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Foreword

Rodent control has been the focus of a number of ACIAR projects in
Vietnam and other countries since the early 1990s.

Rodents adversely affect rural families in three main ways: they eat
agricultural crops in the field; they eat, spoil and contaminate stored food;
and they carry diseases of humans and their livestock. In the Asia—Pacific
region, rodents are one of the most important constraints to agricultural
production. Management of rodent pests in agricultural regions is a high
priority for reducing poverty.

Research carried out by the Commonwealth Scientific and Industrial
Research Organisation (CSIRO) and a number of partner organisations
and supported by ACIAR has been aimed at developing an ecologically
based approach to rodent management. This concept promotes actions that
facilitate sustainable agriculture with minimum impact on the
environment.

This impact assessment was carried out to examine the level of adoption of
research results by rice farmers, the general community and policy-makers
in Vietnam and the sustainability of adoption. Its findings will be
important as a basis for planning any future projects to facilitate the uptake
of research on rodent control in Vietnam.

i, Coe

Peter Core
Director
Australian Centre for International Agricultural Research
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Details of projects assessed

ACIAR project AS1/1998/036 (Vietnam
component only)

Collaborating organisations

Project leaders
Principal researchers
Duration of project
Total ACIAR funding

Project objectives in Vietham

Location of project activities

Management of rodent pests in rice-based farming systems (building on
previous project ASI/1996/079, Management of rodent pests in Vietnam)

CSIRO Sustainable Ecosystems, Canberra, Australia (CSE); National Institute of
Plant Protection, Hanoi, Vietnam (NIPP)

Dr Grant Singleton (CSE); Professor Le Van Thuyet (Director, NIPP)

Mr Peter Brown (CSE); Dr Nguyen Van Tuat and Dr Tran Quang Tan (NIPP)
| January 1999 — 30 June 2003

A$291,504

To establish and monitor the effectiveness of an integrated rodent management
program at the village level (IRM-V)

To establish and maintain a ‘rodent pest network’ linked with the International
Rice Research Institute’s (IRRI’s) integrated pest management (IPM) network
To improve rodent field methods and management through training, simple
field manuals and extension literature

To extend the results of the village-level study to Plant Protection Department
staff in five provinces of northern Vietnam

Me Linh District, Vin Phuc Province

ACIAR-World Vision project
CTE/2000/165 (Vietham component only)

Collaborating organisations

Project leaders
Duration of project
Total ACIAR funding

Project objective

Location of project activities

Facilitating farmer uptake of ACIAR project results: Component 4 — Rat
control in rice-based farming systems (World Vision project VN3 1-174945)

World Vision Australia (WVA); World Vision Vietnam (WV-VN); CSE,
Australia; NIPP, Vietnam; Institute of Animal Sciences, Vietnam (IAS); provincial
Plant Protection Departments, Vietnam (PPDs); CARE International

Graham Tardif (WVA); David Purnell (WV-VN)
| January 2001 — 3| December 2003
A$83,066

To utilise IRM-V technologies developed in ACIAR projects, including the
community trap-barrier system, as a technical component of a larger WV-VN
rural development project in south-central Vietnam

Bac Binh, Tuy Phong and Ham Thuan Bac districts, Bin Thuan Province

AusAID Capacity-building for Agriculture
and Rural Development (CARD) project
2000/024

Collaborating organisations

Project leader
Duration of project
Total AusAID CARD funding

Project objective

Location of project activities

Enhancing capacity in rodent management in the Mekong delta region using
non-chemical methods

CSE Australia; International Rice Research Institute, Los Bafios, Philippines
(IRRI); IAS, Vietnam; PPDs, Vietnam

Dr Grant Singleton (CSE)
July 2000 — mid-October 2002
A$317,200

To extend community-based rodent management approaches developed in
ACIAR-funded projects through training of PPD extension staff

Tien Giang and Soc Trang provinces
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Summary

As aresult of two previous projects funded by the Australian Centre for
International Agricultural Research (ACIAR) on management of rodent
pests in Southeast Asia (AS1/1994/020 and AS1/1996/079), a four-year
project (AS1/1998/036) followed, entitled Managing rodents in rice-
based farming systems. This project focused on delivering cost-effective,
environmentally friendly, benign, rodent control technologies such as the
trap—barrier system (TBS) and integrated rodent management at the
village level (IRM-V). It had five components: (1) physical control using a
trap—barrier system, now commonly called a community trap—barrier
system (CTBS); (2) management at the village level; (3) forecasting and
understanding the ecology of rodent populations; (4) biological control;
and (5) rodent pest control networking and training. Two of these
components (1 and 2) are covered in this assessment.

In addition to the research supported by ACIAR, the Australian Agency
for International Aid (AusAID) funded a Capacity-building for
Agriculture and Rural Development (CARD) project (2000/024) aimed at
enhancing Vietnam’s capacity in rodent management in the Mekong Delta
region using non-chemical methods. This was a two-year project that
ended in July 2002. ACIAR, in collaboration with World Vision, also
funded a program that was designed to facilitate farmer uptake of ACIAR
project results in Binh Thuan Province.

Despite the accomplishments of these projects, issues relating to current
adoption and sustainability of adoption, and the change in farmers’ net
income as a result of adopting technology need to be assessed. The
primary purpose of this adoption and impact assessment is to examine
these issues.

Information used for this assessment was gathered from key informants
among people involved in the ACIAR, AusAID CARD, and
ACIAR-World Vision projects and from focus-group discussions among
farmers representing the treatment and control areas in five provinces of
Vietnam: Vinh Phuc (in the north), Binh Thuan (south-central), and Bac
Lieu, Soc Trang, and Tien Giang (in the south).

Results of the assessment showed that IRM-V, which was introduced in
the north, has been adopted. Farmers have also used the CTBS, but
adoption has been relatively slow. This slow adoption can be attributed to
the fact that farmers do not see the need to use this technology given the
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currently low rat population. However, CTBS and IRM-V technologies
have influenced government policy at both the national and provincial
level. The results of the ACIAR project in the north became the basis for
national government policy pronouncements about the use of IRM-V.
These results also formed the basis of an information campaign about rat
control, which was aired on television and radio. In addition, at the
provincial level, a budget has been allocated for further CTBS
demonstrations and implementation of IRM-V.

Farmers believe that the CTBS is effective, but they are constrained by the
costs associated with the use of the technology. Based on the responses
and observations from the study, conditions for CTBS adoption include
(among other factors) the following: (1) monoculture farming; (2) good
irrigation facilities; (3) presence of a strong, cooperative farmers’
association, or an integrated pest management (IPM) club; (4) high rodent
population; (5) partial subsidy for small farmers, cooperatives, farmers’
association, or IPM club; (6) capacity building to strengthen existing
cooperatives, farmers’ association, or [PM club; and (7) large farm size for
individual adoption.

As anew technology, the CTBS faces slow adoption. However, some
positive indications imply continuous or sustained use of the technology,
such as: (1) a policy pronouncement from the Prime Minister directing the
use of integrated IRM; (2) existing infrastructure — for example,
cooperatives for sustained implementation; (3) budgetary allocation from
the government; (4) culture of community cooperation; (5) individual
adoption by small farmers in areas with a high rodent population; (6)
individual adoption by farmers with relatively bigger farms; and (7) strong
support by provincial governments in the south (e.g. Bac Lieu) and north
(e.g. Hai Phuong) that were not involved in the studies.

The quantitative benefits that farmers derive from the use of CTBSs and
practice of IRM-V are increased yields resulting from reduced yield losses
from rats, a lower rodent population in project areas, reduced use of toxic
rodenticides due to the shift to ecologically based rodent-control methods,
decreased use of plastic fences to protect the whole area, and decreased
rodent control cost.

Results of the benefit—cost analysis (BCA) showed a positive impact on
farmers’ welfare in terms of financial benefits. In all five provinces, the
net present values (NPVs) are positive and the benefit—cost ratios (BCRs)
are greater than one. The sensitivity analysis without subsidy showed that,
except for Soc Trang Province, the technology is still financially
beneficial for the farmers in the provinces covered by the assessment.
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Other impacts of the technology are improved environmental and health
conditions and a more cohesive interaction among community members.

Among the recommendations forwarded, based on the results of the
assessment, are the following: (1) extend the project that focuses on the
delivery of these mature technologies (IRM-V and CTBS) to sustain the
positive gains from the previous projects; (2) incorporate capacity-
building, which would strengthen existing cooperatives, farmers’
associations, or [PM clubs in the extension phase of the project; (3) study
the modification of the CTBS to reduce the costs; (4) provide a credit
facility for small farmers or cooperatives/farmers’ associations; (5)
include monitoring and assessment of the adoption process and its impact
to determine the benefits of the project to society as a whole; and (6)
characterise the nature of rodent problems in particular regions and
develop management strategies tailored to the upland and rainfed lowland
systems.
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| Introduction

Rice (Oryza sativa L.) is the staple food of more than half of the world’s
population (IRRI 1997) and Asian countries contribute nearly 90% of the
total global production. Aside from being a staple food and common source
of livelihood, rice also plays a major role in almost all Asian cultures.

Vietnam, an S-shaped country with 80 million people, is one of the major
rice-producing countries in Asia. It stretches from the mountainous north
and the Red River Delta to a narrow central belt snaking down to the fertile
Mekong Delta in the south. It has a total agricultural land area of 9.4
million ha, 45% of which is for rice cultivation. Around 70% of the total
labour force in the country work in agriculture. Total rice production in
2002 was 34,063,500 t, with an average yield of 4.5 t/ha (Cuc 2003).

Rice production in Vietnam, however, is threatened by rodent pests.
Rodents generally cause chronic preharvest losses of 5-10% in rice and
the problem is escalating in some regions (Singleton et al. 2003b). Rodents
are considered one of the three most important problems facing the
agricultural sector. With intensification of rice-growing from two to three
rice crops a year, the rodent population and, consequently its damage to
crops, has escalated. For example, the crop area with high rat damage
increased from approximately 50,000 ha in 1993 to more than 310,000 ha
in 1997 (Brown et al. 2004), much of which is rice.

The rice-field rat, Rattus argentiventer, is the most damaging rat species in
Vietnam, followed by the lesser rice-field rat (Rattus losea). The rice-field
rat is also an important rodent pest of rice crops in other parts of Southeast
Asia, such as Malaysia and Indonesia.

The Australian Centre for International Agricultural Research (ACIAR)
funded two projects in 1994 and 1996 (AS1/1994/020, Management of
rodent pests in Southeast Asia, and AS1/1996/079, Management of rodent
pests in Vietnam) to establish a better understanding of the population
ecology and habitat use of rodent pests, and thereby develop
environmentally friendly and sustainable rodent control technologies. The
results of these projects provided a solid platform for the implementation of
a four-year follow-up project (AS1/1998/036) entitled Managing rodents in
rice-based farming systems, which had five components: (1) the community
trap—barrier system (CTBS), (2) integrated rodent management at the
village level (IRM-V), (3) forecasting and ecology of rodent populations,
(4) biological control, and (5) rodent pest network and training.
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In addition to the research supported by ACIAR, the Australian Agency
for International Development (AusAID) funded a Capacity-building for
Agriculture and Rural Development (CARD) project (2000/024) aimed at
enhancing Vietnam’s capacity in rodent management in the Mekong Delta
region using non-chemical methods. Specifically, the intention of the
CARD project was to develop the research and implementation capacity
of Vietnamese agricultural researchers in the area of ecologically based
(non-chemical) rodent management, and to help develop a regional plan
for implementation and monitoring of effective rodent management. This
two-year project was completed in July 2002.

During the life of the CARD project, another related project was carried
out in Bac Binh District in Binh Thuan Province, funded under a joint
ACIAR—World Vision Vietnam initiative. This rodent project, conducted
in 2001-03, was the fourth of five components (CTE/2000/165) of the
project Facilitating farmer uptake of ACIAR project results: World Vision
collaborative program. This project (VN31-174945) aimed to introduce
the CTBS and other methods of non-chemical control to this badly rodent-
affected region to the east of the Mekong Delta.

Excellent progress was made in establishing village-level trap—barrier
systems and other biological-control methods (review of AS1/1998/036
by Singleton et al. 2003a). Benefit—cost ratios (BCRs) were estimated
(see, for example, Brown et al. 2004; Tuan 2003), and it was believed that
the investment in rodent control had created political awareness at the
national level as well as in government extension agencies and non-
governmental organisations (NGOs). Rodent control measures have been
extended to districts within the project target areas, with early results from
activities in Vietnam looking promising. However, the pre- and post-
project surveys conducted by social scientists at the International Rice
Research Institute (IRRI) identified perceived constraints to adoption,
particularly with regard to community actions and the problem of ‘free-
riders’ (those who benefit from the system, but do not contribute to its cost
or upkeep) (Morin et al. 2003; Palis et al. 2003).

Thus, this assessment was carried out to examine in more detail the (1)
current adoption level of research results by rice farmers, the general
community, and policy-makers in Vietnam, and (2) the sustainability of
adoption. The key question that remained unanswered was this: Will
farmers continue to apply integrated village-level rodent-management
strategies, including community trap—barrier systems (CTBSs), if these
strategies are no longer subsidised by government or through donor
funding? Specifically, the assessment aimed to determine the changes in
the economic welfare of farmers and the community resulting from the
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adoption of CTBSs and/or other recommended rodent control measures,
and describe the current and expected adoption levels and rates. As an ex
post assessment, this assessment differs from an earlier assessment in the
sense that the information used is based on the farmers’ experiences in
adopting integrated rodent management, including the use of the CTBS.

2.1

The rodent control projects and
outcomes

The ACIAR project AS1/1998/036, entitled Managing rodents in rice-
based farming systems, focused on delivering cost-effective,
environmentally benign rodent-control technologies to rice farmers in
Vietnam, Laos, and Indonesia. This assessment, however, concentrates
only on Vietnam. It covers only the first two of the five components
included in the project, namely, (1) CTBS and (2) IRM-V. In addition,
AusAID funded a CARD project (2000/024) aimed at enhancing
Vietnam’s capacity in rodent management in the Mekong Delta region
using non-chemical methods, and ACIAR, in collaboration with World
Vision (WV), funded a program that was designed to facilitate farmer
uptake of ACIAR project results in Binh Thuan Province. The general
hypothesis of these projects is that rat control at the village level (where
farmers implement cultural and/or physical rodent management practices)
reduces the damage caused by rats and is cost-effective.

Technical background of the CTBS

The community trap—barrier system for rodent control in rice fields is an
ecologically based rodent management strategy that aims to manage a low
rat population in a sustainable and environmentally sound manner
(Singleton et al. 1999). The system has the following components:

m a‘trap crop’ (20 m x 20 m) planted about 20 days before the
surrounding rice fields or area — the technology effectively controls
an area of 10—15 ha

m aplastic barrier fence surrounding the trap crop, with small holes in
the fence just above the irrigation water
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2.2

m  multiple-capture traps suspended on bamboo above the water level,
placed adjacent to each hole — a mud mound provides access to the
hole and hence to the trap.

Typically, no common property exists in a rice field, since rice is the sole
property of the owner. But, when a TBS is established using shared
resources, such as materials and labour, a common property is created,
making it a CTBS. The shared benefits are reduced rodent damage to rice,
and consumable rodents, and other consumable animals caught in the
traps. The shared costs include: the cost of the fence and the labour to
establish it, costs related to early establishment of the trap crop, and daily
monitoring of the traps and the fence. Hence, the adoption of CTBS
technology requires community participation.

Integrated rodent management at the village level
Integrated rodent management at the village level (IRM-V) involves both

cultural and physical rodent management practices, such as the following:
®  synchronising cropping

® using community trap—barrier systems

m collecting rodents in two-week campaigns at key times in the
cropping cycle

m reducing the width of irrigation banks to less than 30 cm
m increasing general hygiene around villages and village gardens
®m  promoting synchronous fallow

m actions such as a rat bounty system at certain times during the crop,
trapping and hunting, using rodenticides, and digging burrows if a
high rodent population is forecast.

Scientists and extension officers developed these management practices
by combining scientific knowledge on the biology and management of
rodent pest species with the concept of ecologically based management
defined by Singleton et al. (1999). Similar to the practice of using the
CTBS alone, these other management practices require community action
at the village level.
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2.3

2.4

Scope and methodology of the projects

Farmer participatory research was conducted to refine and promote the
CTBS and IRM-V. Knowledge of these technologies was transferred
through training and action research through active partnerships and close
cooperation among farmers, village agricultural officers (part of the
people’s committee for each village), research institutions such as the
National Institute of Plant Protection (NIPP) and Institute of Agricultural
Sciences (IAS), and Plant Protection Departments (PPDs) at the regional,
provincial, and district levels.

Community trap—barrier system demonstrations were conducted in
northern, south-central, and southern Vietnam. IRM-V, however, was
conducted only in northern Vietnam. These demonstrations were
conducted from 1998 to 2002 in northern and southern Vietnam and in
2001-02 in south-central Vietnam.

Project outcomes

Northern Vietnam

The trial was conducted in four sub-villages of Tien Phong village, Me Linh
District, in Vinh Phuc Province. There are three main crop seasons during
the year: two rice crops and a winter crop. More than 20 vegetable crops are
grown throughout the year, such as tomato, squash, melons, onion, beans,
and kohlrabi (cabbage turnip belonging to the crucifer family).

Farmers primarily grow rice, but nearly all of them practise mixed
cropping — mostly rice and vegetables. This mixed-cropping practice is
further strengthened with the recent policy of the Ministry of Agriculture
instructing farmers to grow diversified crops (Vietnam News, 3 December
2003). Vegetables constitute the usual winter crop. The average farm size
is 0.3 ha (8.4 sao; 1 sao = 360 m?) — rice is normally grown on 0.19 ha
(5.2 sao) and vegetables on 0.13 ha (3.6 sao).

Integrated rodent management at the village level (IRM-V) was carried
out in two sub-villages or hamlets (treatment sites) where CTBS was
established, wherein farmers were encouraged to practise field sanitation,
synchronous land preparation, refuge reduction around villages, and
postharvest clean-up. Two other hamlets represented control sites in
which no rodent control advice was given. Ten CTBSs existed at the two
treatment sites per season. Based on farmer estimates, use of the CTBS
reduced yield loss in Vinh Phuc Province by 0.7 t/ha (Table 1).
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Table I. Estimated yield loss (t/ha) caused by rats, with and without a
community trap—barrier system (CTBS), by province and season,
Vietnam, 2002-03

Yield loss due to rats? Difference in yield
With CTBS Without CTBS loss
Northern Vietnam
Vinh Phuc
Spring 0.6 0.8 0.2
Summer 0.7 1.2 0.5
Totallyear 1.3 2.0 0.7
South-central Vietham
Binh Thuan
|'st season 0.7 1.3 0.6
2nd season 0.6 1.0 0.4
Totallyear 1.3 23 1.0
Southern Vietnam
Soc Trang
Summer—autumn 1.2 2.5 1.3
Winter—spring 1.5 32 1.7
Spring—summer 1.4 29 1.5
Totallyear 4.1 8.6 4.5
Tien Giang
Winter—spring 04 1.1 0.7
Spring—summer 0.3 0.8 0.5
Summer—autumn 0.2 0.6 0.4
Totallyear 0.9 25 1.6
Bac Lieu
Summer—autumn 0.2 1.9 1.7
Autumn—winter 1.0 2.3 1.3
Totallyear 1.2 4.2 3.0

? Based on estimates of farmer respondents during the focus-group discussions.

South-central Vietnam

In collaboration with World Vision Vietnam, ACIAR funded a two-year
(January 2001 — December 2002) project on rodent control in rice crops
(VN31-174945) in Bac Binh District, Binh Thuan Province, at an estimated
cost of A$94,190 (Tuan 2003). The main project goal was to help farmers
in the district to minimise rodent-inflicted damage in order to obtain
improved rice crop yields, by providing information and training on the use
of integrated pest management (IPM) techniques for rodent control,
particularly the use of the CTBS. During the project, 21 CTBSs were
established and operated by farmers over three seasons, depending on the



m ASSESSMENT OF RODENT CONTROL PROJECTS IN VIETNAM: ADOPTION AND IMPACT 17

availability of rainfall and irrigation. This task was supported by other
activities such as: (1) training lead farmers and government extension staff
in CTBS operation; (2) establishing farmer groups to manage the CTBS
sites, with savings and credit facilities through a cooperative to encourage
the establishment of further CTBS sites; (3) developing extension
pamphlets and training designs; and (4) establishing a network of contacts
for transferring the CTBS technology to other parts of Vietnam.

Use of the CTBS proved to be effective in Binh Thuan Province. The
difference in yield loss per ha between CTBS and non-CTBS farmers was
estimated to be 1.0 t/ha (Table 1).

Southern Vietnam

The CTBS was introduced to rice farmers in the Mekong Delta in 1998 to
facilitate farmer adaptation and, eventually, adoption on a large scale.
AusAID funded a two-year CARD project (2000/024) from 2000 to 2002,
aimed at enhancing Vietnam’s capacity in rodent management in the
Mekong Delta region, using non-chemical and ecologically based rodent
control. The participatory experiment had two treatments — with CTBS
and without CTBS — and was carried out in two provinces (Tien Giang
and Soc Trang). Twenty-four CTBSs were established at the hamlet level:
12 CTBSs were established in two districts of Tien Giang (Cai Be and Cai
Lay) and another 12 CTBSs in two districts of Soc Trang (My Tu and
Long Phu). Control sites (without CTBS) were selected about 2 km away
from each experimental hamlet. Similar to the other projects, the
establishment of CTBSs at the treatment sites was financed by the project.
This included materials for CTBSs, such as fences and rat traps, seeds for
planting trap crops, labour for pumping water (because the trap crops had
to be planted early), and labour for establishing CTBSs. Farmers’ equity
was in the form of ongoing labour, such as checking the rat traps daily and
keeping records of the total numbers of rats caught. Farmers who had
crops within the area protected by a CTBS (the ‘halo of protection’) were
responsible for maintaining and managing their CTBS. Unlike in northern
and south-central Vietnam, where labour for monitoring the traps was
paid, farmers in the south employed different dynamics and institutional
arrangements in CTBS management. For example, in Cai Be, trap
monitoring was organised by the integrated pest management (IPM) club
and rotated among club members. Since Vietnamese farmers eat the rats,
the rule is ‘check the trap and eat the rat’. In most cases, however, it was
the trap-crop owner, and sometimes farmers from neighbouring farms,
who monitored and maintained the CTBS. Similar to the other areas, the
use of CTBSs was reported to decrease the yield losses due to rats in Soc
Trang (4.5 t/ha) and Tien Giang Provinces (1.6 t/ha) (Table 1). As an
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offshoot of the Tien Giang and Soc Trang experiences, the PPD of Bac
Lieu adopted the use of CTBSs in several districts — 50 CTBSs were
established for demonstration purposes, using a partial subsidy from the
provincial government for materials, with encouraging results. In Bac
Lieu the yield loss from rats was 3.0 t/ha less with the use of CTBS.

Methodology for impact assessment

Five provinces — Vinh Phuc in northern Vietnam, Binh Thuan in south-
central Vietnam, and Soc Trang, Tien Giang, and Bac Lieu in southern
Vietnam — were visited for the assessment. All the provinces except for
Bac Lieu, which was an extension province, were pilot sites for the project.
In each province, focus-group discussions (FGDs) among farmers in a
treatment and control hamlet were conducted to elicit the information to be
used in the assessment. Table 2 summarises the number of farmers in the
FGD for each province. Information gathered included yield per ha, rice
price, production cost, estimated yield loss caused by rats, and rodent
management practices. The farmers in the treatment group were asked
about their experiences with IRM-V and the use of the CTBS, while
farmers in the control group were asked about their perceptions of IRM-V
and the CTBS. Both treatment and control farmers were also asked whether
they would erect their own CTBS even if no subsidy was provided.

Table 2. Distribution of farmers in the focus-group discussions, by province, Vietnam, 2003
Province Treatment group Control group

Vinh Phuc 10 (4 females and 6 males) 7 males

Binh Thuan (plus | | farmer leaders) 16 (2 females and 14 males) 10 (4 females and 6 males)
Soc Trang 14 (2 females and 12 males) 8 (I female and 9 males)
Tien Giang 9 males 6 males

Bac Lieu 19 (2 females and 17 males) 10 males

Hung Yen (World Vision site): 10 farmers, no treatment or control since the CTBS has yet to be introduced

Information about government policy on rodent control and experience
with [IRM-V and CTBSs was also solicited from key persons at the
national, provincial, and district levels of the PPD, IAS, and NIPP (a list of
key informants is given in the acknowledgments).

The ‘with CTBS’ and ‘without CTBS’ framework was used when
assessing farmers’ benefits from using the CTBS. This was done by
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obtaining the incremental benefits and incremental cost due to CTBS use.
The benefits considered in the analysis consisted of the value of the
differences between the CTBS and non-CTBS users in rice yield, the value
of rats caught inside the CTBS, and cost savings from reduced use of
rodenticides and plastic fencing.' Cost items consisted of the cost of rat
control, including rodenticides and CTBSs. Since farm size varied
considerably within and across provinces, costs and benefits were
expressed on a per hectare basis for uniformity. The net present value
(NPV) and the benefit—cost ratio (BCR) were the financial indicators used
to assess the financial viability of subsidising the CTBS. A sensitivity
analysis considering no subsidy for CTBS adoption was done to see
whether the technology without subsidy would still be financially viable
for the farmers. A discount rate of 10% was used for the estimation of
NPV and BCR. To determine the sensitivity of the NPV to changes in the
discount rate, two additional discount rates (5% and 15%) were used.

4.1

Impact, adoption, and indicators of
sustainability

Status of and impact on adoption

Common rodent control practices

Farmers in Vietnam use a variety of methods to control rodents, such as
chemicals, digging, hunting using dogs, trapping, electrocution, and,
particularly in the north, plastic barrier fences around entire farms, at an
average cost of A$5.88 (VND55,000?) per sao or 360 m? per season.
Many farmers incorporate traps with their plastic barrier fences, or hunt
and dig around their borders at night. The most popular traps used are kill-
traps (metal and wood mechanical traps) and sticky-traps (sheets of sticky
substance that physically traps rats). Sticky-traps are favoured for use in
houses and kill-traps are preferred for use in the field. The rodenticides
commonly used are warfarin (trade name Rat—K), zinc phosphide (an
acute poison), and one from China, which is very toxic and whose active
ingredient is not known. Families are primarily responsible for their own
rodent and pest management actions. Rodenticides and traps are used
individually, but digging and hunting are done in groups, indicating that
collective action for rodent control is not new among Vietnamese farmers.

! Plastic fence was used only in northern Vietnam.
2 A$1=VND9356, which is the average conversion rate for 2002—03.
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Northern Vietnam

Farmers at the treatment sites continue to practise the physical and cultural
components of IRM-V, except for the CTBS. Likewise, control farmers
adopted these IRM practices minus the CTBS, even during the project. As
aresult, it was reported that, from 1998 to 2002, a dramatic reduction
occurred in the number of farmers using plastic fence to surround their
whole crop area— from 100% to around 30% for both treatment and
control groups. Likewise, the frequency of chemical rodenticide
applications per cropping season has decreased from three applications to
one application, which concurs with earlier findings (Brown et al. 2004).

However, some farmers at both sites have started to use a bio-rodenticide
called ‘bio-rat’, which is Salmonella-based. Bio-rat is becoming popular
with farmers because of strong marketing. Bio-rat is more expensive than
the chemical rodenticides previously used by farmers. Data on the efficacy
of bio-rat are sparse and there are major human health concerns® on its use
(WHO 1967; Gratz 1994; Friedman 1996). The trend toward using bio-rat
strengthens the need for continuing education and promotion of IRM-V
and CTBS for controlling rats.

Farmers at both sites believe that controlling rats is most effective if done
simultaneously at the community level. Thus, digging, hunting, and
trapping are done at the same time in the village, though some farmers
practise trapping individually. With IRM-V, rodent control is no longer
the sole responsibility of individual families, but a concerted effort of all
families in the village.

Farmers in northern Vietnam did not adopt the CTBS because they
practise a mixed cropping system of rice—vegetables/ornamentals, which
made it difficult for them to establish the CTBS in areas of 10—15 ha
planted to rice. Because rice farms are scattered randomly, with vegetables
and ornamentals in between, and because CTBS materials are expensive,
farmers were not motivated to continue establishing CTBSs by
themselves.

The organised community participation for rodent control in the villages
in northern Vietnam is attributed to the presence of strong cooperatives,
born of the traditional commune system, which is the key social capital in
Vietnam and in which collective action is facilitated. For example, Tien
Phong, a village in Me Linh District of Vinh Phuc Province, has seven

3 Friedman et al. (1996) from the Centers for Disease Control in Atlanta, Georgia (USA),
evaluated a sample and determined it to be Salmonella enterica enterica bioserotype
enteritides (subgroup 1), which is a human pathogen.
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hamlets with seven cooperatives. Each cooperative employs a security
team in charge of village pest monitoring, including rodent control.
Farmers contribute A$0.43 (VND4000%) every year to pay the security
team, and for a rat bounty scheme, with PPD technicians doing pest
forecasting. Each household has a quota of 20 rats per season. In excess of
20 rats, the cooperative pays the household A$0.02 (VND200%) per rat
tail. The rat bounty campaign is part of the village mechanism for reducing
the rat population and is the village response to IRM-V. It is usually done
for a continuous period of five days and all household members
participate. Village members do various community rodent control tasks,
such as digging and trapping, simultaneously at specific crop stages for
one or two days. The village leader announces the activity and
representatives of each household participate.

Integrated rodent management at the village level spread in the north
because of a policy issued by the Vietnamese Prime Minister in 1998
(Policy No. 09-1998/CT/TTG) directing all farmers to use IRM-V,
organise groups for rodent control in each village, and limit the use of
rodenticides. In addition, NIPP promoted IRM through television and radio
from 1999 to 2000 and occasionally still does. Farmers were encouraged to
control rats early every season (before breeding), particularly at the tillering
stage or two weeks after planting, using various physical and cultural
methods. Farmers were taught the importance of concerted community
action. Both the policy proclamation and the media campaign emerged as a
result of two ACIAR-funded projects, AS1/1994/020 (Management of
rodent pests in Southeast Asia) and AS1/1996/079 (Management of rodent
pests in Vietnam) in collaboration with NIPP, as the NIPP director and the
PPD informed the Ministry of Agriculture (MOA) about the results of the
ACIAR projects and recommended actions and policy directions. The
MOA in turn endorsed the recommendation of the NIPP to the Prime
Minister. Note that, before the ACIAR project, the national policy for
rodent control was the use of chemicals.

Although the directive of the policy is at the national level,
implementation depends on the capacity of the individual provinces. In
Hai Phung Province, for example, A$23432—-A$35148 (VND200-300
million®) was allocated for rat control from 1998 to 2000 (personal
communication with Mr Cuong, director of the sub-PPD). The expenses
covered were training, publications, and CTBS demonstrations. Sub-PPD
staff trained farmers on IRM, including use of the CTBS, and instructed

4 A$1=VND9356, which is the average conversion rate for 2002—03.

5 A$1 =VNDS8535, which is the average conversion rate for the three years ending
31 December 2000.
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every village to undertake community action for rodent control. The
village committee, in turn, organised the groups for rodent control, as
instructed by the provincial people’s committee in reference to Policy No.
09-1998/CT/TTG.

Based on the Bac Binh experience in Binh Thuan Province (south-central
Vietnam), World Vision is implementing IRM-V elsewhere in Vietham —
IRM-V will be integrated in their 18 area development programs covering
12 provinces, mostly located in the north. At present, they are at the
capacity-building stage.

South-central Vietnam

A rodent outbreak occurred in 2001 in Binh Thuan Province, as reported by
farmers, World Vision staff, and sub-PPD staff. Big rodents (Ratfus
bandicota) migrated en masse from the mountains to rice fields searching
for food, particularly in the Mayang village of Bac Binh. Mr Ngoc, sub-
PPD director, attributed this mass rat migration to drought in the province
causing a food shortage for rats in the mountains. Mean rat damage at that
time was 40% (ranging from 30% to 100%). Rats caused very heavy
damage to maize over a 4000 ha area in two districts (Tuan 2003). Thus, the
ACIAR rodent project in Binh Thuan, which was facilitated in
collaboration with World Vision, was well received by farmers and
provincial governments through the sub-PPD. Farmer leaders (11 of them)
in Bac Binh perceived that, because of the use of the CTBS, the rat
population decreased in the CTBS areas but not in the non-CTBS areas.
This perception emerged because of the low rat populations at treatment
sites in spite of a dramatic reduction in the use of rodenticides (from 100%
to 10%), compared with the high rodenticide use (90%) among control
farmers. Synchronous planting and field sanitation were also practised in
the CTBS areas although field sanitation was arbitrarily done in groups. An
important point to note here is that the CTBS works not only in irrigated
areas but also in rainfed and upland areas, as in the case of Bac Binh.

Farmers at the treatment and control sites in Bac Binh are now ready to
adopt the CTBS technology even without a government subsidy. Farmers
will seek financing through their cooperatives, which are as strong as
those in the north. The cooperatives will be responsible for establishing,
monitoring, and maintaining CTBSs. Payment will be collected from
farmers after the harvest. This was supposed to be started by the farmers’
cooperative in Phan Ri Thanh village but, because of the low rat
population during the past two seasons, set-up of the CTBS was postponed
as it would just entail additional cost. The ‘free-rider’ problem, which has
been identified as a threat to CTBS adoption (Morin et al. 2003), will also
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be resolved. With the strong culture of community spirit in Vietnam, the
likelihood that farmers will establish CTBSs through their cooperatives
is high.

On the part of the government, results of the pilot study in Bac Binh
provided inputs to the MOA for demonstrating the effectiveness of the
ACIAR/World Vision project. In 2002, the sub-PPD allocated funds for
further demonstration of the CTBS in seven districts, but a low rat
population at that time led to implementation being postponed. However,
there are indications of a high rat population this year and the sub-PPD
intends to set up CTBSs at several demonstration sites covering the seven
districts, starting with the first crop of 2004.

As indicated by the World Vision leader in Bac Binh, other significant
findings of the study were:

m  more CTBS demonstration sites were set up, e.g. in Tuy Phong and
Ham Thuan Bac, and resulted in reduced rodenticide use at those
sites. Before the trials, all farmers used rodenticides, whereas only
10% of farmers still used them after the CTBS was introduced

m rat abundance decreased significantly in the three years after the
CTBS was introduced into the communities in the Bac Binh, Tuy
Phong, and Ham Thuan Bac districts

m  capacity-building among the technical staff of Bac Binh was achieved
through training by scientists from the Commonwealth Scientific and
Industrial Research Organisation (CSIRO), IAS, and NIPP. These
staff members, in turn, conducted training for farmers in their district
and extension staff in other districts.

Southern Vietnam

Three provinces (Tien Giang, Soc Trang and Bac Lieu) were visited in
southern Vietnam. Tien Giang, an original ACIAR pilot province, and Soc
Trang were both CARD pilot provinces, and Bac Lieu became an extension
province of the PPD based on the results in the other two provinces. Hence,
it can be considered that the project in Bac Lieu represents a direct impact
of'the ACIAR-CARD-supported project on the government .

In southern Vietnam, farmers still use other methods such as electrocution
and rodenticide, but to a lesser degree than before the trials. Incidents such
as the recent deaths of 14 people by electrocution in Tien Giang (personal
communication with Mr Chien, Director, PPD, Tien Gian Province)
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highlight the dangers of the former method. Farmers believe that rodents
can be controlled if farmers work together, and that rodenticides and other
chemicals have harmful effects on human health and the environment.
Thus, farmers in both the treatment (with CTBS demonstration) and
control (non-CTBS demonstration) areas perceive the CTBS as an
effective and safe method of controlling rats. Other gains from the CTBS
projects include increased farmer awareness of the negative
environmental effect of rodenticides, the importance of group action, and
knowledge of an alternative but safe method of controlling rats.

In Tien Giang, 7 out of 13 (three of six in Cai Be, and four of seven in Cai
Lay), or 54%, of the original CTBS farmers at the treatment sites are still
using the CTBS. In general, there was a decrease in their use of
rodenticide, which confirms earlier findings (Palis et al. 2003).
Interestingly, farmers from the control group mentioned that they had also
reduced their rodenticide use to some degree.

In Cai Be and Cai Lay, the CTBS has been adopted by individual farmers
whose farms have a high rodent population and whose farm size is greater
than 1 ha. The average farm size of a Vietnamese farmer in these two
districts is 0.5 ha. Unlike in Cai Be, where the trap-crop owners shoulder
all the expenses, farmer adopters in Cai Lay receive a 50% subsidy from
the Plant Protection Stations (district level). It is important to note that
surrounding farmers helped the farmer adopters establish CTBSs in both
districts. It is the trap-crop owner, however, who does the daily monitoring
of the trap crop, such as checking traps and maintaining the fence.

In Soc Trang, it was reported that none of the farmers continued using the
CTBS after the project. Although farmers are convinced of its
effectiveness, they are constrained by the high cost of CTBS materials and
the labour requirement. It should be recalled that a CTBS that will cost
VND1.5 million confers a ‘halo of protection’ of 15-20 ha. On a per
hectare basis, it will cost the farmer only VND75,000-100,000. Farmers
may not realise this per hectare cost because they compute the cost on a per
CTBS basis — an indication that the concept of cost-sharing may not be
well understood by the farmers. This issue could be minimised with the
establishment of a cooperative or IPM club. In southern Vietnam, the sub-
PPD has already formed 76 IPM clubs. In one treatment hamlet in My Tu
District, the former [PM club was converted into a cooperative in 2001,
and membership was extended to non-IPM members. This cooperative has
linked up with the Canadian International Development Agency (CIDA)
and received a grant of VNDS58 million. If the model of the Binh Thuan
cooperative effort can be introduced in this case, the likelihood that CTBS
use would be adopted and managed by the cooperative could increase.
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4.2

As an offshoot of the Tien Giang and Soc Trang CTBS experience, around
50 CTBS demonstration sites were established in Bac Lieu Province from
2000 to 2002, as reported by the sub-PPD director, Mr Van Giep. These
CTBSs were partially financed by the province at A$121 (VND1 million®)
per CTBS — the cost of material inputs. So, over this time, the province of
Bac Lieu spent A$6069 (VND50 million®) on the promotion of the CTBS
to farmers as an alternative technology to the use of rodenticides. By 2003,
the province had reduced its rodenticide allotment from A$1430-A$1907
(VND15-20 million”) to only A$477 (VNDS5 million”). The A$1430
(VND15 million”) difference was allotted to CTBS demonstrations. There
are now 18 additional CTBS demonstrations in five villages of Vinh Loi
District that were mainly financed by the PPD South. For all these CTBSs,
the trap-crop owner is a volunteer and the PPD instructs 10 farmers to take
turns in monitoring, without pay, throughout the cropping season.

Farmers from the treatment group in Bac Lieu expressed their satisfaction
with the effectiveness of the CTBS in reducing yield loss from rats. They
signified their intention to form farmer groups to continue to use the CTBS
on their own without waiting for financial support from the government,
with group members contributing equally to the establishment and
management of CTBS. In 2003, the sub-PPD introduced other IRM
practices to the farmers. Practices such as synchronised cropping should
not be a problem in this province as irrigation facilities are available. The
promotion of IRM in Bac Lieu in 2003 was in response to the national
policy #09-1998/CT/TTG, as outlined above.

In contrast, farmers in the control group still use rodenticide because,
during the 2002—03 cropping season, a chemical company, together with
the PPD and Plant Protection Council of the village, encouraged the use of
rodenticide and gave the chemicals free to farmers. As a result, they had no
problem with mobilisation. In 2003, however, no free rodenticide was
provided and the farmers had to buy the chemicals. Hence, they are now
planning to use the CTBS, especially because the sub-PPD is allocating
A$95 (VNDI million”) for the materials.

Other impacts

Environmental

Reduced use of plastic fencing. In the north, plastic fencing was
frequently used to protect the entire rice farm. However, when the CTBS is

6 A$1 = VND8238, which is the average conversion rate for the three years ending
31 December 2002.

7 A$1 = VND10486, which is the average conversion rate for 2003.
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used, fencing is needed around only a 20 x 20 m plot. Used plastic fencing
is frequently left in the field or burned. If discarded in the field, the non-
biodegradable plastic clogs irrigation channels and serves as habitat for
rodents. If farmers dispose of the plastic by burning it, this emits dioxins,
which are harmful to the ozone layer and human health. Since the projects,
only 30% of farmers still use plastic fencing around their whole farm area
— thus a significant reduction in the use of plastic has been achieved.

Reduced rodenticide use. The use of the CTBS and IRM-V has led to a
reduction in the use of chemical rodenticides. This has a positive effect on
the environment because residues from toxic chemicals that seep through
the groundwater and have hazardous effects on humans, livestock, and
other non-target organisms are minimised.

Health

Reduced health hazard. Reducing rodenticide use has a positive impact
on health because exposure to toxic chemicals decreases. Although
farmers reported no records of human death due to rodenticides, they
mentioned that the chemicals might have resulted in skin problems and
animal poisoning. In addition, reduced use of electrocution for rat control
will reduce the risk of human death. Furthermore, a study under the CARD
project relating to significant human health issues in the Mekong River
Delta promoted awareness of rat-borne diseases among researchers,
scientists, extension officers, professors and researchers in Vietnam
universities, and farmers. A reduction in the rodent population that
invades villages also helps reduce contamination of grain and water and
thus benefits the health of humans and livestock.

Rodenticide-free edible rats. Field rats are normally part of the diet in
Vietnam, particularly in the south. Rats caught through IRM-V and the
CTBS are poison-free and thus edible.

Social-community cooperation

Activities for IRM-V and CTBS use require group or community
participation. Thus, both can lead to more cohesive and healthier
interactions between community members. The impact of community
cooperation may be stronger in the south, which was influenced for
decades by the culture of a capitalist society before the reunification of
northern and southern Vietnam in 1976, i.e. there could be a more
noticeable effect in the south than in the north because the north already
has a strong community culture, whereas the south is less used to that way
of thinking.



m ASSESSMENT OF RODENT CONTROL PROJECTS IN VIETNAM: ADOPTION AND IMPACT 27

4.3

Conditions for adoption

Sustainability here refers to the continuous practice of IRM and use of the
CTBS after the termination of the project and when needed,® either with
government support or through farmers’ own financing. However, like
other technologies, there are catalytic conditions to be satisfied for
sustained adoption or use. In the case of a new technology such as the
CTBS, the rate of adoption may be slow, but indicators fo