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Background of Project Area
Mongar district is located in eastern Bhutan. It consists of one
dungkhag, 17 gewogs and 638 villages. The 17 gewogs are Balam,
Chali, Chaskhar, Drametse, Drepong, Gongdue, Jurmey,
Kengkhar, Mongar, Narang, Ngatshang, Saling, Sherimuhung,
Silambi, Thangrong, Tsakaling and Tsamang.

Etymology
The historical etymologies of some of the gewogs in Mongar
Dzongkhag are discussed in this section.
Drametse (ད"་$ད་%་) roughly translates as ‘a place or peak
without enemies’. It is a place blessed by the granddaughter of
Pema Lingpa, Ani Chhoeten Zangmo, who founded Drametse
Lhakhang, and is known for the dance of the drums (Drametse
Nga Chham).
Drepung (འ"་"ངས་) means a place with a group of evil spirits,
according to the locals. Locals used to see a small fire every night
at a particular spot. At that spot, a Tibetan Drubthob is said to
have subdued the spirits and pacified the area after building
Woop lhakhang. Woop in the local dialect, Tshangla, means a
small burning fire. A cypress tree was planted near the lhakhang.
After pacifying the area, it came to be known as Drepung (འ"་

!ངས་), meaning the place abandoned by evil spirits. Therefore,

the place is believed to be holy and peaceful without any negative
spiritual force.
Drepung village is at least 200 years old, which can be deduced
from the establishment date of Woop lhakhang. The lhakhang is
believed to be 200 years old because a cypress tree planted during
the time of the construction of the lhakhang is about 200 years
old.
1

Fruits of Happiness: How Horticulture Enhance GNH in Mongar

Being associated with evil spirits, villagers dreaded that other
people might not set foot in their village and were perturbed by
the discrimination their children might face for belonging to the
place of evil spirits. Thus, people tried to change the name as Drepung, attaching the meaning of dre (!་), a bowl used to measure
rice and other essential crops, believing that nine essential crops
are grown in the area. However, it is contradictory to note that
not all nine essential crops can be grown in the area.
Another version of the origin of the name Drepung is associated
with a Tibetan lama. The lama is believed to have given religious
teachings to the local people and conducted many drupchens.
Since the lama came from Drepung monastery in Tibet the village
was named Drepung.
In the distant past, Balam used to be a trade route connecting
Drametse and Trashigang where people would trade their cows1.
It still functions as a trade route. Thus, Balam is named after this
trade route. Ba means cow and lam means route. The locals also
believe that the name Balam is derived from a woman who came
from Chaskar Balam to the village as a bride and was named after
her village. It would take two days along the trade route from
Balam to reach Trashigang with a night halt at Rolung. There is
another route along which people would halt a night at
Chanadang, Kunubsa (a hole that a dog could pass through and
reach Drangmi Chhu), Chosingthang and then reach Trashigang.
It was customary to halt a night and a day at Chanadang, above
Balam, until where men would bring their wives along, before
proceeding to Samdrup Jongkhar. At Chanadang, they would
celebrate, dance, and slaughter a pig and carry the meat on their
journey. The men would drop their wives back to the village and
leave for trading to Samdrup Jongkhar.
In the past, Balam was also one gewog where nine essential crops
were grown. The village no longer grows all the crops. The village
used to barter only chillies for salt and yarn from Assam. The
Respondent, Mr. Sangay Tenzin, Beneficiary of JICA HRDP

1
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journey to Samdrup Jongkhar took a week while the return
journey took more than a week.
Sherimuhung derives its name from a combination of two
different meanings. Sheri is the name of the river that runs below
the village and mu literally means water source in the local
dialect. Hung refers to one of the letters of the six-syllabled
Buddhist mantra. At a place called Langpaser in Sherimuhung,
there is believed to be 100 hung letters inscribed on a rock.
Chaskhar means the place where iron is available. Chas (!གས་)
literally means iron. In the past, people used to extract iron from
Koshogpazor village in Yetong Chiwog and made knife and other
household utensils, which they no longer do2.
Ngatshang means the village that was founded before another
village. Nga (!་) means before or early. The other village is
Mongar. Korela is the boundary that separates these two gewogs.
At Korela, there is a ney where a statue of Guru Rinpoche faces
Ngatshang. Mongar is also known as Phyitshang. It was named so
because it was founded after Ngatshang, and also because the
statue of Guru Rinpoche does not face Mongar. Phyi (!་) means
outside. There is another origin of the name Mongar. Mong in
the local dialect Tshangla means confused or muddled. A long
time ago, a person had difficulty in naming the present-day
Mongar. Since he faced much difficulty naming the place, he
finally named it as Mongar, the place of a confused mind3.
There are many important neys such as Singye Dzong, Ombi and
Aja Ney in Bhutan. The end point of such important neys is
supposed to be in Jugmey. Beyond Jugmey, there is supposed to
be no neys. Therefore, the place was named as Jugmey (མ"ག་%ད་).
Interview with Tshewang Dorji, Mangmi of Chaskhar Gewog
Interview with Tshering Dorji, 79, former District judge of Lhuntse
Dzongkhag from Yadhi
2
3
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In Jugmey, one such important ney is Tsheringma Ney. In 1998,
the name was changed to Jurmey. When the government asked
the local leader, gup, to recount the origin of the name, he said it
meant a place without any change (འ"ར་་%ད་)4.

Tsamang is the corrupt form of the word Shamang. A long time
ago, an accomplished lama saw an imprint of chopped meat (sha)
on a holy stone (ney do)5.
One of the descendants of Ratna Lingpa settled in Yonphula,
Trashigang. The local chhoeje had a son named Tenzin Dendup
who was a revered lama. In 1620, the year of iron monkey, Tenzin
Dendup went to visit a monastery. In that monastery, the hat of
Tenzin Dendup got stuck in the brambles, and he is known to
have said that it is an auspicious place for him to establish his seat
there. At the same time, he heard a tiger roaring from behind
him. Thus, he named the land as the land of wild animals and his
monastic seat Tsakaling. Now a monastic centre is established in
this very place and is known as Samtenchholing. The name of the
village took after the ancient name of this monastery6.
Ura Dung Nagpo owned a large tsamdro (grazing land) a long
time ago. Since the tsamdro was large he named it Saling (sa
means land and ling means large). There was no settlement then
in Saling. Only when the tsamdro was handed over to the
government did people begin to settle in Saling. The village was
named after his tsamdro7.
Kengkhar was a residence of the eldest brother of the three
brothers who are believed to be relatives of Pala and Pila.
Kengkhar Dung is one of the three Dungs: Kurtoe Dung of
Lhuntse, Khar Dung of Pema Gatshel and Kengkhar Dung of
Mongar. Kengkhar derived its name from Chenkhar (Chen –
Dorji Wangchuk, Gyadrung (clerk) of Jurmey
Interview with Mangmi of Tsamang
6
Based on old manuscript given by Tsakaling Mangmi
7
Interview with Choni Dorji, Gup of Saling
4
5
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eldest brother in Choekey, Khar – place/residence).8 Kengkhar is
the corrupt form of the word Chenkhar.

Culture
Most people in Mongar practise Buddhism, which is attested by
the existence of numerous lhakhangs, chortens and conduct of
festivals. There are 170 lhakhangs in Mongar as of 2015: 13
owned by the government, 66 by the communities and 91 by
private individuals 9 . The number of chortens is 2121. The
chortens are of various types such as jangchub, khangzug, mani
drangrim, kadam and others. In addition, the number of chortens
that are either in ruins or vandalised stands at 485. Many kinds of
festivals are held throughout the year, the most important ones
being Trel Da Tshechu in Mongar, Kangsol Chhenmo in
Drametse, Sa Nyen Tshechu in Sherimuhung and Khandro Kong
Shag in Tsakaling. One of the most spiritual places is Aja Ney,
which is attributed to Guru Rinpoche. Circumambulating
chortens, chanting mantra, reciting prayers and offering nyendar
in lhakhangs are common sights.
Although most practise Buddhism, even among the Tshanglaspeaking community, there are some who practise Christianity.
For instance, in Narang, there are five households in
Mesphoktang village who have been practising Christianity for
more than 10 years. One male member of a household once went
to Nepal and converted to Christianity and on his return
influenced others to convert to Christianity10.
Out of 20 different dialects in Bhutan, people in Mongar speak
four dialects, namely Tshangla, which most people speak,
Khengkha, Chalikha and Cho-cha Nga-chakha. These dialects are
their first language. The affinity between people and development

Interview with ex-chimi of Kengkhar.
Mongar Dzongkhag Administration 2016. Available at
http://www.mongar.gov.bt/
10
Interview with Sherab Tshomo from Pangkhang village, Narang
8
9
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of local character are the results of communicating in their first
language.

Agriculture
Agricultural land in Bhutan generally consists of three types:
wetland, dry land and orchard. In Mongar, there are 431.7, 5304.4
and 3.2 hectares of wetland, dry land and orchard respectively11.
In terms of share of total wetland in Bhutan, it occupies only
1.35%, 7.77% for that of dry land and 0.03% for orchard. Samtse
has the highest share of wetland at 17.81% followed by Punakha
at 15.9%. The share of dry land and orchard is also highest in
Samtse at 11.94% and 28.53% respectively.
The main sources of cash income for farmers in Mongar
Dzongkhag are maize, potato, chilli, dairy and poultry products.
Farmers largely sell their products in Mongar town, the only town
in Mongar, and in some other towns in nearby dzongkhags to a
limited extent. However, many farmers are not able to buy
vehicles to transport their products to other towns in Bhutan.
This transportation hindrance lowers the cost of selling price as
farmers worry their fruits and vegetables would rot. And there is
also the perennial threat from wild animals, such as wild boar and
monkey. Electric fencing has slightly eased the burden but all
farmers do not have the luxury of electric fencing. The farmers
supplement their income by working as day labourers for the
construction of roads in other places. The labour statistics show
that 74.41% of employed persons in Mongar Dzongkhag are
engaged in agricultural farming which is higher than the national
figure (58%), followed by 13.56% in private business and 4.19% in
the civil service.12
In terms of cereal production, Mongar produces more maize
followed by paddy, wheat/barley and buckwheat/millet. The total
production of maize has increased from 10,420 metric tonnes in
Statistical Yearbook of Bhutan 2016, National Statistics Bureau, Thimphu,
p.92
12
Labour Force Survey Report 2015, Ministry of Labour and Human Resources
11
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2012 to 14,767 metric tonnes in 2013 in Mongar13. The share of
maize production to the total overall production in Bhutan is
19.5% in 2013. The production of paddy in 2013 was 1,431 metric
tonnes, which has a share of only 1.9% of the total paddy
production in Bhutan. Paddy production could be increased if
irrigation channels are built in all the villages. Due to a shortage
of water supply in two chiwogs in Narang Gewog, Gomchu and
Narang Chiwogs, these chiwogs do not cultivate paddy. The
production of wheat/barley and buckwheat/millet is 718 and 118
metric tonnes respectively, in 2013.
It is evident from the size of potato production that farmers earn
a major portion of cash income from the sale of potato: the
production of potatoes has increased by 47% in 2013 to 5,170
metric tonnes14. The yield is 2,387 kg/acre. In the past, in the
1960s, when the market and cash transaction was not well
developed, people living near Mongar town used to trade potato
for salt in the border town of Samdrup Jongkhar, such as
Darranga and Gudama, in Assam15. They bought potatoes from
Khengkar and it took five days to reach Samdrup Jongkhar on
foot. Once they reached the Assam border, they bartered potatoes
for salt.
The production of chilli has increased substantially by 76% in
2013 to 829 metric tonnes, and Mongar is the second largest
producer of chilli next to Paro (1,963 metric tonnes). However,
some villages, such as Yakpogang under Mongar Gewog, do not
grow chilli as the heat of the sun damages the growth of chillies.
Milk, butter and cheese production has improved significantly
compared to the 1970s when the people in Mongar had to even
travel to India to buy cows. In the 1970s, people in Yakpogang
Bhutan RNR Statistics 2015, Ministry of Agriculture and Forest, Thimphu,
p.28
14
Bhutan RNR Statistics 2015, Ministry of Agriculture and Forest, Thimphu,
p.30
15
Interview with Ap Sangay, age 74, who lives one kilometer before reaching
Mongar town.
13
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travelled to Gudama, the Indian town bordering Samdrup
Jongkhar, to buy young cows16. They paid Nu 25 per cow then. In
2015, 3,795 metric tonnes of milk and 177 metric tonnes of butter
were produced. Mongar is the second largest producer of milk
and butter.
Apple and mandarin production is low in Mongar: 21 metric
tonnes of apple and 1,505 metric tonnes of mandarin were
produced in 2013. In recent years, the farmers in Mongar have
planted hazel nut in all the gewogs, except Gongdue and Silambi,
on areas ranging between 13.3 to 184.6 acres with a total of
388,782 trees as of 2014, the highest number of trees (95,055)
being planted in Mongar Gewog17. Many of the trees have not
borne fruits yet.

Trade and Industry
Trade and establishment of industries are important for
developing the economy. Figure 1 below shows the industrial
establishments by major economic activity in Bhutan and
Mongar Dzongkhag.

Interview with Ap Karma, age 56, who lives in Yakpogang. He went to buy
cow in Gudama when he was 14 years old.
17
Mongar Dzongkhag Administration 2016. Available at
http://www.mongar.gov.bt/
16
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Number of Establishments

Figure 1: Establishments by Major Economic Activity in Mongar
Dzongkhag and Bhutan, 201618
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Figure 1 above shows that Mongar has 19 manufacturing
establishments, 139 wholesale and retail trade outlets and 61
hotels and restaurants. Mongar is also becoming one of the
tourist destinations with many unexplored cultural attractions
and aesthetic natural beauty. According to Tourism Council of
Bhutan, Mongar is known for butterfly tours, Menchu in
Peckturong, located near Mongar town, as well as bird watching
in Norbugang and trek to Aja Ney.
It has only three mineral-based large and medium industries
(National Statistics Bureau 2016, p. 143) but surprisingly it does
not have any agro-based industries despite having favourable
climatic conditions and road connectivity. This could be either
due to lack of income, land or transportation as observed during
the field visit. Mongar has 432 privately-owned establishments by
Establishment Survey Report 2016, Labour Market Information & Research
Division, MoLHR, Bhutan
18
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Trade Region and type of ownership with majority owned by
females19.
Mongar ranks fourth in comparison to other dzongkhags in
services industries, contributing about 5% to the number of
industries in 201520. In general, the majority of Bhutanese and
foreign workers are represented by males. For instance, 190 males
are employed as regular employees in the major economic activity
in comparison to 93 females, and 29 male foreigners against zero
female 21 . Moreover, Table 3 below shows that Mongar is
dominated by cottage industry.
Table 1: Number of industrial firms by scale of industry, 201522
Dzongkhag
Mongar
Bhutan

Small
142
5,785

Cottage
666
16,819

Large
2
203

Medium
7
327

Health
The health sector in Mongar Dzongkhag has improved over the
years. The table below shows the number of health facilities in
Mongar Dzongkhag from 2011-2015.
Table 2: Number of health facilities in Mongar23
Year

Hospital

BHU1

BHU

Subpost

Ind.
Unit

2015
2014
2013
2012
2011

1
1
1
1
1

1
1
1
1
1

22
22
20
23
23

5
5
6
0
0

4
4
4
4
4

ORC
with
Shed
53
53
46
49
46

ORC
without
shed
0
0
3
5
3

Establishment Survey Report 2016, Labour Market Information & Research
Division, MoLHR, Bhutan, p.26
20
Ibid. p.143
21
Ibid. p.153
22
Source: Statistical Yearbook of Bhutan 2016, National Statistics Bureau
23
Source: Statistical Year Book, 2012-2016, National Statistics Bureau
19
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Compared to other dzongkhags in the eastern part of Bhutan,
Mongar Dzongkhag has a higher number of health facilities. The
only regional referral hospital in eastern Bhutan is in Mongar.
An assessment of health indicators is important for
understanding the health status of the country. Core health
indicators of Bhutan are total fertility rate, population growth
rate, infant mortality rate, maternal mortality rate and life
expectancy.
The total fertility rate (TFR) per woman of Mongar Dzongkhag in
2005 is 3, which is fair as compared to many other places in
Bhutan. There are no recent data on this indicator.
The population of Mongar Dzongkhag is 44,259 as of 2015, with
21,991 males and 22,268 females24. The smallest gewog is Balam
and the largest, Mongar Gewog in terms of population. The
population growth rate is projected at 1.5% for Mongar, and at
1.3% for the country as a whole.
The infant mortality rate (per 1000 live births) of Mongar
Dzongkhag in 2005 was 50.5, 20.4, 70.9 for Infant Mortality less
than 1 year (IMR<1 year), Child Mortality Rate (CMR) and
Under 5 Mortality Rate (U5MR) respectively. The infant
mortality rate per 1000 live births decreased to 19.7 in 2015.
The maternal mortality rate in Mongar has decreased from
206.1% in 2014 to 113.2% in 2015 (NSB, 2016).
According to Annual Health Bulletin 2015, 97.1% of the people in
Mongar have a latrine and 97.3% have water supply. This also
shows that people are aware of the importance of health and
sanitation. People are also aware of waste management as it was
found that most people have a pit where they burn waste while
others make compost out of waste.

24

Mongar Dzongkhag at a Glance 2016, National Statistics Bureau, Thimphu
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People in eastern Bhutan follow the culture of drinking and
offering alcohol. Some drink alcohol every day and throughout
their life, increasing the likelihood of contracting diseases and
resulting in death.

Education
Mongar Dzongkhag has 56 public schools and only one private
higher secondary school (Sherub Reldri), which was opened in
2009 with boarding facilities.
According to the Annual Education Statistics Report 2015,
Bhutan has 73% of schools with a class size ratio of fewer than 30
students per class whereas in Mongar 71% of schools have that
same ratio. One twenty-nine schools in Bhutan had more than 24
students per teacher in 2015. After Samtse Dzongkhag, Mongar
Dzongkhag has the highest student-teacher ratio with 14 schools
having more than 24 students per teacher (Ministry of Education
2015, p. 43). This hinders the quality of education since it reduces
the time, attention and support a teacher can give to his or her
students. However, there is a slight improvement in the studentteacher ratio in Mongar compared to 2014 when 16 schools had
more than 24 students per teacher (Ministry of Education 2014, p.
24).
Out of 57 schools in Mongar, 17 schools (Ministry of Education
2015, p. 61) do not have access to motor road. Although this does
not necessarily harm the quality of education, it certainly affects
the movement of teachers and students and, more importantly,
restricts the movement of goods and materials, as everything
needs to be transported by people or porters. Ultimately, it also
slows the growth of school in terms of infrastructure development
and in the long run accelerates the cost. To address this issue, the
Ministry of Education has introduced extended classrooms (ECR)
to take education to those with no access to motor road or
scattered and remote villages. There are 11 ECR in Mongar.
Mongar Dzongkhag was allocated an annual budget of Nu 277.2
(6%) million for the fiscal year 2013-2014 from the total budget of
12
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Nu 4,745.8 million allocated to education sector of Bhutan but Nu
6.8 million was unspent.
Table 3 below shows the percentage of girls enrolled per location
in school in Mongar Dzongkhag. It shows that the enrollment of
girls in the urban area is 53% whereas, in remote locations,
enrollment of girls (48%) is lower than that of boys. However, it
does not take into account the gender difference in the overall
population. To increase girls’ enrollment at par with that of boys’,
the government will have to focus on remote areas.
To cater basic literacy and functional skills for adults who could
not attend schools, Non-Formal Education (NFE) centres have
been introduced. Mongar has 92 NFE centres with 326 females
and 89 males enrolled in the basic literacy course and 194 females
and 31 males in the post-literacy course (Ministry of Education
2015, p. 27). The higher number of females enrolled in the NFE
programme reflects low enrollment of girls in schools in the past.
The situation has now improved as there is no big difference in
enrollment gender-wise. Interestingly, the findings from 2015
GNH survey show that LG officials, followed by civil servants,
farmers, gomchens and homemakers have attended the NFE.
Table 3: Girls’ enrolment per location in school25
Urban
Semi-urban
Semi-remote
Remote
Very remote
Difficult

2007
47
48
49
48
43
0

2008
46
49
49
49
44

2009
48
47
48
50
45

2010
49
48
49
50
49

2011
50
0
48
50
49
49

Source: Annual Education Statistics, Various years, PPD, Ministry of
Education, Royal Government of Bhutan
25

13

2012
53
0
49
48
48
48
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Transport and Communication
Transport
An efficient road system is of utmost importance to a
mountainous country like Bhutan as it plays a crucial role in
developmental activities, trade, and business. Hence, the
development of transportation facilities has been given priority
since the inception of the construction projects. Almost all the
gewogs in Mongar have road connectivity. The length of road in
Mongar as of June 2015 is shown below (Department of Roads,
Ministry of Works & Human Settlement).
1.
2.
3.
4.
5.
6.
7.
8.
9.

Primary National Highway: 211.4 Km
Secondary National Highway: 20 Km
Dzongkhag Road: 107.7 Km
Urban Road: 12 Km
Farm Road: 708.7 Km
Forest Road: 44.8 Km
Power tiller Track: 2 Km
Access Road: 18.2 KM
Total: 1124.9 Km or 10.1 % of the total length of the
country

The length of the road in Mongar Dzongkhag is the highest
(1124.9 Km) compared to other dzongkhags. The total number of
registered vehicles, including two-wheelers and power tillers, was
479 in 2015 (Ministry of Information & Communications, 2016).
It is one of the biggest dzongkhags with road connectivity in
almost all the villages.
Although people acknowledge that road is beneficial for trading
and carrying out small businesses, there are some who are not
happy that the roads are far from their home. They have to carry
their produce on their backs till the road point. For instance, one
of the respondents, a 45 years old woman, said that although
vegetables grow plenty in her garden, she finds it hard to sell
them because she has to walk for about half an hour to reach the
14
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road point. So, she sells them at a very low price; for example, Nu.
2 for a bunch of spinach to those who come to her house26. The
roads were mostly rough and in need of maintenance. In the early
1960s, when road construction first began in Mongar, the
roadside workers were paid a daily wage of Nu 427.
The highest number of pedestrian bridges constructed as of June
2016 was in Mongar. Today, there are 33 pedestrian bridges in the
dzongkhag (Rural Infrastructure Services Division, Department
of Engineering Services, MoWHS as cited in National Statistics
Bureau, 2016)
The regional office of Road Safety and Transport Authority was
set up in Mongar in 2014. After that, the total numbers of driving
licences issued in Mongar region in 2014 and 2015 were 134 and
681 respectively, which show a remarkable increase in the number of drivers in the region within a short span of time (Road
Safety and Transport Authority, MoIC, as cited in National
Statistics Bureau, 2016).

Communication
The number of fixed-line telephone connection in Mongar as of
2015 is 671. However, it is a decrease from 705 in 2014. The
decrease in the number of fixed line telephone connectivity is
likely due to the rising number of mobile phone users.
All the gewogs in Mongar are accessible to mobile network
connectivity. The majority of the gewogs have both TashiCell and
BMobile services. However, Mongar has only one television
network station operated by Bhutan Broadcasting Services and
three cable television operators (Ministry of Information &
Communications, 2016). In comparison, Trashigang has more
cable operators (five) and television network stations (three).

Personal communication with Yeshey Dema, aged 45, November 19, 2016.
Interview with Ap Sangay, age 74, who lives one kilometer before reaching
Mongar town. He worked in the road construction.
26
27
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Mongar Dzongkhag has come a long way since the introduction
of mobile phone and television facilities. Today, in many of the
villages, people use social media like WeChat and Facebook to
communicate with each other. Some of the villagers communicate
in their own dialects on WeChat and this, in a way, has helped
them preserve their tradition.
Although many places have access to strong 3G connection, there
are some places in Mongar where there is comparatively poorer
or no connection at all. B-Mobile provides leased line,
EDGE/GPRS to all gewogs but provides 3G services only to some
selected places. TashiCell provides leased line to only selected
gewogs but provides EDGE/GPRS to all the gewogs in Mongar28.
In some places, there is a considerable instability and frequent
disruption in the mobile network.

Annual Info-Comm and Transport Statistical Bulletin, Ministry of
Information & Communications, 2016
28
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Background of the Project
The Horticulture Research and Development Project (HRDPJICA) is a technical cooperation project signed between the Royal
Government of Bhutan and the Government of Japan on March
16, 2010. It started after the termination of Agriculture Research
and Extension Support Project (AREP-JICA 2004-2009). Under
AREP, a lot was achieved in terms of adapting new horticulture
technologies. HRDP was started to upscale and disseminate the
success of the former in the eastern dzongkhags.
The overall goal of HRDP was to make horticulture more popular
as a source of income in the target areas. The implementation of
the project activities commenced with the placement of Project’s
Chief Advisor, Mr. Yuchi Tomiyasu, and other JICA experts. Mr.
Yuichi Tomiyasu is a Japanese expert who, by then, had
completed 12 years developing horticulture in Nepal. The project
was implemented by Renewable Natural Resource Research and
Development Centre (RNR RDC) Wengkhar, under the
Department of Agriculture, the Ministry of Agriculture and
Forests (MoAF). It covers six eastern dzongkhags: Lhuntse,
Mongar, Pemagatshel, Samdrup Jongkhar, Tashiyangtse, and
Trashigang.
The main focuses of the project were to improve the cultivation
practices, quality of produce with the usage of technology options
to improve farming practices, diversify horticulture crops, and
enhance technical capacity of researchers, extension workers and
farmers. The implementation approach was based on technical
transfer approach through the practice of learning-throughworking together on a mutual understanding and trust. This
approach helped in defining clear roles and responsibilities
amongst the counterparts.
Integration of fruits and vegetables were developed and promoted
for small-scale farming through appropriate extension models. A
systematic training of farmers and application of skills through
the establishment of orchards and cultivation of vegetables have
17
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been put in place in RNR RDC. A set of specific criteria has been
developed for the purpose of selecting farmers and establishing
orchards (refer appendix for details on criteria).
More than 40 different varieties of fruits and vegetables were
introduced and grown in 700 fruit orchards in the east under the
HRDP-JICA project (refer Appendix, Table 23). Many farmers in
the east are now trained in basic technical knowledge in
agriculture and horticulture farming.
Under the HRDP, fruit orchards were developed through three
different approaches which are briefly explained below:
1. Systematic training and orchard development
2. Focus-village development approach
3. Direct support programme
Systematic training and orchard development:
Unlike the conventional method of seed distribution, this
approach took a different direction of managing crops that would
enhance better crop management following post-training
activities. The farmers were engaged in the activities all round the
year. About 30-35 farmers were selected based on standard
criteria and trained on awareness creation, information sharing,
demonstration and hands-on practice (Figure 1). Different
seasons were chosen to conduct the training after the selection of
farmers in the month of August. In the early months of
September to December, farmers were made aware of which
crops to be promoted, advised on the layout, pit size, soil and
farmyard manure requirement and other necessary preparation.
In the subsequent months of January-February, the same group
of farmers attended ten days of training on plant propagation,
orchard establishment, tree training and pruning. Seedlings were
delivered and plantation started thereafter. In the month of June
and July, the third phase of training and fruit thinning
programme were attended by the same selected farmers and
finally in September, the last phase of training on harvesting
methods, postharvest, packing and marketing were given along
18
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with the awarding of certificates to farmers for successful
participation and completion of training.
Village Development (Focus Village) Approach
This approach adopted the concept of One Gewog Three
Products (OGTP) of the 10th five-year plan and One Village One
Product concept commonly followed in Japan. The approach
aimed at generating visible impact in a specific area in such a way
that, at the end of the project, five villages in a dzongkhag would
have at least developed the orchard. In the course of four to five
years, the plants will reach fruiting stage and provide sufficient
produce for marketing. The concept was initiated especially for
citrus and pear growing villages where a particular crop is
selected on the basis of its suitability in the defined vicinity. Once
a suitable village has been identified, the farmers were identified
based on criteria such as crop suitability, land topography,
farmers’ interests, market access, field location and so forth. The
consistent monitoring of the project by the focal person
throughout the programme was also made mandatory. There was
timely delivery of seeds to the farmers as well as training attended
by village representative farmers on crop management practices
and awareness prior to the plantation. The representative farmers
then spread their information to the fellow farmers in their
respective villages thereby promoting farmer-to-farmer knowledge sharing skills.
Direct Support Programme
Direct Support Programme was a simpler and shorter scheme
than the two aforementioned approaches for promoting the crops
identified under the project. The process involved the distribution
of free seedlings. However, the very approach demanded farmers
who had earlier attended awareness programmes to visit the
centre to request for plant sprouts. The conventional way of
distributing seedlings freely among farmers or villagers was not
entertained. The centre mainly supported farmers to establish
new orchards on top of their already existing ones in order to
19
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provide additional coverage and access to seedlings.
In the course of different programmes, horticulture fruits and
vegetable cultivation covered about a total of 2,166.5 acres (Table
4) resulting in a shortage of 2,833.5 acres out of the projected
acreage of 5,000 acres in five years. Despite the failure to meet the
project’s target, the result was considered quite an achievement
given the fact that the execution of the plans involved steep
topography, small average landholding per household, competetion from external crops, and labour shortage due to the migration of rural young people to urban areas.
Table 4: Total acreage covered under the HRDP project
Program
Systematic training and orchard development
Focused development approach
Direct support
Vegetable growers
Vegetable seed growers
Farmers trained by extension agents

20

Acreage( acres)
383.66
894.46
124.74
624.59
93.10
45.94
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Figure 1: Training cycle for systematic training and orchard
development approach29

Figure 2: Implementation process for focus-village development30

Project Progress Report for Terminal Evaluation (Jan 2010-Oct 2014), RNR
RDC Wengkhar, p.22
30
Project Progress Report for Terminal Evaluation (Jan 2010-Oct 2014), RNR
RDC Wengkhar p.22
29
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Farmers practised the cultivation of vegetables in their orchards.
While the fruit trees took time to come into commercial fruiting
(4-5 years), the sale of vegetables was encouraged. Vegetables can
be grown under the trees hence supplementing manures,
fertilisers and maintenance of orchards. In total, 88.4% of farmers
were adept at intercropping (RNR RDC Wengkhar, 2014).
JICA Bhutan office considers HRDP as one of the most successful
projects. At the closing ceremony, the then Chief Representative
of JICA Bhutan, Yumiko Asakuma, commented that it was one of
the most successful JICA projects so far. For the significant
contributions made under this project, His Majesty the King also
recognised the success of the project. His Majesty awarded
National Order of Merit (Gold) to Lhap Dorji, the Project
Manager, at RNR RDC Wengkhar, and Yuichi Tomiyasu, the
Japanese Expert and team leader for HRDP in 2014 (Bhutan
Observer, Feb 4, 2014).

Figure 3: His Majesty with the two recipients of National Order of Merit
(Gold) medals (Bhutan Observer, Feb 4, 2014)
22
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However, whether the project has contributed to the society from
the lens of Gross National Happiness (GNH) is a key question to
be asked since GNH is an overarching goal of the country, which
should guide all kinds of developmental activities. The study takes
a step further to evaluate the impact of the project on the
happiness of the beneficiaries, as measured by GNH index, in
relation to non-beneficiaries.

Objectives of the evaluation
The primary objective of the current study is to evaluate the
impact of HRDP-JICA project on the GNH index of the
beneficiary group. There are several other objectives too, which
are as follows:
•
•

To compare the project beneficiary group with farmers of
Mongar based on 2015 GNH survey data; and
To study the impact of HRDP-JICA project on farmers’
motivation

Significance of the study
Though no prior study on assessment of a project’s impact on
GNH has been conducted, this study is very significant for several
reasons. GNH being an overarching philosophy guiding all
developmental activities, such kinds of evaluation studies must be
undertaken to ensure that the projects are leading towards the
right direction. In addition, the following two points are also
noteworthy.

1. Farmers are the least GNH happy
In both 2010 and 2015 GNH surveys, farmers were found to be
the least happy among other occupational groups. In 2015, GNH
index for farmers was 0.710 compared to 0.795 for other
occupational groups all combined as one. It was statistically
significant, t(7021)=16.5, p<0.001. Except in community vitality
domain where the difference is not statistically significant,
23
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farmers are significantly worse off in all other domains and 17
indicators (see details on differences at indicator level in the
Appendix). Thus, it is a cause of serious concern for the country
and finding ways to improve the happiness and wellbeing of
farmers has become important. After all, Bhutan is largely an
agrarian country, and agriculture provides employment to the
majority of the population. To this end, initiatives like HRDP is a
very positive move towards improving the lives of our farmers,
and it is important to know whether it is helping farmers beyond
the project’s conventional objectives like raising income.

2. HRDP is a very different project
Until now, the government’s intervention in agriculture has
mostly been limited to the distribution of seeds, tools, manures,
etc. Under HRDP project, much emphasis has been placed on the
transfer of technical skills and knowledge (refer Appendix for the
list of training provided under HRDP). Farmers are trained
thoroughly in horticulture farming starting from pit digging to
post-harvest techniques. At the same time, farmers are also
encouraged to transfer their skills and knowledge to other
farmers (RNR RDC Wengkhar, 2014).
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Methodology
Evaluation design
This report follows a quasi-experimental31design. The project has
developed a set of criteria for the selection of gewogs, villages,
orchards, the collaborating farmers and the training participants.
Some of the most important criteria include proximity to road,
availability of land suitable for horticulture, irrigation water
sources, topography, and farmers’ interest in horticulture. (see
Appendix for full criteria).
A mixed approach was adopted to supplement the results of the
quantitative data analysis. This approach is very common in
impact evaluation studies.

Selection of Control group
For the selection of control group, a 7-item questionnaire was
developed (see Appendix for screening questionnaire). These
include:
1.
2.
3.
4.
5.
6.
7.

Availability of land suitable for horticulture
Main source of family’s livelihood
Educational status of the household
Landholdings
Livestock ownership
Housing condition
Family size

Each question is given a score of one and the total score comes to
seven. The questions are asked to the beneficiary household and
to their nearest neighbouring households. In cases where all or
majority of the households in a village are enrolled in the project,
the selection of comparable non-beneficiaries was carried out in
A quasi-experimental design by definition lacks random assignment (Gertler
et al, 2011)
31
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nearby villages that share similar socio-economic and geographic
conditions. For each beneficiary, approximately three nonbeneficiary households having the nearest score to the former
were selected. Since the two groups should be comparable before
the project intervention, respondents were asked to recall the
answers. The reference year is the year in which the beneficiary
farmer in that area joined the project.
The first criterion is specific to the project requirements. HRDPJICA project requires a minimum of approximately 0.31 acre of
land with assured irrigation source. Second criterion examines
whether the household is primarily dependent on agriculture,
business, or whether it has other sources of income for its
livelihood and sustenance. The third enquires about the
educational status of the household which is measured by asking
whether the household had a member who studied up to grade
eight. The fourth, fifth, and sixth variables are proxies for living
standard since income is difficult to be recalled. Housing
condition is measured by whether the house structure is
permanent or semi-permanent. Besides, land and livestock form a
significant portion of rural asset. In addition, household size is
also included. Various empirical studies show that household size
has a significant impact on both the material and non-material
aspects of family welfare.

Sampling
Among the six eastern dzongkhags covered by the HRDP project,
the current study was carried out in Mongar. This is primarily
because Mongar has the highest number of project beneficiaries
well spread across the entire geographical area.
The target sample was 70 beneficiaries and 210 non-beneficiaries.
But the survey team could successfully interview only 64
beneficiaries (yielding a response rate of 91.4%) and 196 nonbeneficiaries. Since it was off-season, many among those who
could not be contacted had left for other places.
26
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Data collection
The survey was conducted from November 1, 2016, to November
30, 2016. Data were collected using Computer-Assisted Personal
Interviewing (CAPI) with technical support from the World
Bank.
The survey was carried out in 14 gewogs of Mongar Dzongkhag.
Three out of 17 gewogs of Mongar - Silambi, Gungdue and Chali,
did not receive the project intervention. To carry out the survey,
two of the Centre’s researchers went as supervisors along with 11
enumerators. All 11 enumerators were university graduates who
participated in the GNH Survey of 2015. The enumerators were
extensively trained during the last survey. To get an insight into
the HRDP project before the field work, a two-day familiarisation
workshop was organised. The team visited the RNR RDC
Wengkhar, which served as the base of the HRDP project. The
details about the project were briefed by the Program Director,
Lhap Dorji.
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Sample Characteristics
Out of the 64 beneficiaries, 37 of them were enrolled under focusvillage approach, and 27 under systematic training and orchard
development approach. The households enrolled under the third
approach, i.e. direct support programme, are not included in the
sample because under this approach, interested farmers are only
provided with fruit saplings. No training is provided and it is
nothing unique to project HRDP. The beneficiaries are spread
across 14 out of 17 gewogs in Mongar. They have joined the
project in different years. According to the survey, three joined in
2015, five in 2014, seven in 2013, 23 in 2012, 22 in 2011, and four
in 2010.
For the purpose of this study, treatment or beneficiary groups
refer to households that not only received fruit trees but the trees
have also started bearing fruits. This is an important criterion
because it distinguishes the beneficiaries who have started reaping
the benefits of the project, i.e. the fruits, from the rest. It certainly
requires a few years for visible impacts to be seen. This includes
47 households (20 under systematic training approach; and 27
under focus-village approach) accounting for 73.4 percent32 of the
beneficiaries interviewed by the survey team. Since the project is
only five years old, many of the orchards have not yet started
fruiting. In cases where fruit trees have started bearing fruits, they
are also at an early stage. Hence, the optimal benefit of the project
is not realised yet.
The survey interviewed a total of 196 non-beneficiary households.
Although the beneficiary sample was reduced to 47, the entire
non-beneficiary sample was retained because all of them fell
within the area of common support (details on matching is
provided in the next chapter).
The target respondents in the beneficiary group are those who
The project’s target is that 50% of the trained farmers start to commercialize
horticulture produce by the end of the project
32
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attended the training provided under the HRDP project. But
some of them could not be contacted during the survey period. In
such cases, one of the family members who take an active part in
the orchard management was selected for the interview.
Two-third of the total respondents are females [Table 5]. The
proportion of female respondents was higher in the nonbeneficiary group (68.9%) as compared to the beneficiary group
(55.3%). The average age of the respondents was 39.7 years in the
non-beneficiary group and 42.1 in the beneficiary group. Most of
the respondents are married (81.9%). About 9 percent are
divorced, 4.12 percent widowed, and 4.53 percent unmarried. The
percentage of respondents who are married is slightly higher in
the beneficiary group. An overwhelming majority are farmers
(93%). Less than half of the respondents are literate (42.8%). The
literacy rate is higher among the respondents in the beneficiary
group (51.1%) compared to the non-beneficiaries (40.8%). The
average landholding is higher among the beneficiary households
(385.5 decimals) compared to the non-beneficiary households
(321.8 decimals).
Table 5: Sample characteristics

Sex (%)
Male
Female
Age
Marital status (%)
Never married
Married
Divorced
Separated
Widowed
Occupation (%)
Farmer
Trader/shopkeeper/businessman
School student/trainees
Civil servant
GYT/DYT member (LG officials)
Gomchen
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Nonbeneficiary

Beneficiary

Overall

31.1
68.9
39.7

44.7
55.3
42.1

33.7
66.3
40.1

5.1
81.1
8.67
0.51
4.59

2.13
85.1
10.6
0
2.13

4.53
81.9
9.05
0.41
4.12

93.9
1.02
1.53
1.53
0
1.02

89.4
2.13
0
2.13
2.13
2.13

93
1.23
1.23
1.65
0.41
1.23
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Nonbeneficiary
1.02
0

Private employee
Housewife/househusband
Literacy (%)
Illiterate
Literate
Dependency
Gender of the eldest hh member (%)
Male
Female
Landholding (in decimal)
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Beneficiary

Overall

0
2.13

0.82
0.41

59.2
40.8
0.62

48.9
51.1
0.53

57.2
42.8
0.60

59.7
40.3
321.8

73.9
26.1
385.5

62.5
37.6
334.1
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Matching
In absence of an experimental design, assignment to treatment is
non-random, and thus, units receiving treatment and those
excluded from treatment may differ not only in their treatment
status but also in other characteristics that affect both
participation and the outcome of interest. To avoid biases that
this may generate, matching methods find a non-treated unit that
is similar to a participating unit, allowing an estimate of the
intervention’s impact as the difference between a participant and
the matched comparison case (Heinrich, Maffioli, & Vázquez,
2010). Averaging across all participants, the method provides an
estimate of the mean programme impact for the participants.
Propensity Score Matching (PSM) is one of the most widely used
matching methods in observational studies. In fact, it is the most
common in cross-sectional evaluation studies. PSM can be used
to match participants with members of the control group who are
similar in the same selective ways as those who received
intervention.
The first step in PSM is to estimate the propensity scores. The
propensity score is defined as the probability that a unit in the
combined sample of treated and untreated units receives the
treatment, given a set of observed variables (Heinrich et al., 2010).
It can also be used to control other covariates such as
demographic variables that can potentially affect the outcome
variable of interest.
To achieve this, a participation model using probit regression has
been used. A key objective of this step is to include variables that
are likely to affect both the participation and the outcome of
interest so that, conditional on these measured variables, there are
no unmeasured factors affecting either participation or the
relevant non-participation outcome. However, this must be
interpreted with caution for the current study because the
outcome variable, GNH is a very broad concept and, therefore,
identifying sufficient and appropriate covariates that affect this
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outcome is a difficult task.
These covariates include household baseline characteristics which
were reconstructed using recall for the purpose of selection of
non-beneficiary households. This is inadequate though. Variables
such as income which should have been used during baseline
reconstruction are simply very difficult to recall. Therefore,
additional covariates which can affect the outcome but which are
not affected by the project intervention were added to the model.
These include households’ characteristics such as dependency
ratio, and gender of the oldest household member, and
respondents’ characteristics such as gender, age, marital status,
and their occupation. GNH survey findings reveal that GNH
index is significantly affected by these demographic variables.
Detail description of the covariates is shown in Table 6.
Table 6:Description of the variables
Variables

Treatment 33
Primary source of livelihood
HH education status
Landholding
Livestock ownership
Housing condition
Family size
Dependency ratio
Gender of the eldest
household member
Gender of the respondent

Description
1 if household is from treatment or beneficiary
group, 0 otherwise
1 if agriculture, 0 otherwise
1 if household had a member who studied up to
grade eight, 0 otherwise
1 if household has 2.4 acres34 or more, 0
otherwise
1 if household has at least 4 cattle or 15 chicken35
1 if permanent house, 0 otherwise
1 if four or more family members, 0 otherwise
Ratio of family members aged below 15 years
and above 64 years over members aged between
15-64 years36

1 if male, 0 otherwise
1 if male, 0 otherwise

Dependent variable for probit participation model
This is the average land holding in Mongar as per the GNH survey (CBS,
2016)
35
Cattle and poultry are the two most common livestock in Mongar. The
threshold is the average number of these livestocks (CBS, 2016)
36
This definition is adopted from BLSS 2012 (NSB, 2012)
33
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Variables
Age of the respondent
Marital status of the
respondent
Occupation of the
respondent

Description
Completed age of the respondent

1 if the respondent is married, 0 otherwise
1 if the respondent is farmer, 0 otherwise

The results of the participation model show that participation is
significantly affected by landholding and gender of the eldest
family member. The probability of joining the project is higher
for households having more land, and among households whose
eldest family member is a male (Table 7).
Table 7: Participation model
VARIABLES
Source of livelihood (1=agriculture)
Education (1=had a family member who studied up to
grade eight)
Landholding (1=2.4 acres of land or more)
Livestock ownership (1=owns at least 4 cattle or 15
chicken)
Housing condition (1=permanent house)
Family size (1=four or more family members)
Dependency ratio
Gender of the eldest hh member (1=male)
Gender of the respondent (1=male)
Age of the respondent
Marital status (1=married)
Occupation (1=farmer)
33

(1)
Treatm ent
0.591
(0.531)
-0.0127
(0.201)
0.518**
(0.218)
-0.150
(0.232)
-0.640
(0.437)
0.286
(0.225)
-0.242
(0.181)
0.387*
(0.219)
0.0808
(0.213)
0.00986
(0.00784)
0.115
(0.275)
-0.515
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(1)
Treatm ent
(0.407)
-1.409*
(0.743)

VARIABLES
Constant
Observations

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

243

The treated units are matched to similar untreated units based on
the proximity of their propensity scores. At this point, a matching
algorithm has to be chosen among the different alternatives
(nearest neighbour, radius, kernel, etc.).
Nearest neighbour matching (NN), which is one of the most
straightforward matching procedures and, in fact, the most
widely used method in the literature, is selected. In this, an
individual from the comparison group is chosen as a match for a
treated individual in terms of the closest propensity score
(Caliendo & Kopeinig, 2005; Setboonsarng & Parpiev, 2008). For
this study, each treated unit is matched with three untreated
units.
The next step in assessing the quality of matching is to perform
tests that check whether the propensity score adequately balances
characteristics between the treatment and comparison group
units. The objective of these tests is to verify that treatment is
independent of unit characteristics after conditioning on
observed characteristics (as estimated in the propensity score
model).
Before matching, independent samples t-test show a statistically
significant difference of means in landholding, the gender of the
eldest household member, and gender of the respondent between
the treatment and comparison units. Results of after-matching
balancing tests show that these differences in the covariate mean
between the two groups in the matched sample have been
eliminated (Table 8). The distribution of the propensity scores for
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the beneficiary and the non-beneficiary group also looked similar
which supports the quality of the match. All observations fall
within the area of common support and none is discarded.
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Before and After
matching
Before
Source of livelihood (1=agriculture)
After
Before
Education (1=had a family member who studied upto class six)
After
Before
Land holding (1=2.4 acres of land or more)
After
Before
Livestock ownership (1=owns at least 4 cattle or 15 chicken)
After
Before
Housing condition (1=permanent house)
After
Before
Family size (1=four or more family members)
After
Before
Dependency ratio
After
Before
Gender of the eldest hh member (1=male)
After
Before
Gender of the respondent (1=male)
After
Before
Age of the respondent
After
Before
Marital status (1=married)
After
Before
Occupation (1=farmer)
After
*** p<0.01, ** p<0.05, * p<0.1

Table 8: Balancing test: Differences in covariates before and after matching
Treated
0.95745
0.95652
0.44681
0.45652
0.76596
0.76087
0.7234
0.73913
0.91489
0.93478
0.7234
0.73913
0.5291
0.54061
0.7234
0.71739
0.44681
0.43478
42.085
41.696
0.85106
0.84783
0.89362
0.8913

Mean
Control
0.94388
0.97028
0.42347
0.42221
0.57653
0.74401
0.77551
0.71471
0.96429
0.93794
0.64286
0.70248
0.62684
0.52717
0.58163
0.70063
0.31122
0.42697
39.673
42.657
0.81122
0.87131
0.93878
0.92458

t-test
(p-value)
0.712
0.729
0.773
0.744
0.017**
0.853
0.451
0.795
0.145
0.951
0.298
0.699
0.291
0.907
0.074*
0.861
0.078*
0.941
0.27
0.727
0.526
0.749
0.278
0.586
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Estimating the impact of the project
The average treatment effect on the treated (ATT) is estimated as
the measurement of impact. ATT is estimated by taking the
differences between observed and the estimated outcome and
averaging over all the treated units. The observed outcome is the
potential outcome under treatment, and estimated outcome is the
potential outcome in absence of treatment. For each treated unit,
the comparison unit is the untreated unit with the most similar
characteristics (Heinrich et al., 2010).
The outcome variable of interest for the evaluation is the GNH
index. GNH index is constructed using nine domains which can
be broken down into 33 indicators and further into 129 variables.
It is computed using Alkire-Foster methodology, an aggregation
method used for the computation of Multi-dimensional Poverty
Index (see Appendix for a step-wise method of index computation).
However, GNH is a broad measure which takes into account
many domains and indicators. Thus, the impact of the project is
also examined based on the contributions of each of the nine
domains to the GNH Index, and the comparisons of the
headcount of people who enjoy sufficiency in each of the 33
indicators between the treatment and the comparison group.
Similar analyses were carried out in the previous GNH survey
reports.

The GNH Index
The GNH index of the treatment group is 0.803 and the control
group is 0.792 before matching (a difference of 0.012 points). It is
not statistically significant (Table 9). After matching, the
difference in the GNH Index between the two groups gets slightly
higher by 0.003 points but the difference continues to be
statistically insignificant. This indicates that the project has a
negligible impact on the GNH index as a whole. To test the
robustness of this result, alternative matching with two and one
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neighbour was conducted (see Appendix, Table 25). Linear
regression after controlling for the same observed variables also
showed positive but statistically insignificant impact of the
project on the GNH index of the treated units (see Appendix,
Table 26).
Table 9: Impact on the GNH index
Sample

NonDifference
beneficiary
0.803
0.792
0.012
0.803
0.788
0.015
*** p<0.01, ** p<0.05, * p<0.1

Beneficiary

Unmatched
ATT

S.E.

T-stat

0.034
0.041

0.35
0.38

The lack of significant impact can be attributed to several reasons.
First, as already mentioned, the benefit of the project is not fully
realised. In fact, it is just starting as trees are at an early stage of
maturity (mostly 3-4 years). Second, GNH index covers nine
domains and 33 indicators. Most of them are not directly related
to the project in short-term. Yet, all carry the same weights in the
index. Moreover, changes in some domains and indicators take
place over a long period of time and so is the GNH index.

Nine Domains
Figure 4 shows the contribution of each of the nine domains to
the GNH index after matching. All domains are considered
equally important and, therefore, they carry equal weights (see
Appendix for weighting of domains and indicators). Indicator
weights vary slightly depending upon the objectivity of their
measurements. The subjective indicators are assigned lower
weights compared to the objective indicators.
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Figure 4: Domain contribution to the GNH index
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The beneficiary group is better in living standard, psychological
wellbeing, education, and cultural diversity and resilience
domains. They are worse off in terms of good governance, time
use, and health domains. But, the differences are not statistically
significant. This again indicates the lack of project’s significant
impact at the domain level. But as mentioned earlier, the final
conclusion of the project’s ultimate impact cannot be drawn from
this study as fruit trees are not fully mature.

The 33 indicators
Like the GNH survey reports, analysis at the indicator level is
made by comparing the headcount of people enjoying sufficiency
in each of the indicators between the beneficiary and the nonbeneficiary group. In order to ensure comparability with the 2015
GNH survey findings, the thresholds applied for 2015 index
computation is adopted as it is (for details on sufficiency
thresholds, refer to ‘Provisional Findings of 2015 GNH Survey’,
2015).
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Figure 5: Headcount of people enjoying sufficiency (%) in each of the 33
indicators
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Figure 5 shows the percentage of people or households who
achieve sufficiency in each of the 33 indicators along with the
statistical significance of their differences indicated by asterisks
above the bars.
First, the proportion of households who achieve sufficiency in per
capita income is statistically significantly higher in the beneficiary
group. The project’s significant impact on household income was
also reported in the Project Impact Assessment Report prepared
by RNR RDC Wengkhar in 2014. Besides the headcount ratio,
mean comparisons of the income are also carried out in order to
get a better understanding of the project’s impact on income since
the raising of rural income is one of the main objectives of HRDP.
The unadjusted mean annual income of the beneficiary group
(Nu. 165,969) is significantly higher than that of the nonbeneficiary group (Nu. 105,542), t(241)=-2.569, p<0.01 [Table
10]. However, the differences may have occurred due to other
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factors that resulted from selection biases. To account for this, the
impact on the household income is tested after controlling the
covariates employed for matching. After matching, the difference
in mean total income, though positive, was found to be
statistically not significant (Table 11). However, the difference in
income derived from horticulture is statistically significant at a
5% level of significance. This indicates that the project has made a
significant impact on horticulture income but it was not able to
make a significant difference in the total income of the
households on average. But as fruit trees mature, the project is
most likely to make a significant impact on the total income too
in the near future. For instance, income from the sale of fruits
which is the primary focus of HRDP is only Nu. 8,758 among the
beneficiary households compared to Nu. 3,863 among households
in the non-beneficiary group (see Appendix, Table 24). Currently,
horticulture income is substantially contributed by income from
vegetables. This is expected though because HRDP project,
besides horticulture, has encouraged and supported farmers to
grow vegetables. This is primarily to financially support the
family during the gestation period since it takes time for
commercial fruiting to take place. Moreover, mixed-cropping of
fruits and vegetables is most appropriate. Mr. Lhap Dorji, the
Program Director, provides the following justification37:
“. .We have dual purpose in making farmers go for both
vegetables and fruits. Firstly, they can make some money
from the sale of vegetables before the orchards bear fruits
which take 3-4 years. Secondly, looking at the practice in
the eastern Bhutan, irrigation and weeding of orchards is
very rare. But in vegetable gardens, people will definitely
carry out irrigation, apply manures/fertilizer, do weeding,
etc. When vegetables are grown with the fruit trees, fruit
trees benefit indirectly . . . it is also because land is a
limitation and farmers need to make the best use of it”.

This was shared on November 3, 2016, when the survey team visited RNR
RDC Wengkhar
37
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Table 10:: Unadjusted mean household income, by treatment
Beneficiary
Non-beneficiary

Mean
105,541.80
165,969.10

Std. Err.
7,063.11
38,163.41

[95% C.I.]
91,628.77
119,454.80
90,794.28
241,144.00

Figure 6: Breakdown of mean household income, by treatment
Vegetables
Wages and salaries (incl. TA/DAs)
Meat, dairy products, and eggs
Business, contracts, and transport
Cereals
Fruits
Remittances received
Sale/hire of vehicles, building,
Weaving and other crafts
Forest wood and non-wood products
Pensions, kidu/donations received
0

10000 20000 30000 40000 50000 60000 70000

Nu.
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Table 11: Impact on income

ATT

(1)
(2)
Total income
Horticulture income
57,559
42,800*
(38,836)
(24,730)
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Wages and salaries, mostly earned from temporary works form a
significant portion of rural household income. It is slightly lower
among households in the beneficiary group, probably because
they need to spend more time in horticulture farming throughout
the year.
It is natural to presume that as income level rises, people will
acquire more durables and other assets. This seems to explain the
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significantly higher proportion of households in the beneficiary
group who achieve sufficiency in asset ownership.
Besides living standard indicators, beneficiaries are found to be
better in community relationships. Community relationship
indicator includes two variables: (i) sense of belonging, and (ii)
trust towards the neighbour. Both of them are important
indicators of social capital. To further explore the project’s impact
on social capital, the two groups are compared on the frequency
of socialisation, and social support as measured by the number of
people they can count on during times of (i) sickness, (ii)
financial problems, (iii) emotional problems, and (iv) important
personal events such as childbirth, funeral, wedding, etc38.
Results show that the average number of people they can count
on during times of sickness, financial problems, and important
personal events is substantially higher among the beneficiaries
[Figure 7]. The difference is also tested using PSM. The outcome
variable is the total number of people they can count on during
the four crucial events in life. The ATT indicated that the mean
number of people they can count on is significantly higher among
people in the beneficiary group compared to the non-beneficiary
group at a 1% level of significance (Table 12).
Likewise, the frequency of socialisation is found to be higher
among people in the treatment group (Table 13). In addition,
though statistically not significant, the proportion of people who
achieve sufficiency in social participation, i.e. participation in
socio-cultural activities such as community festivals or chuku of
neighbours is also higher (Figure 5). All these findings indicate a
very positive impact of the project on social capital.

These two variables are included in 2015 GNH Survey Questionnaire but are
not used for index construction
38
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Figure 7: Average number of people they can count on during times of
..., by treatment
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Table 12: Impact on social support
ATT

Social Support
30.69***
(8.180)
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table 13: Frequency of socialisation, by treatment
Not in the last month
Once a month
Few times a month
Few times a week
Total

Non-beneficiary
12.24
9.18
55.1
23.47
100

Beneficiary
8.51
4.26
53.19
34.04
100

Overall
11.52
8.23
54.73
25.51
100

The positive impact on social capital can be due to several
reasons. First, the project itself was designed to promote social
interactions. For instance, in focus-village approach, representative farmers attend training at Wengkhar on behalf of the group.
These farmers then train other farmers who joined the project in
the village. This approach focuses on peer-to-peer knowledge
sharing as mentioned in the background. Moreover, selected
farmers, in general, are mostly engaged in hands-on training
where learning through interaction is predominant (refer
Appendix for details on training, Table 21 and 22). It is also one
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key objective of the project to enhance the project’s impact
through their trained farmers by transferring their skills to others.
In the project assessment report, it was mentioned that 656
farmers have been trained till September 2014 and 86.2 percent of
the trained farmers till March 2014 have transferred their skills to
others (RNR Wengkhar, 2014). On average, it was reported that
each trained farmer has transferred his or her skills to 6.4 other
farmers. Since this project is new to everyone, there seems to be
an increasing interest in it as farmers begin to experience its
benefits. This may be also because the fruit varieties are mostly
new (see Appendix, Table 20 for list of fruits released under
HRDP) and so is the management of orchards in our context
where people give very little attention to caring of the fruit trees.
There is a statistically significant difference in the proportion of
people who achieve sufficiency in mental health condition
between households in the beneficiary group and the nonbeneficiary group. Mental health is computed using a 12-item
General Health Questionnaire. Findings show that 97.9 percent of
beneficiaries have ‘normal mental wellbeing’ compared to 87.8
percent of the non-beneficiaries (Table 14). This is a very positive
impact considering the state of poor mental wellbeing of farmers
globally, one prominent indicator of it being the higher suicide
rates among the farmers. The percentage of people enjoying
sufficiency in negative emotions is also significantly higher in the
beneficiary group at 5% level of significance. Positive emotions
and level of spirituality are also better in the beneficiary group but
the differences are not statistically significant. Some probable
reasons for these positive findings are as follows. First, the income
stream from improved horticulture farming is more stable and
better than many other sources. Second, they have stronger
community relationships. As a result, the farmers seem to possess
a greater sense of security and positive outlook towards their life.
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Table 14: Mental health status, by treatment

Severe psychological distress
Some distress
Normal mental wellbeing
Total

Nonbeneficiary
5.1
7.14
87.76
100

Beneficiary

Overall

0
2.13
97.87
100

4.12
6.17
89.71
100

On the other end, the proportion of people who achieve
sufficiency in both the work and sleep indicators is lower in the
beneficiary group. The threshold for sufficiency is set at less than
eight hours for work and more than eight hours for sleep. Several
reasons stand out for these differences. Since the project is the
first of its kind, people or households who took lead are mostly
those who are more able, hardworking, and those willing to put in
the extra effort. At the same time, it is also true that horticulture
activities require a lot of time and energy.
Like income, mean differences in time use is also compared using
PSM. Results, however, showed that the mean differences of time
spent on both work and sleep are not significant statistically
(Table 15). This indicates that, though there is a significant
difference in the proportion of people who work more than eight
hours and sleep less than eight hours between the two groups, the
amount of time they devote to work and sleep is not significantly
different on average.
Table 15: Treatment impact on time use

ATT

(1)
(2)
Work time
Non-work time
20.78
-7.38
(20.27)
(22.48)
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

(3)
Sleep time
-13.12
(15.39)

Improvements in psychological wellbeing indicators, mental
health, and community relationships are noteworthy. The 2015
GNH Survey, results showed a worrying decline in these
indicators over the last five years (‘Provisional Findings of 2015
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GNH Survey’, 2015). Of course, these are issues countries
elsewhere face with the accelerating pace of economic
development. But, they are often not even recognized by the
conventional progress indicators.
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Comparisons with Farmers of Mongar
Aside from the significant impact the HRDP project has made at
the indicators’ level in the project area, it is important to know
whether the impacts are significant when compared to the overall
household conditions in Mongar. The latest GNH survey was
conducted in 2015 from January to May. The representative
sample from Mongar Dzongkhag includes 387 respondents which
account for 5.52 percent of the total sample. Spread across 13
gewogs and 4 towns, 85.5 percent are from rural areas which can
be used as a counter factual for the project beneficiaries. But,
respondents also include civil servants, private employees,
traders, etc. who live in the area temporarily and neither own land
or property nor carry out agricultural activities. Therefore, only
rural respondents who are farmers are taken as a valid
comparison group for the project beneficiary. None of the former
interviewees was included in the current survey, so there is no
duplication of observations. However, the following comparisons
suffer from several drawbacks. First, the reference year for the
two groups is different. Though the first two surveys show that
changes in many of the domains and indicators require a fairly
long time, it cannot be completely denied that significant changes
will not take place for some indicators, like per capita income,
wildlife threat, people’s perception of the government, etc. even
within a short period. Secondly, matching is not done due to lack
of sufficient covariates. Hence, it cannot be claimed that the
difference between the two groups is only due to the project
intervention.
Taking into consideration the above two reservations, there is, in
fact, a statistically significant difference in the GNH index
between the two groups. The GNH index of the project
beneficiary group is 21.7 percent greater than the GNH index of
the farmers of Mongar. The domain contribution to the GNH
index is also significantly higher among the households in the
beneficiary group with regard to all domains except the health
domain (See appendix for detail comparison).
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Table 16: GNH index, between beneficiary and Mongar farmers
Mongar Farmers
Beneficiary

Obs
261
47

Mean
0.660
0.803

SE
0.012
0.030

S.D.
0.189
0.205

[95% C.I.]
0.637
0.683
0.743
0.864

Figure 8: Domain contributions, between beneficiary and Mongar
farmers
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Like the previous analyses, the differences at the indicators level
are made using the headcount ratios (Figure 9). When the project
beneficiary group is compared with the farmers interviewed for
2015 GNH survey, there is a statistically significant difference in
the proportion of people/households enjoying sufficiency in 18
out of 33 indicators or in 54.5 percent of the total indicators
(Figure 9). The beneficiaries are significantly better in all three
indicators of living standard, i.e. asset ownership, housing and
household per capita income. Significant improvements in asset
ownership and household income are also found in the earlier
analysis thus showing consistent results. However, the difference
in the proportion of household meeting sufficiency in housing
has resulted due to government’s effective intervention in
improving sanitation in the rural areas, a part of the Rural
Sanitation and Hygiene Programme (RSAHP) which started after
the 2015 GNH survey.
49

Fruits of Happiness: How Horticulture Enhance GNH in Mongar

Like earlier findings, certain indicators of social capital, such as
community relationship and cultural participation, are also found
to be better among the project beneficiaries. In addition, the
proportion of households that meets sufficiency in the donation
of time and money is also found to be higher in the beneficiary
group. But, the family relation is significantly poorer in the
beneficiary group. Though statistically not significant, this was
also found to be true between the beneficiary and non-beneficiary
group in the earlier analysis. Likewise, a similar finding was
reported between the rural and urban people in the ‘Provisional
Findings of 2015 GNH Survey’. Despite being better off in
community relation, donation of time and money, and
participation in socio-cultural activities, rural people were slightly
worse off in family relationship. Therefore, this raises a crucial
question of whether outside-family social relations have a
negative impact on the family relationship. But the fact remains
that more than 80 percent of the sample achieve sufficiency in
family relationship.
The percentage of people meeting sufficiency in negative emotion
and mental health is also found to be higher in the project
beneficiary group compared to sampled farmers of Mongar in
2015. This is also consistent with findings of the previous chapter.
The proportion of households enjoying sufficiency in wildlife
damage is found to be significantly higher compared to the
farmers interviewed in 2015. But, this finding must be interpreted
with caution because the extent of wildlife threats seldom various
significantly from year to year. Since the reference year has
changed, this result may not be fully reliable. In addition,
beneficiaries were found to be better in literacy, schooling, and
artisan skills. However, these indicators do not share a direct
relation with HRDP project in the short term. Hence, the impact
cannot be directly attributed to the project intervention.
Like earlier findings, the proportion of people achieving
sufficiency in sleep time is lower. Whether project beneficiaries
are forced to make some compromise on their sleeping time due
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to increased work demands is an interesting question for further
research.
On the other hand, the proportion of beneficiaries who meet
sufficiency in services, healthy days, environmental issues and
responsibility towards conservation of the environment are lower
compared to the overall farmers of Mongar. The lower
performance of the beneficiary group in the services is due to a
substantial difference in the walking time to the nearest
healthcare centre (see Appendix, Table 28). This has no relation
with the project intervention. Likewise, in the short term, it does
not make sense to draw a causal relationship between the project
and healthy days, perception towards environmental issues, and
responsibility towards environmental conservation. Of course,
the latter two are related to some extent but further analyses
reveal that a significant difference in the perception towards
environmental issues was observed in the case of noise pollution
which again is not related to the project in any way.
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Figure 9: People enjoying sufficiency (%), between beneficiaries and
Mongar farmers
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Evaluating the Project Impact using
Qualitative Data
The survey also included questions that asked the respondents
directly the impact of the project on each of the nine domains. An
open-ended question seeking justification for their response was
asked if the respondents reported that the project had improved
the domains. It was observed that the respondents’ understanding
and interpretation of the domains varied largely. In cases where
the respondents could not answer the question at all, enumerators
explained the concept with the help of indicators and key
variables used for the index construction.
Overall, results show a very positive impact of the project on all
nine domains of GNH (Table 17). Within the domains, the
highest impact is reported in the living standard domain (Figure
10). This is followed by health, community vitality, psychological
wellbeing, time use, good governance, education, ecological
diversity and resilience, and the cultural diversity and resilience
domain of GNH.
Table 17: Impact of the project on each of the nine domains

Culture
Ecology
Education
Good governance
Time use
Psychological
wellbeing
Community vitality
Health
Living standards

Weakened
significantly
3
2
0
2
2

Weakened
slightly
9
7
0
5
2

Improved
slightly
38
37
44
37
40

Improved
significantly
50
53
56
56
56

2

2

37

58

100

0
0
0

0
2
5

42
35
30

58
63
65

100
100
100

53

Total
100
100
100
100
100
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Figure 10: Percentage of respondents who reported that the project has
‘significantly improved’ the following domains
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About two-third of the respondents (65%) reported that the
project had significantly improved their standard of living.
Chungku (personal communication, November 5, 2016) attributes this to a better market for the improved fruit varieties.
“. . . for instance, Japanese pear trees bear large fruits. It
fetches much higher income than our local pears. Last
time, I got Nu. 60 per kg which constitutes two to four
fruits. The quality of Japanese pears is very good as well
because it tastes sweet whereas ours is a little sour. The
market is incomparably higher for these hybrid pears all
over Bhutan. As long as we can work, there is an
opportunity to earn”.
Similar instances are shared by many farmers. Everyone praises
the high quality of the fruits distributed under the HRDP project.
Likewise, the market potential for the fruit products is very high
and it is highly likely that the impact on the living standard is
only going to rise with the increasing production expected in the
coming years.
The improvement in health domains was justified with various
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reasons. Some said their health had improved due to consumption of fresh fruits and vegetables.
“. . . Project trainers encouraged us to consume fruits. For
example, they told us that eating apples helped a lot in
blood circulation” (Sangay Tenzin, personal communication, November 8, 2016).
Some shared that they can now enjoy a better quality of food from
the income generated by selling of fruits and vegetables. Some
also say that the project has focused on organic farming and the
ill-effects of using chemicals on the farms. This will certainly have
a positive effect on the health of the producers as well as the
consumers of fruits and vegetables in significant ways.
All respondents reported that the project has improved the
community vitality domain. Reasons are manifold, as follows:
“Meetings are held whereby I get to talk with different
people. If I had not enrolled in this project, I would not
have met with many people with whom I share close
relations today. When a farmer comes across trees with
fruits at their neighbour’s place, they are encouraged to
plant at their homes too, and ask help from those growers.
I help people who are interested in horticulture farming
with the knowledge and skills I have gained from the
project. In this way, social relations get wider, stronger
and better than earlier” (Sangay Tenzin, personal communication, November 8, 2016)
How has psychological wellbeing improved? Some are happy
because they have gained a lot of knowledge and skills. With that,
they feel more confident and optimistic about their future. Some
are happy because of the enhanced production, as follows:
“After enrolling in this project, I can feel happier because I
don't have to worry much about my future now. Trees in
my orchards have started bearing fruits and I am quite
sure they will continue to bear more fruits in the coming
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years.” (Sangay, personal communication, November 23,
2016)
Likewise, some of them mentioned that they were able to
concentrate well on the horticulture project, get more social
support, and are encouraged to work more in the field.
About 56 percent of the respondents said that the project had
brought some improvements in how they spent their 24 hours.
Some reasoned that they now enjoy a better balance between
work and leisure because they do not have to work tirelessly like
before in the fields. Some farmers shared that, with improved
yields and increased income, they get more time to spend with
their family and friends. Moreover, since the project requires the
orchards to be near the vegetable gardens, these farmers feel that
time is more effectively used. But this is not consistent with the
results of the quantitative data.
In good governance domain, 56 percent of the respondents have
reported that the project has significantly improved the domain.
They commented that, with the introduction of the project, they
had frequent interactions with people, officials and local leaders.
They also pointed out that they were able to understand the
importance of attending the meetings and then make necessary
suggestions and comments. Some of them also mentioned that
the project had created jobs for school drop-outs, brought a
greater involvement of local leaders and community members in
decision making.
An improvement in education domain has also been noted in
several ways. Most of the farmers shared that they had gained
immense knowledge and skills on horticulture management
starting from pit digging to the planting of saplings, grafting,
pruning, thinning, collecting, and post-harvesting techniques.
“ . . I haven’t even heard about fruit thinning before. We
are required to dispose of quite a large quantity of fruits at
an early stage of fruiting. And our way of planting trees
are so different from theirs in many ways. Our trees were
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planted by digging only a few centimetres holes unlike
theirs which requires one metre deep holes for the roots to
spread out properly. Bigger, more, and heavier fruits are
harvested at the end. They also taught us how to build a
greenhouse using bamboo to be used as a nursery and for
other purposes too. Likewise, they taught us so many
things. I have gained a lot of knowledge from this project.”
(Karma, personal communication, November 20, 2016).
The interest and enthusiasm to protect the natural environment
have been enhanced too due to the training being offered by the
project.
“..Fruit trees help protect our soil. It beautifies our land as
well as adds to the economic benefit of those who grow.”
(Jigme Thinley, personal communication, November 15,
2016).
“Besides providing fruits for consumption, plants absorb
polluted air. A place which is full of fruit trees makes the
environment so pleasant and beautiful, especially during
the fruiting season.” (Sangay Tenzin, personal communication, November 8, 2016).
Exactly half the respondents reported that the project had
significantly improved the culture domain. They reasoned that
they were able to learn different cultures while attending training
at RNR RDC, Wengkhar, from different participants from
different gewogs. During their engagements in the training at
various levels with different people, they also shared about getting
better knowledge and habituation in the Bhutanese code of
conduct and etiquettes. One interviewee, Tashi, says:
“I think taking interest in horticulture or agriculture is
indeed a way of preserving the Bhutanese culture in itself. If
no one is interested to live in the rural area, take up farming
as a career, and produce food from our own land, we will
surely lose our culture.” (personal communication, November 12, 2016).
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Happiness 39 and Emotional Wellbeing
Did the JICA project affect your happiness? This question was
asked to the project beneficiaries in order to assess their level of
happiness with the intervention. About two-thirds of them
reported that they were ‘very happy’. 32.6 percent reported that
they were ‘quite happy’ and 2.33 percent reported being ‘not very
happy’. The latter comprised of households that received the
support but have faced problems such as the death of saplings and
pest infestation. No one reported that they are not happy with the
project.
Figure 11: Project's impact on subjective happiness
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The respondents were also asked the six questions on emotional
wellbeing. These questions are adopted from a study on
‘Cultivating Well-being: Horticulture Programming’s Effect on
Youth’s Emotional Wellbeing’ by Demers (2013). About 98
percent of the respondents reported that the project had helped
promote their interests, increased socialisation, and created
feelings of happiness. About 95 percent also reported that, being a
beneficiary of the project had created enthusiasm and increased
their confidence. 93 percent shared that the project had helped
create feelings of pride in themselves. The results indicate a very
positive impact of the project on the emotional wellbeing of the
farmers.
This refer to farmers’ subjective happiness and must not be confused with
GNH’s concept of happiness
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Table 18: Emotional wellbeing
Disagree
0
0
0
0
0
0

Create feelings of happiness
Create feelings of being proud
Increase socialisation
Increase confidence
Promote interests
Create enthusiam

Neutral
2.3
7
2.3
4.7
2.3
4.7

Agree
97.7
93
97.7
95.3
97.7
95.3

Total
100
100
100
100
100
100

Figure 12: Percentage of respondents who reported that the project has
‘significantly improved’ the following emotions
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Impact on Farmers’ Motivation
The study also evaluates the impact of the project on the farmers’
motivation level. For the purpose of the study, Self-determination
Theory (SDT) of Motivation is used. The theory is a broad
psychological approach to the nature of human motivation.
While most other motivational theories in psychology take into
account only the quantity of motivation, SDT considers the
quality of motivation, namely whether the motivation is
autonomous or heteronomous (Sayanagi & Aikawa, 2016). The
theory is grounded in the humanistic psychological theoretical
perspective stating that human beings have an inherent need to
develop, grow and reach their full potential when conditions are
favourable.
The self-determination theory is a key explanatory system for the
understanding of motivation behind volitional behaviours. It
identifies three basic psychological needs for all individuals, a
platform on which motivation is built: the need for competence,
relatedness, and autonomy. The need for competence reflects
wanting to find things to do and do them well. Autonomy is the
regulation of the self by the self rather than external forces.
Relatedness refers to having a connection with others, a sense of
community. The three needs are the basis for determining an
environment to be supporting or opposing an individual’s pursuit
of a more complex psyche (Herath, 2010).
Based on a study “Introduction to the Psychology of International
Cooperation: Seventeen Motivation Case Studies Collected from
the Field” conducted by JICA (2016), two variables each for the
three psychological needs – for competence, relatedness, and
autonomy, were identified (Table 19). The first two variables are
asked to assess the project’s impact on relatedness, next two on
competence, and the last two variables on autonomy. The
findings are supported by follow-up unstructured personal
interviews with some respondents.
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Table 19: Farmers' psychological needs
Could help the community
Become friendly with farmers
Skills have improved
Make more farming products
Found value in agriculture
Want to be better in farming

Disagree
2.3
0
0
0
0
0

Neutral
7
2.3
0
2.3
2.3
2.3

Agree
90.7
97.7
100
97.7
97.7
97.7

Total
100
100
100
100
100
100

There is a strong consensus among the respondents with regard
to the project’s effect on all the three psychological needs. The
following paragraphs discuss some of the reasons behind the
project’s significant impact on these psychological needs and their
implications.
The two statements “found value in agriculture” and “want to be
better in farming” indicates the farmers’ intrinsic motivation
which is perhaps more sustainable. This indicates that the farmers
who joined the project are most likely to continue working in
horticulture. The reasons are straightforward. The cultivation of
food crops such as paddy in the east is restricted by several
factors. Fields are located on steep terrain where mechanisation is
almost impossible in most cases. The threat to food grains from
wildlife and natural calamities is more rampant, and as a result,
the income from them is unpredictable. The lack of adequate
water supply for irrigation is also a common problem in most
places in the east. In this regard, the farmers seem to opt for
horticulture. They see a better prospect for income. The work is
less backbreaking. At the same time, land can be more optimally
used, especially when they do mixed cropping – fruits and
vegetables. But the farmers’ motivation may have been boosted
more by the quality of the fruits distributed by the project and the
training provided to them by specialists like Mr. Tomiyasu who
has years of experience and expertise in horticulture research and
development in the region.
The statement “my skills have improved” is agreed by all. About
98 percent agreed that they “can make more farming products”
after joining the project. This, to some extent, demonstrates the
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effectiveness of the project’s training to the farmers. On-the-job
training or hands-on training is very effective for farmers since
they are carried out in informal settings at work places. With the
skills they have gained, the farmers feel that they can add their
own local knowledge to produce better and new products.
“My skill in orchard management has improved a lot and
my interest in horticulture has increased too. I help and
assist my friends whenever they seek help. The training
programme were very useful. I want to do more and better
and I would definitely participate in such programmes in the
future because it is an opportunity for learning, creative
thinking, and coming up with new ideas. I would suggest
for the similar projects so that those who could not
participate this time in the project could take up the
opportunity and learn. There are so many people left out
who have as much interest as those who have participated in
the current project.” (Jigme Thinley, personal communication, November 15, 2016)
Most beneficiary farmers are very confident with the knowledge
and skills they have gained from the HRDP project. They are
convinced that they can make a difference not only in their lives
but also in the lives of many in the community. This
demonstrates the farmers’ need for relatedness. The fact that the
project has brought them success within a few years has also
boosted their confidence.
“The project’s fruit trees bear fruits within 3-4 years
whereas our local trees take 5-6 years. . . .Bigger, more, and
heavier fruits are harvested. Other interventions from the
government did not teach us in similar ways and not much
impact was felt by the farmers. The project was far more
helpful than any other projects initiated by the government
in my area. With this achievement, I am willing to teach
others who are interested in horticulture.” (Karma, personal communication, November 20, 2016)
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In fact, social relations have improved with the help of the project
in many ways, as showed in the previous findings. The process
requires a lot of interaction among the members themselves.
When they do similar things at the same time, they get to engage
with each one another more often. At the same time, others who
have not joined also get interested in learning from them. In a
way, the farmers feel more and more connected with their
neighbours and their community.
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Appendix
Selection Criteria for HRDP-JICA
Criteria for gewog selection
•
•
•
•
•
•

Horticulture production potential (based on AEZ data,
DHDP document and OGTP exercise)
Low production despite having huge production potential
(based on Agriculture Statistic 2007)
Availability of horticulture land (RNR Census 2009)
Access to market (RNR Census 2009)
Gewogs not benefited from any other projects
Gewogs which are becoming more accessible in the 10th FYP.

Criteria for selection of villages within the gewog
•
•
•
•
•
•
•

Horticulture production potential
The areas in the altitude range of 1500 to 2200 masl will be
preferred
Suitable climatic conditions for the crops promoted such as
citrus, pear, persimmon and vegetables
Availability of horticultural land
Less than 30 minutes walk from the motor road
Commercial and subsistence farmers
Having potential for summer and winter vegetable production

Selection of orchard establishment sites
The demonstration orchards will be established in each of the
selected gewogs in consultation and partnership with the
RNRECs and DAOs. The number of orchards will depend on the
availability of planting materials during a particular season.
HRDP will focus on establishing at least five mixed fruit
demonstration orchards per gewog. The minimum number of
plants per orchard will be 50 and maximum of 160 plants.
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General Criteria for selection of demonstration sites
While selecting the demonstration sites, we need to take into
account the demonstration needs. Further, we should avoid
agreeing to a site that is unsuitable. However, following are some
of the important criteria to be considered during the site
selection:
•

•

•

•

•
•

Elevation: 1500-2200 m for Ponkan Citrus, Persimmon,
Pear and Walnut; >1300 m for Citrus Dorokha Selection and
other sub tropical fruit crops.
Land availability: Minimum of one langdo (1/3 of an acre)
to a maximum of one acre to accommodate 50-160 plants per
orchard.
Location: Site selected for the establishment of
demonstration orchard should be near the house, near the
road point and near the community. It is essential that the site
should be easily accessible for local farmers and extension
agents.
Aspect and Slope: A gentle slope facing south with
adequate water is most desirable. Steep slopes (>350) make
orchard management difficult and are prone to soil erosion.
Irrigation: Availability of irrigation source near the selected
site is a must.
Soil conditions: In general soil which is well drained,
loamy, rich in organic matter and more soil depth will be
good for orchard development. Soil samples need to be
collected from each of the selected sites and tested for better
recommendations and improvements.

Selection of collaborating farmers
Farmer(s) selected for a demonstration orchard should be willing
to cooperate and be interested in farming. The participating
farmer must be made aware of the purpose of the orchard and
he/she must be fully committed to carrying out the activity.
However, following are some important points for collaborating
farmer (s) to be committed to:
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•
•
•

•
•

Selected farmer should be innovative, committed to the task
and have enough land as stated above
Growers are willing to implement and comply with technical
recommendations associated with the crops
Allow the demonstration orchards to be used as a venue for
field days, training, on-farm trials or any other educational
programs and to serve as need-based mother block for the
community and
Farmers also share the cost in case of large scale plantations.
Early school leavers and young farmers should be given
preference.

Criteria for selection of training participants
Capacity development of farmers is one of the important
components of the project. For effective implementation,
upscaling and the success of project activities lies in the hands of
the collaborating farmers, hence, the need to build their capacities
through providing hands-on training on horticulture, exposure
trips and by making sure that the trained farmers conduct the
post training field activities in their respective fields.
Some of the important criteria to be considered while selecting
farmers for the training organized by the project are;
•
•
•
•
•
•

Farmers are interested in taking up farm enterprises and have
sufficient land
Farmers are growing fruits/vegetables and selected farmers
are interested in taking up project activities
Farmers should be from the selected project sites/gewogs;
Farmers should be enthusiastic and committed to horticulture
development;
Early school leavers will be given the preference to attend
training
Selected farmers should ensure that same candidate will
attend the complete package of hands-on training organised
by the project.
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The project is expected to train about 40 farmers annually in two
phases and at least 2 in-country training for staff.
Criteria’s for farmer and orchard site selection for
specific programmes
1. Systematic Training & Orchard Development
Site within the altitude range of 1500-2000 masl.
The site should be near the house with an area to
accommodate a minimum of 50 plants (approximately
0.31 ac) and assured irrigation.
• The site should be within 30 minutes’ walk from the
nearest road head.
• The selected farmer should compulsorily attend four
rounds of hands-on training at RDC Wengkhar. The
training are conducted by providing hands-on practice to
the farmers and include the following topics;
Ø First training (End of August) – Awareness on the
project activities and horticulture production
technologies. Also includes hands-on practice on
orchard layout, pit digging and mound preparation for
planting. This is for two days.
Ø Second training (Conducted in two batches – Jan-Feb)
– Hands-on practice on orchard management practices
mainly focusing on planting systems, pruning &
training of young and matured plants, basin making,
mulching, manuring & fertilisation techniques, nursery
production, etc. This is for 10 days for each of the
batches.
Ø Third training (Mid June) – Hands-on practice on fruit
thinning. This is for 2 days.
Ø Fourth training (Oct) – Post harvest handling of fruit
crops. This is for 2 days.
• Allow the demo orchards to be used as a venue for field
days, training, on-farm trials or any other educational
programmes and to serve as need-based mother block for
the community in the future.
•
•
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•

Early school leavers and young farmers should be given
preference.

2. Focus Village Development (Citrus Village, Pear &
Persimmon Village)
•
•

•
•

Site within the altitude range of 800-1700 masl for Citrus
village and 1700-2200 masl for Pear & Persimmon village.
The site should be near the house with an area to
accommodate a minimum of 50 plants (approximately
0.31 ac) and assured irrigation.
The site should be within 30 minutes walk from the
nearest road head.
Village should comprise more than 10 households.
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List of Fruits and Vegetables
Table 20: List of fruits and vegetables introduced by the project
Crop Type
Fruits
Persimmon Rootstock
Persimmon
Plum
Pear
Pear
Mandarin
Mandarin
Pummelo
Pummelo
Citrus
Citrus
Vegetables
Sweet Potato
Sweet Potato
Sweet Potato
Sweet Potato
Melon
Onion
Onion
Onion
Onion
Onion
Radish
Carrot
Brinjal
Brinjal
Tomato
Tomato
Tomato
Tomato
Tomato
Tomato
Tomato
Tomato
Tomato
Pea
Soyabean
Soyabean
Chinese cabbage
Chinese cabbage
Pumkin
Pumpkin

Name of Variety

Recommended for
elevation

Japanese
Zinzimaru
Soldum
Chojuro
Shinko
Line 41-42
Tarku
R3-P4
R4-P5
Amakusa
Sweet Spring

Mid
Mid
Mid
Mid
Mid
Low
Low

Purple Type
Red Type
White Type
Khoganasin (Light Red)
Sweet Melon
Omya
E-type
Japanese red
Japanese yellow
Atom
Skakurajima Dikon
Koyo
Japanese
Chinese
Reiko
Baiju
Fukoju
Tara
Sreejana
Samrudhi
Platinum
Inlay
Cresto
Yutaka
White big
Yellow big
Osho 85
Yuki 100
Nankin
Abish

High, Mid & Low
High, Mid & Low
High, Mid & Low
High, Mid & Low
Mid & Low
Mid & Low
Mid & Low
Mid & Low
Mid & Low
Mid & Low
High, Mid & Low
High, Mid & Low
High, Mid & Low
High, Mid & Low
Mid & Low
Mid & Low
Mid & Low
Mid & Low
Mid & Low
Mid & Low
Mid & Low
Mid & Low
Mid & Low
High, Mid & Low
High, Mid & Low
High, Mid & Low
High & Mid
High & Mid
Mid & Low
Mid & Low
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Crop Type

Name of Variety

Pumpkin
Pumpkin
Squash
Squash
Squash
Squash
Squash
Squash

Kabotsu
Krechan
Zucchini F1
Suyak
Davinch
Green
China
Ana

72

Recommended for
elevation
Mid & Low
Mid & Low
Mid & Low
Mid & Low
Mid & Low
Mid & Low
Mid & Low
Mid & Low
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Training provided by HRDP-JICA
Table 21: List of crop management practices promoted under HRDPJICA
Crop Management Practices
Site selection & orchard layout techniques
Pit digging & mound planting system
Basin making
Compost making (both FYM and Chicken manure)
Fertilizer application
Pruning & Training methods
Fruit Thinning
Fruit fly management techniques
Control of Hornet bee attack on Pear fruits using pet
bottles & bait
Bird control methods using bird protection nets
Harvesting technique
Scion wood collection & preparation
Grafting & top working
Seed sowing & nursery management
Integration of fruits and vegetable production
techniques
Seed root selection & transplanting for seed
production
Mother plant selection & rouging for seed
production
Flower pinching & regulation of flowering for seed
production
Shoot pinching & selection of main shoots for carrot
seed production
Seed maturity, harvesting, processing & packaging
Product development through fruit processing
40

Applied for Crops
Fruit crops
Fruit crops
Fruit crops
Fruit crops & vegetables
Fruit crops & vegetables
Fruit crops
Fruit crops
Citrus, Pear
Pear
Fruit crops & vegetables
Fruit crops & vegetables
Fruit crops
Fruit crops
Fruit crops & vegetables
Fruit crops & vegetables
Radish & Carrot
Vegetables
Cabbage, Cauliflower,
Broccoli
Carrot
Vegetables
Plum, Apricot, Kumquat

Project Progress Report for Terminal Evaluation (Jan 2010-Oct 2014),
RNR RDC Wengkhar p.16
40
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Farmers training on Jam making

Hands-on practice on fruit harvesting & post-harvest handling.
Awareness on project activities & horticulture production technologies
and Hands-on practice on orchard layout, pit digging & mound
preparation.
Hands-on training on citrus orchard management

2011

2011

2011

2011

2011
2011
2011

2011

2011

2010
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Training on Jam making of Plum & Apricot
Hands-on training on vegetable seed production techniques
Awareness on project activities & horticulture production technologies
and Hands-on practice on orchard layout, pit digging & mound
preparation.
Hands-on Training of Extension Staffs on Crop Competition as an
Extension Methodology and farmers crop competition held at
Pemagatshel Dzongkhag
Hands-on practice on fruit orchard management (Planting, training &
pruning, basin making, fertilization, etc.)
Hands-on practice on fruit orchard management (Planting, training &
pruning, basin making, fertilization, etc.)
Technical training for Extension officers
Field day on vegetable nursery raising techniques
Hands-on practice on fruit thinning

2010
2010

2010

Name of the Course

Year

12/13/2011

10/3/2011

10/10/2011

7/21/2011

3/1/2011
3/4/2011
6/10/2011

2/7/2011

1/17/2011

12/15/2010

10/8/2010

6/24/2010
12/10/2010

Period from

12/14/2011

10/4/2011

10/11/2011

7/22/2011

3/3/2011
3/8/2011
6/11/2011

2/16/2011

1/28/2011

12/17/2010

10/9/2010

6/25/2010
12/11/2010

Period to

42

31

18

8

16
121
42

14

12

40

30

No. of
Particip
ants
7
18

Table 22: Training courses organised by HRDP-JICA project in RDC Wengkhar till November 2014

Farmers

Farmers

EAs
Farmers
Farmers
Farmers & Staff from
RAMCO
Farmers

Farmers

Farmers

Farmers and EAs

Farmers

Farmers
Farmers

Target
Participants
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2012

2012

2012

2012

2012

2012

2012

2012

2012

2012

2012

2011

2011

Year
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Hands-on Training of Extension Staffs on Crop Competition as an
Extension Methodology and farmers crop competition held at
Tashiyangtse Dzongkhag
Hands-on training on vegetable seed production techniques
Hands-on practice on fruit orchard management (Planting, training &
pruning, basin making, fertilization, etc.)
Hands-on practice on fruit orchard management (Planting, training &
pruning, basin making, fertilization, etc.)
Technical training for extension officers and researchers
Hands-on training on vegetable seed harvesting, processing and
packaging
Hands-on training on fruit thinning
Plum jam making for the processing group and extension officer of
Mongar
Awareness on project activities & horticulture production technologies
and Hands-on practice on orchard layout, pit digging & mound
preparation.
Hands-on practice on fruit harvesting & post-harvest handling.
Field day on onion nursery raising for bulb onion production as a relay
crop after paddy in the region.
Hands-on Training of Extension Staffs on Crop Competition as an
Extension Methodology and farmers crop competition held at
Samdrupjongkhar Dzongkhag
Hands-on training on citrus orchard management

Name of the Course

12/26/2012

12/15/2012

9/1/2012

9/25/2012

8/30/2012

8/24/2012

6/21/2012

6/7/2012

2/27/2012

2/7/2012

1/3/2012

12/20/2011

12/15/2011

Period from

-

12/27/2012

12/17/2012

12/1/2012

9/26/2012

8/31/2012

6/22/2012

6/8/2012

2/29/2012

2/16/2012

1/13/2012

12/21/2011

12/17/2011

Period to

20

56

117

14

39

13

16

15

24

16

13

15

48

No. of
Particip
ants

Farmers

Farmers and EAs

Farmers

Farmers

Farmers

Farmers & EAs

Farmers

Farmers

EAs & researchers

Farmers

Farmers

Farmers

Farmers and EAs

Target
Participants
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2014

2014

2014

2014

2013

2013

2013

2013

2013

2013

2013

2013

2013

Year

76

Hands-on practice on fruit orchard management (Planting, training &
pruning, basin making, fertilization, etc.)
Hands-on practice on fruit orchard management (Planting, training &
pruning, basin making, fertilization, etc.)
Technical training for extension officers and researchers
Farm book keeping & seed processing training for vegetable seed
growers
Field day on onion harvesting, curing & post-harvest handling.
Hands-on practice on fruit thinning, harvesting & post-harvest
handling of fruits
Awareness on project activities & horticulture production technologies
and Hands-on practice on orchard layout, pit digging & mound
preparation.
Hands-on Training of Extension Staffs on Crop Competition as an
Extension Methodology and farmer’s crop competition held at
Trashigang.
Hands-on training on citrus orchard management
Hands-on practice on fruit orchard management (Planting, training &
pruning, basin making, fertilization, etc.)
Hands-on practice on fruit orchard management (Planting, training &
pruning, basin making, fertilization, etc.)
Technical training for extension officers and researchers
Farm book keeping & seed processing training for vegetable seed
growers

Name of the Course

4/24/2014

2/26/2014

1/22/2014

1/1/2014

12/26/2013

12/15/2013

9/3/2013

8/6/2013

5/17/2013

4/16/2013

2/26/2013

1/22/2013

1/1/2013

Period from

4/25/2014

2/28/2014

2/1/2014

1/11/2014

12/27/2013

12/17/2013

9/4/2013

8/8/2013

5/27/2013

4/18/2013

2/28/2013

2/1/2013

1/11/2013

Period to

15

21

19

20

23

58

39

27

119

14

18

17

17

No. of
Particip
ants

Farmers

EAs & researchers

Farmers

Farmers

Farmers

Farmers and EAs

Farmers

Farmers

Farmers

Farmers

EAs & researchers

Farmers

Farmers

Target
Participants
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2014

2014

2014

2014

Year

77

Hands-on practice on fruit thinning, harvesting & post-harvest
handling of fruits
Farmer-to-Farmer extension program on fruit & vegetable processing
for the farmer group of Orong
Awareness program coinciding with harvest of pear variety Hosui
Awareness on project activities & horticulture production technologies
and Hands-on practice on orchard layout, pit digging & mound
preparation.

Name of the Course

9/11/2014

8/7/2014

7/15/2014

6/16/2014

Period from

9/12/2014

8/8/2014

7/16/2014

6/17/2014

Period to

33

23

43

35

No. of
Particip
ants

Farmers

Farmers

Farmers

Farmers

Target
Participants
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Table 23: Number of orchards established under various approaches
Direct support programme
Orchards
Plants
108
3486
6
285
10
312
128
2810
5
292
4
145
261
7330

41
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Horticulture Research and Development Project(HRDP-JICA) in the Kingdom of Bhutan (Mar 2010-Mar 2015), RNR
RDC Wengkhar

Dzongkhag

Sys. Training & orchard dev.
Village Development approach
Orchards
Plants
Villages
Orchards
Plants
Mongar
27
1515
3
40
1883
Lhuntse
26
1379
4
47
2470
Tashiyangtse
14
755
4
44
1807
Trashigang
20
1158
5
60
2287
Pemagatshel
16
1023
4
38
1667
S/jongkhar
19
1035
4
57
2251
Total
122
6865
24
286
12365
1 village=Pear village (21 orchards and 578 plants in Rongthung, Trashigang).
23 villages=citrus villages (across the region)

41
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Nine domains of GNH
Psychological wellbeing: The domain attempts to understand
how people experience the quality of their lives. It includes
reflective cognitive evaluations such as life satisfaction, and
affective reactions to life events such as positive and negative
emotions. It also covers spirituality.
Health: The domain comprises conditions of the human body
and mind and thereby attempts to characterise health by
including both physical and mental states. A healthy quality of life
allows us to get through our daily activities without undue fatigue
or physical stress.
Time use: The domain attempts to analyse the nature of time
spent on work, non-work and sleep, and highlights the
importance of maintaining a harmonious work-life balance.
Education: Besides incorporating formal and informal
education, the domain also tries to assess different types of
knowledge, values and skills, which are mostly acquired
informally.
Cultural diversity and resilience: The culture domain looks
at the diversity and strength of cultural traditions including
festivals, norms, and the creative arts.
Community vitality: The domain attempts to focus on the
strengths and weaknesses of relationships and interaction within
communities. The domain gathers information on social
cohesion among family members and neighbours, and on
practices like volunteering.
Good Governance: The domain of good governance evaluates
how people perceive various governmental functions in terms of
their efficacy, honesty and quality. Indicators help to evaluate the
level of participation in government decisions at the local level
and the presence of various rights and freedom.
79
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Ecological diversity and resilience: The domain
encompasses indicators that measure people’s perceptions and
evaluations of the environmental conditions of their
neighbourhood and assess eco-friendly behaviour pattern. It also
covers hazards such as forest fires and earthquakes.
Living standards: This domain refers to the level of material
comfort as measured by income, conditions of financial security,
housing and asset ownership.

80
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Domains and indicator weights
Domain
1

Psychological
wellbeing

2

Health

3

Time use

4

Education

5

Cultural
diversity &
resilience

6

Good
Governance

7

Community
vitality

8

Ecological
diversity &
resilience

9

Living
Standard

Indicators
Life satisfaction
Positive emotion
Negative emotion
Spirituality
Self-reported health status
Number of healthy days
Disability
Mental health
Work
Sleep
Literacy
Schooling
Knowledge
Value
Zorig chusum skills (Artisan
skills)
Cultural participation
Speak native language
Driglam Namzha (code of
etiquette and conduct)
Political participation
Services
Governance performance
Fundamental rights
Donation (time & money)
Safety
Community relationship
Family
Wildlife damage
Urban issues
Responsibility towards
environment
Ecological issues
Household per capita income
Assets
Housing
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Indicator
weight
1/3
1/6
1/6
1/3
1/10
3/10
3/10
3/10
1/2
1/2
3/10
3/10
1/5
1/5

Domain
weight
1/9
1/9
1/9
1/9
1/9
1/9
1/9
1/9
1/9
1/9
1/9
1/9
1/9
1/9

3/10

1/9

3/10
1/5

1/9
1/9

1/5

1/9

2/5
2/5
1/10
1/10
3/10
3/10
1/5
1/5
2/5
2/5

1/9
1/9
1/9
1/9
1/9
1/9
1/9
1/9
1/9
1/9

1/10

1/9

1/10
1/3
1/3
1/3

1/9
1/9
1/9
1/9
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GNH Index construction
To calculate the GNH, the data of the population are aggregated
into a decomposable ‘Adjusted Headcount Ratio’ or ‘M0’ measure
(Alkire and Foster 2011). M0 is constructed by multiplying HUAU,
where HU represents the percentage of people who have not
achieved sufficiency in 6 domains or 66% of the weighted
indicators, thus are identified as not-yet-happy, and !!!"#$%% is the
average proportion of dimensions in which those not-yet-happy
people lack sufficiency.
The Adjusted Headcount ranges in value from 0 to 1, with larger
numbers signifying greater insufficiencies and less happiness. In
order to create the GNH Index in which a higher number reflects
greater happiness, the Adjusted Headcount is subtracted from 1
to obtain the GNH Index (GNH = 1-M0).
That is, GNH=(1- H U A U ) where:
Headcount ratio (!! ): Percentage of people who are not-yethappy
Breadth (!!
!"#$%% ): The intensity/average of insufficiency amongst
those who are not-yet-happy
As mentioned above, the GNH Index formulae can also be
written GNH = H ! + (H ! ∗ !!!"## ), where H ! are the percentage
of happy people [H ! = (1 – H ! )] and !!!"## is the percentage of
dimensions in which the average not-yet-happy person enjoys
sufficiency [!!!"## = 1-!!!"#$%% ]. This way of presenting the same
results focuses on happiness and sufficiency; the first presentation
focuses on the not-yet-happy people and their insufficiencies.
Both formulae create the same number, and both are useful in
explaining the GNH Index and analysing it to inform policy
responses. The GNH Index can be decomposed by population
sub-groups like dzongkhags or gender or age, and broken down
by indicators.
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Wages and salaries (incl. TA/DAs)
Fruits
Vegetables
Cereals
Meat, dairy products, and eggs
Forest wood and non-wood products
Weaving and other crafts
Remittances received
Pensions, kidu/donations received
Sale/hire of vehicles, other machineries, building,
and animals
Net income from business, contracts, and transport
services
Others
Total income

Table 24: Household income by major sources

Additional Statistical Tables

39,211.89
932.41
98,883.56

4,387.76
112.24
105,541.80
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15,793.24

3,043.62

Control group
Mean
SD
43,803.95
65,050.27
3,863.01
8,326.00
18,344.33
24,741.34
9,440.56
23,340.85
12,570.71
38,034.26
50.71
387.92
1,471.94
11,908.32
8,423.47
18,138.41
503.47
6,113.80

12,446.81
1,659.57
165,969.10

5,574.47

73,150.18
8,925.48
261,635.20

15,614.58

Treatment group
Mean
SD
39,811.06
50,358.21
8,758.94
10,376.86
58,403.83
166,589.20
12,063.83
26,066.20
19,112.77
25,107.66
431.91
1,561.23
3,382.98
21,070.85
6,744.68
10,317.71
-

5,946.50
411.52
117,229.40

3,533.13

15,758.57

SD
62,403.90
8,948.84
77,587.37
23,858.27
35,946.97
779.32
14,114.96
16,905.07
5,491.71

47,605.14
4,027.21
146,501.40

Overall
Mean
43,031.66
4,809.96
26,092.46
9,947.94
13,836.05
124.44
1,841.56
8,098.77
406.09
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Table 25: Impact on GNH with 1, 2 and 3 NN matching

GNH index
Observations

NN (3)

NN (2)

NN (1)

0.0154
(0.0331)

0.0140
(0.0369)

0.0151
(0.0380)

243

243

243
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table 26: Impact on GNH using linear regression
(1)
GNH Index

VARIABLES
Treatment (1=treatment group)
Source of livelihood (1=agriculture)
Education (1=had a family member who studied up to grade
eight)
Land holding (1=2.4 acres of land or more)
Livestock ownership (1=owns at least 4 cattle or 15 chicken)
Housing condition (1=permanent house)
Family size (1=four or more family members)
Dependency ratio
Gender of the eldest hh member (1=male)
Gender of the respondent (1=male)
Age of the respondent
Marital status (1=married)
Occupation (1=farmer)
Constant
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0.00731
(0.0351)
0.0376
(0.0632)
0.0481*
(0.0274)
0.0305
(0.0288)
-0.00824
(0.0184)
0.0412
(0.0653)
-0.0664**
(0.0306)
0.0413*
(0.0241)
0.0713**
(0.0295)
0.0564*
(0.0307)
-0.00127
(0.00107)
-0.0474
(0.0362)
-0.0435
(0.0577)
0.766***
(0.102)
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(1)
GNH Index
243
0.104

VARIABLES
Observations
R-squared

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table 27: Domain contributions, between beneficiary and Mongar
farmers

Psychological wellbeing
Health
Time use
Education
Cultural diversity
Good governance
Community vitality
Ecological diversity
Living standard

Mongar
farmers
0.066
0.099
0.065
0.051
0.079
0.077
0.085
0.078
0.060

Project
benef.
0.082
0.101
0.078
0.079
0.100
0.084
0.095
0.093
0.091

t-stats

df

p-value

-3.0202
-0.6582
-2.2737
-5.1085
-4.7949
-1.463
-2.7862
-4.0740
-4.9938

306
306
306
306
306
306
306
306
306

0.0027
0.5109
0.0237
0.0000
0.0000
0.1445
0.0057
0.0001
0.0000

Table 28: Mean walking time to the nearest health care centre
Mongar Farmer
Beneficiary

Mean walking time
77.74
89.11

S.E.
6.38
9.19

Table 29: GNH Indicators: Differences between beneficiary and nonbeneficiary group

Life satisfaction
Sufficient (%)
Insufficient (%)
Positive emotions
Sufficient (%)
Insufficient (%)
Negative emotions
Sufficient (%)
Insufficient (%)
Spirituality
Sufficient (%)
Insufficient (%)

Nonbenef

Benef

Overall

x2

df

pvalue

79.6
20.4

78.7
21.3

79.4
20.6

0.0175

1

0.895

48
52

55.3
44.7

49.4
50.6

0.8215

1

0.365

56.1
43.9

68.1
31.9

58.4
41.6

2.2336

1

0.035

22.4
77.6

29.8
70.2

23.9
76.1

1.1234

1

0.289
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Mental health
Sufficient (%)
Insufficient (%)
Self-reported health
Sufficient (%)
Insufficient (%)
Healthy Days
Sufficient (%)
Insufficient (%)
Disability
Sufficient (%)
Insufficient (%)
Working hours
Sufficient (%)
Insufficient (%)
Sleeping hours
Sufficient (%)
Insufficient (%)
Literacy
Sufficient (%)
Insufficient (%)
Schooling
Sufficient (%)
Insufficient (%)
Knowledge
Sufficient (%)
Insufficient (%)
Values
Sufficient (%)
Insufficient (%)
Native language
Sufficient (%)
Insufficient (%)
Cultural participation
Sufficient (%)
Insufficient (%)
Artisan skills
Sufficient (%)
Insufficient (%)
Driglam Namzha
Sufficient (%)
Insufficient (%)

Nonbenef

Benef

Overall

x2

df

pvalue

87.8
12.2

97.9
2.1

89.7
10.3

4.2042

1

0.04

49
51

53.2
46.8

49.8
50.2

0.269

1

0.604

89.3
10.7

85.1
14.9

88.5
11.5

0.6495

1

0.42

87.2
12.8

87.2
12.8

87.2
12.8

0.0000

1

0.998

31.1
68.9

17
83

28.4
71.6

3.7074

1

0.054

81.6
18.4

68.1
31.9

79
21

4.1958

1

0.041

40.8
59.2

51.1
48.9

42.8
57.2

1.6261

1

0.202

16.3
83.7

23.4
76.6

17.7
82.3

1.3039

1

0.253

6.6
93.4

2.1
97.9

5.8
94.2

1.417

1

0.234

98
2

100
0

98.4
1.6

0.9752

1

0.323

98.5
1.5

100
0

98.8
1.2

0.7284

1

0.393

72.4
27.6

80.9
19.1

74.1
25.9

1.3935

1

0.238

85.2
14.8

89.4
10.6

86
14

0.5445

1

0.461

58.2
41.8

61.7
38.3

58.8
41.2

0.196

1

0.658
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Government performance
Sufficient (%)
Insufficient (%)
Rights
Sufficient (%)
Insufficient (%)
Services
Sufficient (%)
Insufficient (%)
Political participation
Sufficient (%)
Insufficient (%)
Donation
Sufficient (%)
Insufficient (%)
Community relationship
Sufficient (%)
Insufficient (%)
Family
Sufficient (%)
Insufficient (%)
Safety
Sufficient (%)
Insufficient (%)
Environmental issues
Sufficient (%)
Insufficient (%)
Urban issues
Sufficient (%)
Insufficient (%)
Environmental responsibility
Sufficient (%)
Insufficient (%)
Wildlife damage
Sufficient (%)
Insufficient (%)
Assets
Sufficient (%)
Insufficient (%)
Housing
Sufficient (%)
Insufficient (%)

Nonbenef

Benef

Overall

x2

df

pvalue

30.1
69.9

40.4
59.6

32.1
67.9

1.8537

1

0.173

46.4
53.6

36.2
63.8

44.4
55.6

1.6157

1

0.204

54.8
45.2

44.7
55.3

57.2
42.8

2.7314

1

0.153

86.7
13.3

87.2
12.8

86.8
13.2

0.0083

1

0.928

55.1
44.9

53.2
46.8

54.7
45.3

0.0559

1

0.813

57.7
42.3

74.5
25.5

60.9
39.1

4.5016

1

0.034

90
10

83
17

90.1
9.9

3.3418

1

0.168

95.4
4.6

93.6
6.4

95.1
4.9

0.2591

1

0.611

96
4

93.6
6.4

97.9
2.1

4.4095

1

0.12

96.9
3.1

95.7
4.3

96.7
3.3

0.1698

1

0.68

75
25

76.6
23.4

75.3
24.7

0.0519

1

0.82

39.8
60.2

31.9
68.1

38.3
61.7

0.9967

1

0.318

68.9
31.1

85.1
14.9

72
28

4.9544

1

0.026

74.5
25.5

76.6
23.4

74.9
25.1

0.0894

1

0.765
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Nonbenef

Household income per capita
Sufficient (%)
42.3
Insufficient (%)
57.7

Benef

Overall

x2

df

pvalue

61.7
38.3

46.1
53.9

5.7157

1

0.017

Table 30: GNH indicators: Differences between beneficiary and Mongar
farmers

Life satisfaction
Sufficient (%)
Insufficient (%)
Positive emotions
Sufficient (%)
Insufficient (%)
Negative emotions
Sufficient (%)
Insufficient (%)
Spirituality
Sufficient (%)
Insufficient (%)
Mental health
Sufficient (%)
Insufficient (%)
Self-reported health
Sufficient (%)
Insufficient (%)
Healthy Days
Sufficient (%)
Insufficient (%)
Disability
Sufficient (%)
Insufficient (%)
Working hours
Sufficient (%)
Insufficient (%)
Sleeping hours
Sufficient (%)
Insufficient (%)
Literacy
Sufficient (%)
Insufficient (%)

Mongar
Farmers

Project
Benef.

Overall

c2

df

pvalue

80.8
19.2

78.7
21.3

80.5
19.5

0.1141

1

0.736

55.6
44.4

55.3
44.7

55.5
44.5

0.0009

1

0.976

37.5
62.5
35.6
64.4

68.1
31.9
29.8
70.2

42.2
57.8
34.7
65.3

15.226

1

0.000

0.6002

1

0.439

89.7
10.3

97.9
2.1

90.9
9.1

3.254

1

0.071

59
41

53.2
46.8

58.1
41.9

0.5528

1

0.457

92.7
7.3

85.1
14.9

91.6
8.4

2.9873

1

0.084

88.9
11.1

87.2
12.8

88.6
11.4

0.1083

1

0.742

17.2
82.8

17
83

17.2
82.8

0.0014

1

0.971

82
18

68.1
31.9

79.9
20.1

4.7912

1

0.029

16.5
83.5

51.1
48.9

21.8
78.2

27.9941

1

0.000
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Mongar
Farmers

Project
Benef.

Overall

c2

df

pvalue

9.2
90.8

23.4
76.6

11.4
88.6

7.9832

1

0.005

2.7
97.3

2.1
97.9

2.6
97.4

0.0484

1

0.826

99.6
0.4

100
0

99.7
0.3

0.1807

1

0.671

100
0
47.1
52.9

100
0
80.9
19.1

100
0
52.3
47.7

18.1568

1

0.000

70.5
29.5

89.4
10.6

73.4
26.6

7.2547

1

0.007

57.5
42.5

61.7
38.3

58.1
41.9

0.2929

1

0.588

49.8
50.2

40.4
59.6

48.4
51.6

1.404

1

0.236

48.3
51.7

36.2
63.8

46.4
53.6

2.3466

1

0.126

60.9
39.1

44.7
55.3

58.4
41.6

4.3242

1

0.038

77.4
22.6
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Donation
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Insufficient (%)
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Family
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Insufficient (%)
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Safety

Mongar
Farmers

Sufficient (%)
97.3
Insufficient (%)
2.7
Environmental issues
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99.6
Insufficient (%)
0.4
Urban issues
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97.3
Insufficient (%)
2.7
Environmental responsibility
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87.4
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12.6
Wildlife damage
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13.4
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86.6
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63.2
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36.8
Housing
Sufficient (%)
41
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59
Household income per capita
Sufficient (%)
34.9
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65.1

Project
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Overall

c2

df

pvalue
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6.4

96.8
3.2

1.7366

1

0.188
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1.3

11.185

1

0.001
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0.3475

1

0.556

76.6
23.4
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3.7662

1

0.052
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83.8

10.0294

1

0.002

85.1
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33.4

8.5725

1

0.003
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46.4
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20.2936

1
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12.0613

1
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Figure 13: People enjoying sufficiency, between farmers and nonfarmers
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Screening Questionnaire
Reference year
ref

Record the year you first joined the project

[This is a retrospective survey and all questions must be asked with
reference to the time the beneficiary farmer/household first joined the
HRDP-JICA project].

Project specific criteria
1. Did you have a land suitable for horticulture? [A person or a
household should have a minimum of 0.31 acres
approximately with assured irrigation].
Screen1

Yes

No

1

0

2. Was agriculture the main source of your family’s livelihood?
Screen3

Yes

No

1

0

Household socio-economic variables
3. Did your family had a member who studied up to grade eight
in the school?
Screen4

Yes

No

1

0

4. How many acres of land did your household own?
Screen5

Less than 2.4 acres
0

2.4 acres or more
1

5. Did your household own the following livestock?
Screen61
Screen62
Screen63

Animals
Cattle (>=4)
Chicken (>=15)
Horse/mule/donkey (>=1)
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Yes
1
1
1

No
0
0
0
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6. How was the type of dwelling you lived in?
Screen7

Semi-permanent
0

Permanent
1

7. What was the household size at that time? [Include only
those who have lived together in the house at that time].
Screen8

Less than four
0
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Four or more members
1

