purchased Urea from markets in Dili, as did most of Lifau’s 
respondents (63%). Based on the data collected in the market 
survey, we found that although the larger population centres 
of Maliana, Baucau and Dili had agricultural shops, Natarbora 
did not have any. Instead, agricultural inputs were sold in the 
Natarbora weekly market, which opens every Friday afternoon 
until Saturday morning. The inputs sold included herbicides and 



TSP Usage by Current Users
There were more TSP users (27%) than KCL users (5%). Ninety-
seven per cent of TSP users were from Ritabou village and 3% 
from Lifau village. None of Aubeon respondents applied TSP on 
their crops. Most respondents applied TSP to horticulture crops 
(45%), followed by rice (38%) and maize (18%). Additionally, 
most respondents applied TSP after planting (51%), when 
planting (26%) and before planting (23%), as shown in Table 16 
below.

Crops Applied

TSP Applications on Crops (%)

Before 
Planting

When 
Planting

After 
Planting

Horticulture Crops 19 25 56

Maize 29 29 43

Rice 25 25 50

Overall 23 26 51

As with the case of sourcing Urea and KCL, all Ritabou 
respondents bought TSP from Maliana shops. Comparatively, 
the 3% of TSP users in Lifau obtained TSP from Dili and only 
applied to rice in a very small quantity, approximately 1 bucket 
(10kg). The application rate of TSP varied for rice, maize 
and horticulture crops. Regardless of the crop, the highest 
application rate was 50kg/ha, followed by 25kg/ha and some 
respondents only applied 1 bucket of TSP to their crops.

Table 16: Stages of cultivation when TSP is applied on crops.

KCL Usage by Current Users
The five percent of respondents (6 respondents) who applied 
KCL were all from Ritabou village. These six respondents applied 
KCL to rice (3 respondents), horticulture crops (2 respondents) 
and maize (1 respondent). Four respondents applied KCL once 
to rice and 2 respondents applied twice. 

The application times by rice farmers were before planting 
rice (4 respondents), during planting (1 respondent) and 
after planting (1 respondent). Furthermore, all users applied 
KCL twice to maize and horticulture crops before planting (3 
respondents) and during planting (3 respondents). Identical 
to the main source of Urea, all KCL users in Ritabou obtained 
KCL from local markets in Maliana town. The application of 
KCL varied depending on which crop it was applied. For rice, 
the application rate was 50kg/ha and 75kg/ha for maize and 
horticulture crops. In Maliana, KCL was available either in 50kg 
bags ($45.00/50kg bags) or milk cans ($1.00/can).

The Sale of Crops applied with Inorganic 
Fertilizers

Among the respondents who applied inorganic fertilizers on 
their crops in the last five years, 53% did not sell their products. 
Table 17 shows that Aubeon respondents did not sell any 
products since they only applied inorganic fertilizer to rice, 
which is not their main source of income. Thirty-three percent 
of Lifau respondents and 58% of respondents from Ritabou 
sold their products. In Lifau, half of these respondents sold 
horticulture crops and the other half sold rice, whilst most 
Ritabou respondents who sold their products sold horticulture 
crops (76%) and less of rice (24%). Despite reporting to apply 
inorganic fertilizers on maize, none of the current users sold the 
crop.

Crops sold from 
using Inorganic 

Fertilizer

Villages (%)
Overall

Aubeon Lifau Ritabou

Horticulture Crops 0 50 76 70

Rice 0 50 24 30

Table 17: Crops sold from using inorganic fertilizers.



Sources of Learning about 
Inorganic Fertilizers
The main source of learning about inorganic fertilizers for 
current users was from MAF extension workers (38%). However, 
most respondents also stated that they gained this knowledge 
during the Indonesian period. After independence they learned 
about inorganic fertilizers from extension workers but not on 
a regular and formal basis as previously. The second source of 
inorganic fertilizer knowledge was from family and friends (28%) 
and the third was from observing demonstration trials (13%) and 
others as listed in Figure 3.
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Current Users’ Attitudes Towards the Most 
Important Sources of Learning about 

Inorganic Fertilizers (%)

Figure 3: Sources of learning about using inorganic fertilizers.

When respondents were asked to rank these sources of 
knowledge on inorganic fertilizers by importance, they ranked 
agricultural extension services as the most important (i.e. total 
of “strongly agree” and “agree”), closely followed by family, 
relatives or friends (Figure 4). They mainly disagreed with 
the importance of demonstration plots, NGOs, the media 
and fertilizer dealers as sources of learning about inorganic 
fertilizers.

NAStrongly 
Disagree

DisagreeNeutralAgreeStrongly 
Agree

Total

Dealers

Media

NGO

Extension Services

Demonstration Plots

Family, Relatives, or Friends

NALa Aseita
Liu

La AseitaNeutrálAseitaAseita
Loos

Total

Konsesionariu (Dealers)

Media

ONG

Ekstensionista MAP nian

Demonstrasaun Plot

Familia, Parente, ka Kolega
Figure 4: Current users’ attitudes towards the most important sources of learning about 
inorganic fertilizers.



Reasons for not Applying 
Inorganic Fertilizers among 
Former Users and Non-Users
Most former users of inorganic fertilizer reported (“strongly 
agree” and “agree” combined) that they stopped applying 
inorganic fertilizers because they had easy and free access 
to animal manure, preferred homemade compost, and that 
inorganic fertilizers were unavailable and others reasons as 
listed in Figure 5. The statement “inorganic fertilizers destroy 
land” recorded the highest percentage of “strongly agree” 
among former users, suggesting their strong opinions on the 
potential negative impacts of chemical fertilizers on land might 
be a reason why they stopped using it.

All former users either disagreed or strongly disagreed with 
the statement that they had quit using inorganic fertilizers due 
to local cultural beliefs and taboos or fear of being mocked by 
others.

Total

Cultural Taboos

People will Mock Me if I use Inorganic Fertilizer

Lack of Awareness

Drainage on my Farm is Excellent

Inorganice Fertilizer Smell is Bad

No Cash Crop Cultivated

Low Crop Yield

No Access to Improved Seed Varieties

Prefer Homemade Compost

Inorganic Fertilizer cause Health Problem

Not Useful for Farming System

No Money to Buy Inorganic Fertilizer

Animal Manure is Better than Inorganic Fertilizer

Inorganic Fertilizer is not Available

Soil Quality is Excellent

Animal Manure is Easy and Free

Inorganic Fertilizers Destroy Land

NAStrongly
Disagree

DisagreeNeutralAgreeStrongly
Agree

Figure 5: Reasons for not wanting to apply inorganic fertilizers by former users.

Reasons why Former Users stopped applying 
Inorganic Fertilizers (%)



The attitudes towards the impacts of using inorganic fertilizers 
among non-users generally mirrored that of former users (Figure 
6). Similar to former users, non-users mostly agreed that they 
have not applied inorganic fertilizers because they have easy 
and free access to animal manure, their soil quality is excellent, 
and animal manure is better than inorganic fertilizers. They also 
agreed that they did not cultivate cash crops, indicating why 
they might not use inorganic fertilizers. Again, similar to former 
users, almost all non-users disagreed or strongly disagreed 
that they quit using inorganic fertilizers due to cultural beliefs 
and taboos or fear of being mocked by others. However, there 
are also a few respondents who strongly agreed or agreed that 
cultural taboos and being mocked by others, which could be 
the reasons why they are hesitant to apply inorganic fertilizers. 
Finally, non-users felt similarly strongly that inorganic fertilizers 
destroy land (23% reported “strongly agree”).

NAStrongly
Disagree

DisagreeNeutralAgreeStrongly
Agree

Total

Cultural Taboos

People will Mock Me if I use Inorganic Fertilizer

Lack of Awareness

Drainage on my Farm is Excellent

Inorganice Fertilizer Smell is Bad

No Cash Crop Cultivated

Low Crop Yield

No Access to Improve Seed Varieties

Prefer Homemade Compost

Inorganic Fertilizer Cause Health Problem

Not Useful for Farming System

No Money to Buy Inorganic Fertilizer

Animal Manure is Better than Inorganic Fertilizer

Inorganic Fertilizer is not Available

Soil Quality is Excellent

Animal Manure is Easy and Free

Inorganic Fertilizers Destroy Land

Figure 6: Reasons for not using inorganic fertilizers by non-users.

Reasons for not using Inorganic Fertilizers by 
non-users (%)

Below: Students conducting 
market survey in Halecou 
Market, Ritabou Village.



Benefits, Concerns and 
Barriers of Using Inorganic 
Fertilizers

There was general agreement among non-users, former users 
and current users that the benefit of using inorganic fertilizers 
is that it help to increase crop yield. Current users held more 
positive attitudes towards the other benefits of inorganic 
fertilizers than non-users and former users. More current 
users agreed that inorganic fertilizers were safe to handle and 
improved soil quality than the other two respondent categories.
There was a much higher percentage of non-users and former 
users who did not agree that inorganic fertilizers improved soil 
quality. However, both have higher percentages who agreed 
that inorganic fertilizer handling is safe, as shown in Figure 7:

The Benefits

Non-Users

Former Users

Current Users

Overall

NAStrongly 
Disagree

DisagreeNeutralAgreeStrongly 
Agree

Inorganic Fertilizer
Handling is Safe

Improves Soil
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Increases Crop
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Adubu Kímiku
Seguru Liu
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Rai
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Ai-horis

NALa Aseita
Liu

La AseitaNeutrálAseitaAseita
Loos
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Increases Crop Yield

NALa Aseita
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Total
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Rai
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Figure 7: The perceived benefits of using inorganic fertilizers, sorted by current users, former 
users and non-users.
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The Concerns
Across all three respondent categories, the number one 
concern of using inorganic fertilizers was an increase in 
production cost (Figure 8). Respondents were concerned that 
inorganic fertilizers were harmful to human health. The second 
concern was that inorganic fertilizers destroyed land; they were 
polarized in attitudes towards whether inorganic fertilizers 
negatively affected livestock and crops.

Former users were polarized in their views of inorganic 
fertilizers having odour nuisance and destroying land. They 
disagreed with more of the statements than non-users, probably 
indicating that they did not have such experiences while they 
used inorganic fertilizers. They generally disagreed inorganic 
fertilizers negatively affected livestock, polluted soil and water, 
and was incompatible to their farming practices. They also 
largely disagreed that inorganic fertilizers were harmful to crops.

Similar to non-users, current users were largely concerned that 
inorganic fertilizers would destroy land and pollute soil and 
water. They mostly disagreed that inorganic fertilizers created 
odour nuisance, affected livestock, were harmful to crops and 
incompatible to farming practices.
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Figure 8 continues on next page.
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Figure 8: The perceived concerns of using inorganic fertilizers (%).

Left: Field observation 
of homemade 
compost in Ritabou 
village.



The Barriers
Most respondents agreed that the top three barriers for using 
inorganic fertilizers were the need to travel long distances to 
buy it, lack of ease of access, and lack of government subsidies 
for fertilizers. Most of them disagreed that the barrier of using 
inorganic fertilizers was that they produced a lot of varied 
effects, as shown below in Figure 9.
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Figure 9: The barriers of using inorganic fertilizers.



Intention To Use Inorganic 
Fertilizers In The Future
Intention has been validated as a prediction for actual human 
behavior (see for example, Daixini et al., 2018). Overall, 59% 
of respondents wanted to apply inorganic fertilizers in the 
future and 41% did not want to apply it. The percentage of 
respondents in Ritabou who did not want to apply inorganic 
fertilizer (53%) exceeded those who wanted to apply (47%), in 
particular with a high proportion of non-users favoring not to 
apply in the future. Otherwise, both former users and remaining 
non-users leaned towards using inorganic fertilizers (Table 18).

Do you intend to use inorganic 
fertilizer in your field in the future?

Want to 
apply (%)

Do not want 
to apply (%)

Aubeon 59 41

Current Users 100 0

Former Users 80 20

Non-Users 52 48

Lifau 73 27

Current Users 93 7

Former Users 73 27

Non-Users 61 39

Ritabou 47 53

Current Users 83 17

Former Users 58 42

Non-Users 18 82

Overall 59 41

Table 18: Intention to use inorganic fertilizer in the future.

Left: Household survey in 
Aubeon village.



As shown in Figure 10, non-users had most interest in receiving 
training or participating in demonstration plot activity. However, 
former and current users stated that they wanted to apply 
inorganic fertilizers in the future as it can help increase crop 
production and is safe for use if properly applied. More non-
users had favourable attitudes towards receiving training on 
inorganic fertilizers use than the other two groups, which could 
indicate that the latter respondents perceived they had basic 
knowledge of inorganic fertilizers.
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Respondents stated that they would likely apply inorganic 
fertilizers in the future to horticulture crops (52%), rice (38%), 
maize (7%), cash tree crops (2%) and tubers (1%).

Figure 10: Reasons given for wanting to apply inorganic fertilizers in the future.



Access to Organic 
Fertilizers
Ninety-six percent of respondents stated that animal manure 
was available or accessible in their village. They could obtain 
manure freely from the forests or neighborhoods (46%),  from 
their livestock (30%), or make their own (24%). Sources of 
manure within the sampled villages are listed in Figure 11.
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Figure 11: Sources of manure accessible in the target villages.

Above: Household survey 
in Lifau village.



Organic Fertilizer Usage
Almost all respondents (96%) stated that organic fertilizers were 
accessible in their village. However, not all of them have had 
previously applied organic fertilizers. As shown in Table 19, of 
the total respondents, 69% have previously applied organic 
fertilizers. A higher percentage of former and non-users have 
used organic fertilizers as compared to current inorganic 
fertilizer users.

Have You Applied 
Organic Fertilizers 

Before?

Respondent Category (%)

Total (%)Current 
Users

Former 
Users Non-Users

Applied Organic Fertilizer 
Before

58 72 74 69

Have Not Applied Yet 43 28 26 31

If Yes, What Kind of 
Organic Fertilizer 
Have You Used?

Respondent Category (%)

Total (%)Current 
Users

Former 
Users Non-Users

Animal Manure 40 44 36 39

Liquid Fertilizers 33 18 26 25

Rotten Wood 8 16 14 14

Homemade Compost 4 19 14 13

Rice Hull 15 4 10 9

Table 19: Organic fertilizer application in the past.

Table 20: Types of organic fertilizers used in the past.

The types of organic fertilizers used by the above respondents 
were animal manure (39%), liquid fertilizers (25%), rotten wood 
(14%), homemade compost (13%) and rice hull (9%) (Table 20).

Liquid organic fertilizers applied by respondents included those 
with no specific names (39%), D.I. Grow (33%), Green tonik 
(16%), Gandasil (3%), Top One B (3%), Jacky-Z 14 (2%), Super 
Flora (2%), Super Nasa (2%) and Top One D (2%). Organic 
fertilizers were mostly applied to horticultural crops (83%) and 
rice (14%). Only 2% of respondents applied them to maize and 
1% applied on cash tree crops, such as rambutan.

Respondents stated the sources of learning about organic 
fertilizers were mostly family and friends, followed by 
demonstrations plots, extension services and others as listed in 
Figure 12 below.
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Figure 12: Sources of learning about how to use organic fertilizers.



Furthermore, respondents perceived that the most 
important sources to learn how to use organic fertilizers were 
demonstration plots (54%) and family, relatives and friends 
(46%). They also  disagreed that organic fertilizer dealers (55%), 
the media (55%), NGOs (48%), and extension services (45%) 
were important learning sources for organic fertilizers since 
they have incorporated organic fertilizer use in their farming 
practices for many years (Figure 13).
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Figure 13: The most important sources of learning about organic fertilizers (%).

Government Social Cash 
Transfers
There were no major percentage differences between the 
three respondent categories in receiving the Timor-Leste 
government’s social transfer schemes, except for a lesser 
percentage of current users who received the bolsa da mae; this 
might indicate that households in this category are better-off 
socially and financially. The forms of government social transfers 
received included the aged pension (29%), veteran pension 
(27%), bolsa da mae (26%) and disability allowance (2%). Sixteen 
percent of respondents did not receive any government social 
transfers.

Does Any Member Of 
Your HH Receive Any 
Other Payment As In 

The Following?

Respondent Category (%)

Total 
(%)Current 

Users
Former 
Users Non-Users

Aged Pension 30 30 28 29

Veteran Pension 35 30 22 27

Bolsa da Mae 16 26 30 26

Disability Allowance 0 6 1 2

None 19 8 19 16

Table 21: Types of social cash transfers received from the government.



Remittances From Family 
Members
Respondents were asked if they had family members overseas, 
in Dili or other cities who remitted money regularly. Most of the 
family members who worked or studied elsewhere did not remit 
money home (84%). Only 16% of respondents received money 
regularly from absent family members, as shown in Table 22.

Do You Have Family 
Away Who Send You 
Money On A Regular 

Basis?

Respondent Category (%)

Total (%)Current 
Users

Former 
Users Non-Users

Sent Money on a Regular 
Basis

13 21 15 16

Did Not Send Money 88 79 85 84

Table  22: Respondents who receive remittances from family members.

Respondents who received remittances explained that 
remittances were used to meet their basic needs (68%), house 
construction (20%) and cultural obligations (12%). The average 
amount of money received for basic needs was $20.00/month. 
Money for house construction was mainly sent by family 
members working abroad, such as in South Korea or Australia 
and ranged between USD$300 and USD$4000.00 every three 
to six months. To fulfill cultural exchange practices, some 
respondents said “it (i.e. the cash amount) depends on the 
requirement”, while some reported contributing around $100.

Fertilizers sent By Family 
or Relatives
Only 1% of respondents received fertilizers from family or 
relatives. Such fertilizers were Urea and D.I Grow.

Below: Household survey in 
Lifau village.



How Often Do You 
Have Contact With 
Extension Officers?

Respondent Category (%)

Total (%)Current 
Users

Former 
Users Non-Users

Never 18 46 47 39

Once in a While 40 21 27 29

Once a Year 33 21 22 24

Once in Six Months 10 10 3 6

Once a Month 0 3 0 1

Twice or Thrice in a Year 0 0 1 1

Did You Get Advice 
From Extension 

Officers?

Respondent Category (%)

Total (%)Current 
Users

Former 
Users Non-Users

Get Advice 40 28 27 31

Did Not Get Advice 60 72 73 69

Are You Involved In 
Any Community Self-
Help Programs That 
Encourage Fertilizer 

Use?

Respondent Category (%)

Total (%)Current 
Users

Former 
Users Non-Users

Involved in Program 15 15 29 22

Not Involved in Any 
Program

85 85 71 78

MAF extension officers are responsible for giving farmers 
technical advice and assistance. As listed in Table 23, most 
respondents did not have regular contact with MAF extension 
officers (39%). Twenty-nine percent of respondents had contact 
with extension officers once in a while and 24% had contact 
once a year. Very few respondents had more regular contact 
with extension officers, such as every six months (6%), twice 
or thrice a year (1%), or once a month (1%). Almost half of 
former and non-users reported “never” having contact with 
MAF extension officers as compared to 18% of current users. 
Moreover, a higher percentage of current users stated they have 
contact with extension officers “once in a while” and “once a 
year”.

Contact and Advice From 
Extension Officers

Table 23: Frequency of contact with MAF extension officers, sorted by respondents’ category.

Since only a low percentage of respondents had regular contact 
with MAF extension officers, correspondingly, low percentages 
of respondents received advice from MAF extension officers 
(31%) as shown in Table 24 below.

Table  24: Percentages of respondents who get advice on fertilizers from extension officers.

Organizations And Groups 
That Teach Fertilizer Use
Few respondents had participated in community programs 
that encouraged farmers to use fertilizer (22%) (Table 25). This 
data also suggests few respondents might receive directly 
or indirectly (through family and neighbors) fertilizer-related 
information through such community-based programs.

Table  25: Involvement in community self-help programs that encourage to use fertilizer.



Such community programs that encouraged the use of fertilizers 
were mostly organized by NGOs (68%) and others as listed in 
Figure 14 below.
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Figure 14: Involvement in programs that encouraged fertilizer use (%).

Credit and Loan Access
Ninety percent of respondents were aware of credit and loans 
services available in their villages. The percentage of current 
users who had such knowledge was the highest compared to 
former and non-users. This could indicate that current users are 
market-oriented farmers and therefore have a better knowledge 
of credit and loan services, or maybe they have used such 
services to buy agricultural inputs, including fertilizers.

Are There Credit 
And Loans Facilities 

Accessible In This 
Village?

Respondent Category (%)

Total (%)Current 
Users

Former 
Users Non-Users

Know About Credit and 
Loans

98 90 86 90

Do Not Know 3 10 14 10

Table 26: Credit and loan facilities accessible in the village.

Most credit and loans programs in the villages were run by 
NGOs (86%), and others as listed in Figure 15 below.
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Figure 15: Sources of credit and loan services in the village.



Discussion and Conclusion



Timorese farmers use 
minimal inorganic and 
organic fertilizers. This is the 
key observation from the 
farmers surveyed for this 
study (N=157), with only 
50% with experience using 
inorganic fertilizers and 69% 
with experience using organic 
fertilizers. The most commonly 
applied inorganic fertilizers 
are Urea, TSP and KCL, mainly 
on rice and horticulture 
crops, and less so on maize. 
The main types of organic 
fertilizers used are animal 
manure, liquid fertilizers (e.g., 
D.I.Grow, Green Tonik), and 
composted sawdust; these are 
mainly applied to horticulture 
crops and rice. 

In general, all respondents 
(current inorganic fertilizer 
users, former users and non-
users) agreed that the main 
benefit of using inorganic 

fertilizers is that they can 
enhance crop yield. Of the 
current users surveyed, they 
reported that they used Urea 
to stimulate plant growth, 
rather than to increase their 
production. This was evident 
with less than half of current 
users (47%) sold their crops 
to which they had applied 
inorganic fertilizers. Current 
users held more positive 
attitudes towards the other 
benefits of inorganic fertilizers 
than non-users and former 
users. For example, more 
current users agreed that 
inorganic fertilizers were 
safe to handle and improved 
soil quality than the other 
two respondent categories. 
There was a much higher 
percentage of non-users 
who disagreed that inorganic 
fertilizers improved soil 
quality.

Of the current users surveyed, they reported that 
they used Urea to stimulate plant growth, rather 
than to increase their production. 

All respondent groups, particularly non-users 
were positive about receiving training and 
participating in demonstration plots, indicating 
that they were open to gaining more knowledge 
on fertilizer application.

Over half of respondents 
(59%) expressed a favorable 
attitude towards using 
inorganic fertilizer into the 
future. These respondents 
stated that they will like 
to apply it on horticultural 
crops and rice. When they 
were asked why they would 
consider using inorganic 
fertilizers in the future, former 
and current users noted that 
inorganic fertilizers could 
increase crop production 
as their top reason and they 
largely agreed that inorganic 
fertilizers were safe if used 
properly. All respondent 
groups, particularly non-users 
were positive about receiving 
training and participating 
in demonstration plots, 
indicating that they were open 
to gaining more knowledge 
on fertilizer application.

Over half of respondents who 
expressed their intention to 
use inorganic fertilizers in the 
future, suggesting that the 
remaining respondents might 
be negatively influenced by 
their perceived concerns and 
barriers towards applying 
inorganic fertilizers. The 
number one concern was that 
inorganic fertilizer use would 
increase production costs. This 
concern with rising costs was 
evident in the respondents’ 
top three perceived barriers 
to using inorganic fertilizers. 
They perceived these barriers 
as 1) the need to travel long 
distances to buy inorganic 
fertilizers, 2) lack of ease of 
access and 3) lack of subsidy 
from the government. 
Although the availability of 
agricultural inputs in Timor-
Leste has been reported to 
have improved considerably 



leading to  reduced prices 
(see Freach 2018), only 
respondents who resided 
in Maliana, which borders 
Indonesia whence most 
inputs emanate, had 
easy access to fertilizers 
in the local market as 
well as dedicated shops 
selling agricultural inputs. 
Respondents in Lifau and 
Aubeon did not have 
similar access in their local 
markets and have to travel 
to Dili to purchase inorganic 
fertilizers, almost 3 to 5 hours 
depending on road and 
weather conditions. They also 
have transport expenditures, 
costing $10.00/person from 
Natarborato Dili ($20.00 
return) and $5.00/person 
from Laleia to Dili ($10.00 

return).

Listing the lack of 
government subsidy as 
a barrier might indicate 
that fertilizer prices are 
still high for the average 
Timorese farmer who is 
semi-subsistence. It could 
also reflect respondents’ 
positive experience with 
government subsidies made 
widely available during 
the Indonesian occupation 
when fertilizers could be 
obtained in exchange for 
crop harvest. Since only 17% 
of respondents reported 
earning a cash income, most 
might not have the financial 
resources to purchase 
inorganic fertilizers. AI-Com 
could draw on the survey 

data to further examine the 
influence of farmers’ socio-
economic backgrounds on 
attitudes towards fertilizers 
and application. 

Compared to respondents’ 
perceived physical and 
financial constraints to 
accessing inorganic fertilizers, 
almost all respondents 
reported having easy access 
to organic fertilizers (96%). A 
higher percentage of former 
and non-users of inorganic 
fertilizers have used organic 
fertilizers as compared to 
current users. Former users 
stated that they stopped using 
inorganic fertilizers because 
they had easy and free access 
to animal manure, preferred 
homemade compost and 
that inorganic fertilizers were 
not easily available. Non-

Compared to respondents’ perceived physical 
and financial constraints to accessing inorganic 
fertilizers, almost all respondents reported 
having easy access to organic fertilizers (96%).

Over half of respondents expressed their 
intention to use inorganic fertilizers in the future, 
suggesting that the remaining respondents 
might be negatively influenced by their 
perceived concerns and barriers towards 
applying inorganic fertilizers.

users’ attitudes mirrored 
that of former users. They 
reported that they did not 
use inorganic fertilizers 
because their soil quality was 
excellent, that they had easy 
and free access to animal 
manure, and preferred 
homemade compost. 

One of the aims of this 
survey was to better 
understand what Timorese 
farmers mean when they 
use the phrase “fertilizers 
destroy land”. Most non-
users agreed “inorganic 
fertilizers destroyed land”, 
recording the highest 
percentage for “strongly 
agree” with this statement. 
Over half of current users 
also agreed that fertilizers 
destroyed land and caused 
soil and water pollution, 



whilst former users were 
polarized in their attitudes 
towards these statements. Our 
initial hypothesis for the low 
use of inorganic fertilizers in 
Timor-Leste was that Timorese 
farmers may have a cultural 
aversion to fertilizer use. 
Our findings do not support 
this hypothesis, with almost 
all former users and non-
users strongly disagreed 
or disagreed that they did 
not use inorganic fertilizers 
because of cultural taboos or 
that they were afraid people 
will mock them if they used 
inorganic fertilizers (see 
Figures 5 and 6).

In-depth interviews with 
key informants suggest that 
farmers’ use of the phrase 

“fertilizers destroy land” is 
primarily rooted in their 
negative perception that they 
will become locked into a 
vicious cycle of dependency 
once they start using inorganic 
fertilizers, in particular, that the 
soil will become dense and 
unproductive if fertilizer use 
is discontinued. Continuous 
inorganic fertilizer use can 
result in the soil becoming 
dense (“rai toos” in Tetun). 
However, this problem can 
be addressed by replacing 
inorganic fertilizers with 
organic ones periodically to 
help soften/loosen the soil 
(MAF Head of Department 
of Soil and Plants Nutrition 
of the Directorate of 
Research, pers.comm., 19 

...almost all former users and non-users strongly 
disagreed or disagreed that they did not use 
inorganic fertilizers because of cultural taboos 
or that they were afraid people will mock them if 
they used inorganic fertilizers.



In-depth interviews with key informants suggest 
that farmers’ use of the phrase “fertilizers destroy 
land” is primarily rooted in their negative 
perception that they will become locked into 
a vicious cycle of dependency once they start 
using inorganic fertilizers, in particular, that the 
soil will become dense and unproductive if 
fertilizer use is discontinued. 

AI-Com could play a supportive role by 
facilitating farmer-centered learning from peers, 
with training and observations conducted on 
current inorganic fertilizer users’ farmland.

July 2019). Transferring 
knowledge on sustainable 
soil management practices 
is therefore important and 
should accompany fertilizer 
application training.

Former and non-users held 
negative attitudes towards the 
statement, “inorganic fertilizers 
improve soil quality”. Besides, 
many non-users did not know 
if inorganic fertilizers polluted 
soils and water or if they were 
harmful to crops and livestock. 
Former users were polarized 
in their attitudes towards these 
potential negative impacts. 
The lack of knowledge and 
misconceptions of inorganic 

fertilizer application can act 
as a barrier to improving 
agricultural productivity and 
domestic food production in 
the long term.

Unlike during the Indonesian 
times when extension 
officers played a key role in 
educating farmers on fertilizer 
application, at present, 
sampled farmers stated that 
they had irregular contact 
with their local extension 
workers. Nonetheless, MAF 
extension workers were 
ranked by respondents as 
the most important source 
for learning to use fertilizers 
(see Figure 3 and Table 23). 

Considering respondents have 
very positive attitudes towards 
MAF extension workers, 
interventions such as training 
on proper fertilizer application 
and sustainable soil 
management through MAF 
extension services would likely 
be most relevant and effective 
if they are well-supported. For 
example, an interview with 
a former extension officer 
in Natarbora highlighted 
that under Indonesian rule, 
one of the main tasks of an 
extension worker was to teach 
or guide farmers on how to 
use inorganic fertilizers. The 
Indonesian administration 
financially supported 
extension officers by adding 
a regular monthly subsidy 
for expenses they spent on 
demonstration plots (pers.

comm., 26 September 2019).

AI-Com could play a 
supportive role by facilitating 
farmer-centered learning 
from peers, with training and 
observations conducted on 
current inorganic fertilizer 
users’ farmland. AI-Com can 
share with farmers the positive 
impacts of applying an 
innovation co-developed with 
UNTL and MAF researchers, 
Biochar Plus, which has 
shown dramatic increases 
in horticulture crops, tubers, 
legumes, and rice productivity 
and farmer incomes in field 
trials (AI-Com annual report, 
2019). Biochar is made from 
rice hull and is environmentally 
friendly. Acting as soil 
amendment, biochar 
application has shown to 



improve soil texture. By adding 
inorganic fertilizers such as 
2%N and 1%P in the forms 
of urea and superphosphate 
with biochar to nutrient-poor 
soils, or what AI-Com terms as 
Biochar Plus, this new input 
can improve plant productivity 
and at the same time prevent 
soils from becoming dense in 
the longer term.
Another concern raised 
by respondents was that 
inorganic fertilizers could 
be harmful to human health. 
Although this research did not 
assess safe handling practices 
of inorganic fertilizers by 
current users or their ability to 
read and understand product 

label instructions for correct 
application methods, previous 
studies in Timor-Leste have 
highlighted that retailers and 
end-users often have low 
educational backgrounds and 
have limited understanding 
of the risks and precautions 
involved in the application 
of agrochemicals (Guterres 
2018; Freach 2018). Providing 
context-specific information 
and clear instructions (e.g., 
dosage, timing, expiry date, 
etc.,) on imported fertilizer 
products in a language 
(aided by diagrams) easily 
understandable for the East 
Timorese could address this 
problem. A notable example is 

in Timor-Leste is currently 
low, and our survey findings 
suggest physical, financial 
and technical constraints to 
inorganic fertilizer adoption 
among the sampled farmers, 
this provides a timely 
opportunity for research 
and policy interventions 
to promote judicious 
fertilizer use that can lead to 
sustainable outcomes for the 
Timorese population and its 
environment.

USAID’s Avansa project which 
tests imported seed varieties 
and adds Timor-Leste specific 
agronomic information onto 
product labels, which are often 
written in a foreign language, 
such as Bahasa Indonesia, 
Malay or English (see Freach 
2018, p.7). As Timor-Leste 
develops legislations and 
policies on agrochemicals, 
including inorganic fertilizers, 
a similar testing and labeling 
model could be adopted by 
MAF to promote safe handling 
practices, correct application 
methods and reduce exposure 
of toxic chemicals for humans, 
animals and the environment 
(see Freach 2018, p.15).

The importance of striking 
a balance between meeting 
the growing global demand 
on food production and 
food security with the 
need to minimize potential 
chemical toxicity on soil, 
animal and human health 
is increasingly recognized 
with the development of the 
International Code of Conduct 
for the Sustainable Use and 
Management of Fertilizers 
(FAO 2019). Considering 
inorganic fertilizer usage 

As Timor-Leste develops legislations and 
policies on agrochemicals, including inorganic 
fertilizers, a similar testing and labeling model 
could be adopted by MAF to promote safe 
handling practices, correct application methods 
and reduce exposure of toxic chemicals for 
humans, animals and the environment.




