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The impact of the 2015/16 El Nino on  

food security in Papua New Guinea

KEY MESSAGES

Between January 28th and February 24th 2016,  the World Food Programme (WFP) 

in close consultation with the the National Disaster Center (NDC) conducted a 

mobile survey to assess the impact of the 2015/ 16 El Nino on food security and 

livelihoods in PNG. The survey was carried out in all 231 LLGs classified by NDC in 

September 2015 as experiencing severe, very severe or extreme drought 

conditions (categories 3, 4 and 5). A total of 3,708 people were interviewed by 

phone from the Digicel call center in Port Moresby. This report presents the results 

of this phone survey. 

Food security has been highly or severely impacted by drought and frost in 54 LLGs, 

affecting 1.47 million people - out of PNG’s total population of 8.1 million (2015 

population numbers projected based on the 2011 census). Out of these 54 LLGs, 

priority emergency food assistance is needed in the 6 most severely impacted 

LLGs, where an estimated 162,000 people are facing extreme food shortages.

Supply of food in local markets is limited, and prices of most locally produced 

staples have doubled - or almost tripled in the case of kaukau (sweet potato). 

Prices of imported rice have also gone up significantly. 

Almost half of the people interviewed have a sick child in their household. Of 

these, 60 percent have a child suffering from diarrhoea or other stomach 

problems. This poses significant risks of further deterioration in levels of child 

malnutrition. 

Water stress is a significant concern across the country, not only in terms of lack of 

drinking water, but also in terms of impacts on health and livelihood activities 

(notably sago processing). 

While the government has provided some assistance since September 2015, this 

has been insufficient to prevent the deterioration of food security conditions. The 

levels of food insecurity found in this assessment show a clear need for assistance 

on a larger scale, with priority given to areas in which the needs are most acute.
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INTRODUCTION

Since April 2015, Papua New Guinea (PNG) has been 
severely impacted by the effects of a severe global, 
ongoing, El Nino Southern Oscillation (ENSO) event. 
The last time the country was hit by a disaster of 
similar scale was during the 1997/98 El Nino, which 
at its peak affected an estimated 1.24 million people 
- of which 260,000 were classified as critically food 
insecure (national assessment). 

Agriculture is the core of the PNG economy, 
accounting for approximately 25 percent of GDP 
(2013 est.). Eighty percent of the population is semi-
dependent on rainfed subsistence farming, and more 
than three quarters of the food consumed in the 
country is locally grown. As a result, any disruption to 
household food production - such as the one caused 
by El Nino-induced climatic shocks - has an 
immediate, severe and lasting impact on food 
security in the country.

Some of the earliest impacts of El Nino were felt 
around March 2015, when severe floods damaged 
crops and infrastructure throughout the country. A 
few months later, successive frost episodes in 
August- September 2015 caused widespread damage 
to critical root crop production in the highlands 
(areas above 2200m altitude). 

The most severe impacts of El Nino, however, have 
been related to drought - with lack of rainfall 
throughout much of the country causing widespread 
water scarcity and crop failure. 

Up to late January 2016, rainfall  has continued 

to be significantly lower than average in the 

western and southern half of PNG, particularly 

Western, Gulf, Central, Oro and Milne Bay 

provinces (Map 1). From November 2015 to 

January 2016, some of these areas received less 

than half of the rainfall normally received during 

this period. Coastal areas (including the northern 

coast) and small islands have been particularly 

affected.

These rainfall trends are largely corroborated by 

satellite measures of vegetation cover, with the 

vegetation health index for January 2016 

showing severe to extreme drought conditions in 

much of Western, Central, Gulf and Milne Bay 

provinces (see Map 2).

In September 2015, the National Disaster Center 

(NDC) conducted a nationwide field assessment, 

which enabled each district to be classified 

according to the severity of the food supply 

situation.

Given the ongoing drought conditions, the NDC 

conducted a follow-up assessment in January-

February 2016, with support from the World 

Food Programme (WFP), to update the initial 

assessment. This new assessment was done 

through a mobile phone survey conducted with 

the mobile operator Digicel PNG, using WFP’s 

mobile Vulnerability Analysis and Mapping 

(mVAM) survey method. 

The present report presents the findings of this 

mobile survey, and is divided into the following 

sections:

1. Methodology

2. Food Security impact

3. Markets and prices

4. Livelihood impact

5. Health impact

6. Access to water

7. Assistance provided
Photo 1 - Banana garden affected by drought, 
Mougulu, Western Province.  Photo:  Sally Lloyd
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Map 1 - Vegetation health index as of January 2016 (classification based on Kogan, 2002). Map created by 
WFP using data from GAUL, NASA, and government of PNG. 

Map 2 - Rainfall anomaly over the period Nov’15- Jan’16 (% of 1981-2014 average). Map created by WFP 
using data from GAUL, NASA, CHIRPS, GCS WGS 1984, and government of PNG. 
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1 – Normal

2 – Moderate

3 – Severe

4 – Very Severe

5 - Extreme

NDC Drought Category – Sep’ 15

Map 4 - Geographic distribution of phone calls

The survey was divided into three sections, with 

questions relating to:

1 - Overall community food security situation;

2 - Household-level food security experience; and

3 - Aid assistance received until now

Questions on the overall community food security 

situation were used to classify each LLG into one 

of four food security phases: low, moderate, high 

and severe food security impact. Subsequently, 

questions on household-level food security 

indicators were used to capture how respondents 

were experiencing and coping with food insecurity 

at the household level. These “household 

experience” questions were analysed and 

disaggregated using the four food security phases 

just mentioned. 

This allowed triangulation between household-

level and overall community phase classification 

results: in LLGs classified as having high or severe 

food security impacts, we would expect worse 

household-level food security experience 

outcomes,  compared to LLGs classified as 

minimally or moderately impacted.

All the data in this household and community 

assessment was collected remotely, through a 

mobile survey. A total of 3,708 people were 

interviewed by phone by Digicel operators, from 

January 28 to February 24 2016. 

Households were selected randomly from Digicel’s 

mobile subscriber database, and were given a 2 

kina airtime credit incentive after completing the 

survey. The survey was conducted in all of the 

Local Level Government (LLGs) classified in NDC’s 

September 2015 assessment as experiencing 

severe, very severe or extreme drought conditions 

(categories 3, 4 or 5, in Map 3  below).

Map 3 - Drought categories (September 2015)

Within each LLG, the sample targeted 19 

households for interview. However, due to the 

location of Digicel’s mobile phone reception 

towers and the current location of the mobile 

phone subscribers, this was not always possible.  

Some LLGs were therefore oversampled, while 

others were undersampled. The sample ranged 

from 4 households in some LLGs, to 62 in one LLG. 

Details on the number of households sampled per 

LLG are provided in Annex 3.  Map 4 shows the 

geographic distribution of survey calls .

3,708 individual phone interviews

231 LLGs covered  (all of NDC’s cat. 3, 4, and 5)

19 households per LLG

22 days of interviews (28 Jan to 24 Feb 2016)



Methodological limitations

Mobile phone surveys tend to skew results 

towards better-off households in urban areas, 

who own mobile phones. Nearly 70% of the 

population in PNG do not have access to a 

mobile phone - the country currently has 2.7 

million unique subscribers, out of a population of 

7.3 million (GSMA, 2015). 

In  addition, women in PNG are much less likely 

than men to have access to a mobile phone, 

primarily due to cost, technical literacy, cultural 

and infrastructure constraints. This may have led 

to bias in the sample due to the 

underrepresentation of women. Out of the 3,708 

respondents in this survey, 955 were female. 

Six out of the 11 Digicel operators were female, 

to ensure that female respondents felt 

comfortable participating in the survey.
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Due to the nature of phone calls, surveys needed 

to be as short and simple as possible. As such, 

only a limited amount of information could be 

collected. Given the inherent bias in mobile 

surveys, it is important to note that the results of 

this survey should not be seen as precise 

estimates of food insecurity, but rather as a way 

of capturing patterns and relative levels of food 

insecurity from one area to the other.

Photo 3 - Operator carrying out an interview in 
the presence of NDC, WFP, and UNDP staff. 
Photo: Vetau Roga/ Digicel.

Photo 2 - Operator carrying out an interview 
for this survey in Digicel’s PNG call center in 
Port Moresby. Photo: Venkat Dheeravath/ 
WFP.

“There is no more food available in 
the village and we are now only 
eating pumpkin and greens […]. 
Recently, because of the rain, we 
are starting to make gardens but it 
will take time to be ready for 
harvest, so we are still struggling to 
survive.”

Female respondent from Goilala, 

Tapini Rural LLG. 
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FOOD SECURITY IMPACT

Food security phase classification

The surveyed LLGs were classified into four 

categories: low, moderate, high or severe food 

security impact. This was then used to create 

the food security phase classification map on 

page 8 (Map 5). The criteria for each category is 

also described on page 8 (Figure 1), with 

additional details on the classification method 

provided in Annex 2.

Of the total 231 LLGs surveyed, 48 were 

classified as being highly impacted, and 6 as 

being severely impacted. Combining these 

figures, this means that a total of 54 LLGs are 

affected by high or extreme food shortages, 

with many or most households in these areas 

suffering from hunger and surviving on famine 

foods (such as wild yams, tree leaves and 

banana roots).

Most of the highly and severely impacted LLGs 

are located in Western Province, in highland 

areas, and along the northern coast. 

The table below lists of all severely impacted 

LLGs, in which a total of 162,000 people live.

These LLGs are affected by localized famine 

conditions and need immediate life-saving 

assistance. 

Table 1 - Severely impacted LLGs requiring 

immediate humanitarian assistance. Population 

numbers for 2015 were projected based on the 

2011 Population Census.  

The severity of the food security situation in 

highly and severely impacted LLGs is confirmed 

by the fact that these are generally the same 

areas in which respondents reported high 

numbers of people dying because of the 

drought (see Map 6 on page 9). 

Province LLG Population

Western Nomad Rural 15,724

Hela Upper Wage 16,696

Enga Wage Rural 34,245

Enga Kandep Rural 47,394

Enga Pilikambi 
Rural

33,482

Chimbu Bomai/ 
Gumai Rural

13,911

1

2

3

4

Low food security impact

Moderate food security impact

High food security impact

Severe food security impact
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Map 5 - Food Security Phase Classification, by LLG.  

Low food security 
impact

Sufficient food 
supply.

2,955,000 people

125 LLGs

1 2 3 4

Moderate food 
security impact 

Some shortage of food 
with some households 
consuming famine 
foods.

1,358,000 people

52 LLGs

High food security 
impact

High food shortages. 
Many households 
suffering from hunger 
and surviving on 
famine foods.

1,311,000 people

48 LLGs

Severe food security 
impact

Extreme food shortages 
or no food available at all. 
Most or all households 
are suffering from hunger 
and surviving on famine 
foods. People reportedly 
have died as a direct 
consequence.

162,000 people

6 LLGs

Figure 1 - Food Security Phase Classification definitions and numbers. Population numbers for 2015 were 
projected based on the 2011 Population Census. 
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Map 6 - LLGs in which the average number of drought related deaths in the community reported by respondents 
was 5 or higher. 

Close to half of all respondents (47 percent) 

reported that some people in their community 

had died as a direct consequence of the drought. 

The average number of reported deaths in the 

community was an alarmingly high 2.4 people. 

Not surprisingly, reports of drought-related 

deaths were even more common in phase 3 and 

4 LLGs, where 58 percent and 63 percent of 

respondents reported drought-related deaths in 

their community. 

Map 6 below shows LLGs with the highest 

average number of deaths reported. These areas 

broadly match areas identified as the most food 

insecure (phase 4 areas in Map 5) - as such, this 

provides a possible means to confirm priority 

hotspots areas in need of assistance.

It is important to note, however, that these 

numbers should be interpreted and used with 

caution, as they have not been verified through 

the normal  administrative channels. 

Nevertheless, taken in conjunction with the 

phase classification results, these figures do show 

that the ongoing drought is having extremely 

serious and immediate impacts, leading to a clear 

need for immediate assistance.

In addition to questions of the overall food security 

situation in their community, respondents were 

also asked questions about how they were 

experiencing and coping with food insecurity at the 

household level. 

These food security experience indicators confirm 

the findings of the phase classification analysis, in 

regards to the severity of the situation  in LLGs 

identified as having high and severe food security 

impact. As shown in more detail on page 10, in 

those areas, in the week prior to the survey:

● Over 40 percent of respondents had gone 

24 hours without eating anything, once or 

more. 

● More than three quarters had gone to bed 

feeling hungry; and

● Almost all had eaten fewer and smaller 

meals.

In comparison, in areas with low food security 

impact, in the week before the survey:

● Less than a quarter had gone 24 hours 

without eating;

● About half had gone to bed feeling hungry; 

● About two  thirds had eaten fewer and 

smaller meals.

Fatalities reported Food security experience indicators
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Figure 2 - Household-level food security indicators, disaggregated using the phase classification areas 
shown on pages 7 and 8.

Less extreme indicators of food insecurity - such 

as worrying about lack of food in the household 

and consuming fewer meals - are very common in 

all four phase classification areas. The share of 

respondents who report eating fewer meals, for 

example, ranges from 64 percent in phase 1 areas, 

to 96 percent in phase 4 areas. 

In contrast, more severe indicators of food 

insecurity - eating famine foods, going 24 hours 

without eating anything, or going to bed hungry -

tend to be much more common in phase 3 and 4 

areas than in phase 1 and 2 areas. The share of 

respondents who had resorted to eating famine 

foods, in particular, was significantly higher in 

phase 4 areas (91 percent) than in all other areas 

(where it ranged from 46 to 70 percent).  

It’s important to stress, however, that these 

results are still worrisome even in less impacted 

areas: even in phase 1 areas, close to half of 

respondents reporting having gone to bed hungry 

at least once during the week prior to the survey.

These household-level food security indicators 

confirm the phase classification results (shown on 

p. 8), as respondents living in phase 3 and 4 

generally have a much worse food security 

experience at the household level than those 

living in LLGs classified in phase 2 and 1.

No significant differences in food security 

outcomes was found between male and female-

headed households. 

1 2 3 4
Low food security 
impact areas

Moderate 
impact areas

High impact 
areas

Severe 
impact areas

Worried 
about lack of 
food

Ate fewer 
meals

Ate famine 
foods (e.g. 
wild roots 
and leaves) 

Went to bed 
hungry

Went 24 hours 
without eating
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Community perceptions of food 

security

Households were also asked an open-ended 

question on the general food situation in 

their village: “Would you like to tell us more 

about the food situation in your 

community?” 

Responses to this question were analyzed 

through computer algorithm scores that 

measure their polarity, i.e. how 

positive/negative a statement is on a scale 

of -1.0 (very negative) to +1.0 (very 

positive). The strongest negative food 

security sentiment was found in Western 

province., while respondents in East Sepik 

and East New Britain provinces expressed 

more positive perceptions. 

Map 7 - Respondents’ perception of the food security situation in their community, by LLG. Red and 
orange indicate more negative perceptions, while yellow and green indicate more positive ones. 

Figure 3 - Word cloud of the words most frequently used by 
respondents when asked about the general food situation 
in their community. 

The most common themes mentioned by 

respondents when answering this question include 

the “water” situation (mentioned by 26 percent of 

respondents) and “shortages” of food (mentioned 

by 22 percent). Moreover, many respondents 

emphasized that, despite some recent rainfall, the 

food security situation is not improving, as gardens 

are not yet producing food. 

Produced by :
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MARKETS AND PRICES 

While much of the rural population in PNG 

traditionally relies on home production for its 

main food needs, markets still play an important 

role - especially in areas where home production 

has been severely reduced due to the drought. 

Significant decreases in food availability or 

increases in prices in local markets therefore pose 

a serious threat to household food access. In 

times of need, rice bought in markets and local 

shops is the fall-back staple food for households.

Kau kau (sweet potato) is the main staple crop in 

the highlands. Sago dominates in lowland areas in 

the western half of the country (Gulf, Western, 

Sandaun, and parts of East Sepik), while a mixture 

of banana, taro and yam dominate in the eastern 

half - including islands (see map 8). The most food 

insecure areas rely primarily on kau kau and sago. 

Map 8 - Primary staple crop, by LLG. 

Map 9 - LLGs where households report that their main 
staple crop is either not available at all or very scarce, in 
the local market. 

Households in almost all LLGs reported that their 

main staple was either not available at all in their 

nearest local markets, or was much scarcer than 

normal. 
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Prices for all staples have increased dramatically, 

relative to six months before the drought. Kaukau 

has seen the sharpest increase, having almost 

tripled in price. All other staples have 

approximately doubled. 

The price increases reported in the household 

phone survey have been corroborated by price 

data from the National Statistical Office.

Today: Kina 6.2

Price of 1 kg of rice 6 
months before the 
drought: Kina 5.1

22 % increase 

Local staple
Average price 
increase 

Increase 
factor

Kaukau 
(sweet 
potato)

257% Almost triple

Cassava 214% More than 
double

Yam 207% More than 
double

Taro 205% More than 
double

Banana 178% Almost 
double

Sago 162% Almost 
double

Rice (which is almost all imported) plays a critical 

role in food security in PNG. In normal years, rice 

is a key staple mostly for urban households, but 

rural households depend on it in bad years, 

when home-grown crops have failed. While rice 

prices have increased less than those of locally 

produced staples, they have still risen sharply 

since before the drought.

Garden crops 

Cash crops 

Fishing / hunting 

Casual labour 

Mining 

Livestock

Other 

Main livelihood 

13%

2%

2%

26%

5%

6%

46%

While all livelihoods have been significantly 

affected by the drought, garden crops and cash 

crops have been hit the hardest: 59 and 52 

percent of households whose main source of 

income are garden crops and cash crops, 

respectively, reported that income from these 

activities  had been highly impacted by the 

drought, i.e. had reduced by over 30 percent 

(see Figure 6 on the next page).

LIVELIHOOD IMPACTS

The dominant livelihood is cultivation of 
garden crops (46 percent of respondents), 
followed by cash crops (13 percent).

Share of respondents 

Table 2 - Average price increase of local staples

Figure 5 - Most commonly reported livelihoods

Figure 4 - Average increase in the price of rice on 
local markets
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Food security and survival, 

particularly in remote areas, is based 

on phased garden production. 

Subsistence-farming households 

maintain a number of gardens and -

at any given time - will have one or 

two gardens in preparation, in fallow, 

at the growing stage, or being 

harvested. 

This delicate system of food 

production has been significantly 

disturbed throughout the country by 

the drought and frost. It will take at 

least 6 to 12 months to re-establish 

garden production, depending on the 

severity of climate impacts, the type 

of crop, and the altitude in each area.

Map 10 - LLGs where households report that most or all gardens are still not producing any crops.

Share of respondents reporting income from 
this livelihood has reduced by over 30% due 
to El Nino

Garden crops 

Cash crops 

Fishing / 
hunting 

Casual labour 

Mining 

Livestock

Other 

Livelihood 

52%

40%

46%

14%

28%

27%

59%

Figure 6 - Drought impact on income earnings, by type of 
livelihood. 
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HEALTH IMPACTS 

Almost half of all interviewed households reported 
that one or more of their children was currently 
sick. Of these households, close to two thirds (60 
percent)  had a child suffering from diarrhoea, 
dysentery, vomiting or stomach problems. Skin 
problems, dengue, malaria, or coughing are also a 
big concern, with close to 20 percent of 
households reporting one of their children 
suffered from one of these.

Percentage of households 
with a sick child.

Of the households with a sick child, percentage 
which have a child suffering from: 

Diarrhoea, dysentery, vomiting or 
stomach problems

Coughing/TB/Respiratory 
problems 

Malaria 

Skin problems

Fainting and dizziness 

60%

25%

24%

19%

7%

ACCESS TO WATER 

While it is difficult to attribute the high prevalence 
of child sickness directly to the current drought, it 
is clear that water stress - both lack of drinking 
water and contamination of water sources - has 
made the situation significantly worse. 

Drying up of water sources also had a direct 

negative impacts on livelihoods - particularly for 

households and companies engaged in sago 

production, which requires a lot of fresh water 

during processing. In Western province, where 

sago is the main staple, processing came to a halt 

at  the height of the drought, in November and 

December.

Map 11 shows the LLGs where households 

reported extreme or severe shortages of water. 

Map 11 - LLGs where extreme or severe shortage of drinking water were reported. 

Figure 7 - Prevalence of child illnesses 

“Water is a major problem because 
we are now drinking from moist creek 
causing diarrhea to so many 
children.”

Male respondent from Middle-Fly, Nomad Rural 

LLG. 
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Less than half (43 percent) of households 
reported that they had received some form as 
assistance in the past 3 months, in response to the 
drought. Of those who had received assistance, 
the vast majority of respondents (81 percent) said 
it had been provided by the government. The 
remaining assistance was provided by private 
companies, hospitals, aid organisations, family 
members and employers.

It is important to note, however, that these 
figures do not show the quantity or nature of the 
assistance received: they merely indicate whether 
or not any assistance was received - regardless of 
how much or how little, or of whether it was food, 
water, medicine, seeds, or anything else. Thus, a 
household having received a one-off donation of  
1 kg of rice (for example) would be counted as 
having received assistance - even though this 
donation would have had almost no effect on that 
household’s food security situation. 

These results are therefore more of an 
indication of which areas have been prioritized 
for assistance so far, rather than an indication 
of whether needs have been met. 

Considering the levels of food insecurity found 
in this survey, there is clearly a need for 
assistance on a much larger scale. At the same 
time, it is critical to target this assistance in a 
more systematic and data-informed way, to 
reach those who are most in need.

Map 12 - LLGs in which households reported that some type of assistance had been provided in their 
community the past 3 months. 

Received assistance 
from another source

“Food supplied was not enough 
for us, we still face hunger. We 
need more food assistance.”

Male respondent from Western Highlands, 

Tambul-Nebilyer LLG

Received 
government assistance 

No reported assistance
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Mobile questionnaire

ANNEX 1
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Three community-level criteria were used to 
classify each LLG into one of four food security 
impact phases (low, moderate, high and severe), 
as shown on page 8.

Criteria 1: The food supply situation, as reported 
by the majority of respondents in each LLG. For 
example, If the majority of respondents in a given 
LLG said the food supply in their community was 
sufficient, that LLG was classified as phase 1. If 
the majority said there were some shortages, the 
LLG was classified as phase 2 or 3, and if the 
majority said there were extreme shortages, it 
was classified as phase 3 or 4. .  

Criteria 2: The number of households suffering 
from hunger and consuming famine foods in each 
LLG. If the majority of respondents reported that 

they were not suffering from hunger and were not 
consuming famine foods, the phase classification 
obtained through criteria 1 (above) was 
downgraded by one phase. Conversely, if the 
majority of respondents reported suffering from 
hunger and consuming famine foods, that LLG’s 
phase classification was increased by one phase. 

Criteria 3: The number of deaths in the community 

reported by respondents. If the average number of 

deaths reported by respondents in a category 3 LLG 

was 5 people or more, then that LLG was increased 

to phase 4. Conversely, if the average number of 

deaths  reported in a phase 4 LLG was lower than 5, 

that LLG was downgraded to phase 3. Number of 

deaths did not affect the classification of phase 1 

and 2 LLGs. 

World Food Programme / National Disaster Centre

Conditional food security phase classification 

ANNEX 2

Figure 8 - “Decision-tree” used to create the conditional phase classification.
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Number of households sampled, by LLG 

ANNEX 3
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Number of households sampled by LLG 

ANNEX 3


