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Abstract 

Rice farmers in the mid-hills region of Nepal are vulnerable to drought, which can drastically reduce 

yields. Stress-tolerant rice varieties (STRVs) can mitigate this vulnerability, as can having a high 

seed replacement rate (SRR) and using best management practices (BMPs) in rice cultivation. In 

2013, IFAD established and trained 12 seed producer groups (SPGs) across three districts in Nepal 

to improve local access to STRV seed. This paper presents propensity-score weighted regressions 

used to estimate the spillover effects of SPGs on the adoption of STRVs and BMPs and the SRR of 

non-member households in villages with an SPG, or that are next to a village that had an SPG, 

compared to randomly selected villages in the region. Non-member households in SPG villages are 

18 percentage points more likely to have grown an STRV for at least one season, 15 percentage 

points more likely to have grown an STRV in 2018 and 23 percentage points more likely to have 

grown an STRV in 2017, compared to non-member households in randomly selected villages. Non-

member households in adjacent villages are 19 percentage points more likely to have grown an 

STRV in 2017 compared to those in randomly selected villages. Non-members in SPG villages also 

have a higher SRR and are more likely to follow some BMPs compared to non-members in 

randomly selected villages. Results show that SPGs have the potential to improve the resilience of 

their local communities in the face of climate change.  









 

 
11 

 

In the second stage, household and community surveys were administered simultaneously in 

November-December 2018. Enumeration teams were comprised of current or recently graduated 

agriculture students. Most graduate students had previous survey experience and had worked 

previously with our partner organisation, iDE Nepal. The household survey began with a 

household roster, followed by a module on STRV adoption. Households were asked if they had 

heard of each of the improved drought-tolerant varieties grown by SPGs. If households reported 

having heard of the variety, they were asked when they first heard of it, if they had ever grown it, 

in which season they first grew it and where they obtained their initial planting material.  

The bulk of the remaining survey collected detailed information on rice cultivation during the 2018 

monsoon season, which is the main rice season in Nepal and runs from June to November. Some 

information on rice cultivation in the 2017 monsoon season was also collected. The plot roster 

module collected information on all plots cultivated in the 2018 monsoon season, such as plot 

size, land ownership, crops grown and whether the crops have suffered from insufficient water 

availability in the past five years. For plots under rice cultivation, additional questions were asked 

regarding irrigation, fertilizer and pesticide use as well as paid and unpaid labor. The next survey 

module collected information on rice varieties grown during the 2018 monsoon season, including 

the source of planting material, the year the household first grew the variety and whether they 

consider the variety improved or local and drought-tolerant. Plot-level information was then 

collected by variety, since more than one rice variety can be grown in a plot. Farmers reported 

area cultivated, quantity of seed planted, method of planting and quantity harvested for each 

variety in a plot. The remaining survey modules asked about household social capital, access to 

agricultural extension and asset ownership. GPS coordinates were also collected. 

For the community survey, we interviewed village leaders about the amenities and services 

available in the villages, including distance to the nearest asphalt road, agrovet and DADO. We 

also asked about adoption of STRVs in the village and whether local names were used for any of 

the STRVs varieties to assist with rice varietal identification.  

Household GPS coordinates were combined with various spatial datasets to create variables that 

can control for villages being selected for the establishment of a SPG and explain our outcomes of 

interest. We used the Landsat data (National Center for Atmospheric Research Staff, 2018) to 

calculate the Normalized Difference Vegetation Index (NDVI), a measure of the extent of green 

vegetation that ranges from -1 (a body of water) to 1 (rain forest). The distance from the 

household dwellings to the nearest road and IAAS as well as the elevation and slope of land were 

also calculated using a geographical information system.  

2.2. Sample selection  

The household and community surveys were conducted in 75 villages in Lamjung, Tanahu and 

Gorkha districts. These 75 villages include the 12 SPG villages. One village that is adjacent to 

each SPG village was also randomly selected to capture spillover effects onto neighboring 

villages. A list of adjacent villages and their approximate populations was provided by a local 

organisation that assisted with sampling, Child Health and Environment Save Society Nepal 

(CHESS Nepal); adjacent villages were those next to or sharing a border with the SPG villages. 

One adjacent village was selected for each SPG village using probability proportion to population 

size. The remaining 51 villages were randomly selected to represent the rice-growing households 

in the study area, which is shown by the yellow area in figure 2. The study area encompassed 

Village Development Committees (VDCs)2 that contained the SPG villages and VDCs that are 

adjacent to SPG VDCs or that connected them into a continuous area. Forty-one VDCs were 

included. This study area covers a realistic range for the dissemination of SPG seeds while also 

including villages that vary by distance to SPGs, access to roads, elevation and other factors that 

could affect adoption of STRVs.  

                                                           
2 VDCs are administrative units in Nepal that are smaller than districts but larger than villages. 
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The active SPGs produced between 200 kg and 16 mt of rice seed in 2017 for sale in 2018. 

However, not all members of the active SPGs sold rice seed in 2018 (the number ranged from 7 to 

52). Seven of the twelve groups had their own or a shared storage facility. The three inactive 

SPGs in 2018 did not have storage facilities.  

 

 

 

Figure 3. 2018 SPG membership  

Source: own analysis from focus group data 

Not all SPGs provided information for the year prior (2016 production/2017 sales), but it appears 

that production in 2016/2017 was higher than in 2017/2018. Bhrikuti produced over 9,000 kg; 

Saghan Bali produced 21,500 kg; Sundar produced 20,500 kg; Pragati produced 15,000 kg. Even 

two of the smaller SPGs produced more seeds in 2016/2017 than 2017/2018: Jaya Buddha 

produced 1,800 kg and Chardi/Ramgha produced 20,000 kg. We do not have information as to 

why 2016 production tended to be higher than 2017 production. 
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Figure 4. SPG production and sales in 2017/2018 

Source: own analysis from focus group data 

We collected a list of all the rice seed varieties SPGs had ever produced. It includes nine drought-

tolerant varieties (Sukkha-1, Sukkha-2, Sukkha-3, Sukkha-4, Sukkha-5, Sukkha-6, DRR 44, 

Hardinath and Radha-4) and one submergence tolerant variety (Swarna Sub-1). Members also 

grew Sabitri, Ramdan and Loktantra, which are varieties suitable for rainfed conditions but are not 

considered drought-tolerant (Adhikari, 2017). Additional varieties produced and sold by SPGs are 

Makwanpur, Sunaula Sagunda, CR Sub-1, Kirbhan Sub-1, Chait-5, Radha-9, Bindeswore and 

Mansuli, which are other improved varieties.  

SPGs most commonly sold seed from their storage facilities directly to farmers, DADOs located in 

district capitals and Sundar Cooperative. Only two SPGs sold to agrovets in 2018. Two agrovets 

reported that they used to purchase rice seeds from the SPGs but recently stopped because they 

can buy cheaper seed from producers in the plains, or terai region, particularly from the nearby 

Chitwan district. 

SPG executive members also reported rice cultivation practices learned from their IAAS trainings. 

They were trained on many topics, including nursery bed preparation, seeding rate, land 

preparation, weeding, input use, seed cleaning and storage. Respondents also reported that, prior 

to training, SPG members did not follow many of these practices. The list of BMP outcome 

variables in table 1 was based on this information and information obtained from the IAAS staff 

(Bishnu Bilas Adhikari) responsible for training SPG members. 

SPG executive members were asked about challenges to rice cultivation and sales. The two most 

commonly listed cultivation problems were lack of labor and machinery. These are exacerbated by 

the high level of migration from rural areas to urban areas in Nepal and to other countries. The 

biggest problem, however, related to finding consistent seed buyers. Some SPGs used to sell to 

Sundar Cooperative but said that Sundar no longer purchases their seed. Respondents from 

Sundar noted that a lack of labor made it challenging to manage their cooperative. This problem 

relates to what the agrovets reported: seed production is cheaper in the terai and SPGs face 

competition from seed producers there. Two of the more remote, inactive groups (Jaisitar and 

Shree Radha) also noted transportation difficulties for selling seed. 
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4.2. Econometrics results 

4.2.1. Statistical test results 

Propensity score overlap graphs are presented in the Appendix. For each treatment level (0-2), a 

high proportion of villages from each group are in the area of common support (i.e. the area where 

all groups have an above zero density of propensity scores), indicating that the overlap 

assumption is met and our villages are comparable (Imbens and Wooldridge, 2009). 

The Imai and Ratkovik test used to assess covariate balance between groups can only be 

estimated with binary treatment variable (Imai and Ratkovic, 2014). To test for covariate balance, 

treatment was specified in three ways: 1) SPG villages vs. randomly selected villages (excluding 

adjacent villages); 2) adjacent villages vs. randomly selected villages (excluding SPG villages); 

and 3) SPG and adjacent villages vs. randomly selected villages. For each specification, we fail to 

reject the null hypothesis that the treatment model balances covariates between treatment groups 

(p = 0.178, p = 0.390 and p = 0.999, respectively). This provides evidence that covariates are well 

balanced and that unconfoundedness assumption holds (Haile et al., 2017; Smale et al., 2018). 

4.2.2. STRV adoption and seed replacement ratio  

The RA, IPWRA and AIPW estimators indicate that living in a village with an SPG raises the 

probability that non-members have adopted an STRV at some point in the past by 17-18 

percentage points above non-members in randomly selected villages (table 3), indicating the 

presence of spillover effects within villages where SPGs were established. There is no evidence of 

spillover effects on STRV adoption among non-members in adjacent villages. In 2018, non-

members in SPG villages were about 15 percentage points more likely to have adopted STRVs 

than non-members in randomly selected villages (though the IPWRA results were not significant). 

The spillover effect on STRV adoption in SPG villages was stronger in 2017 than in 2018. The 

spillover effect of SPG on 2017 STRV adoption was also significant in adjacent villages. SPGs 

raised STRV adoption by 23-24 percentage points and 19-22 percentage points (depending on the 

estimators) for non-members in SPG villages and adjacent villages, respectively, compared to 

non-members in randomly selected villages. It is not surprising that spillover effects were greater 

in 2017 compared to 2018, as SPGs sold a higher quantity of seed in 2017 than 2018. The 

conceptual framework predicts that spillover effects on adoption will extend as far as SPG seed is 

commonly sold, which is likely in adjacent villages. The results suggest that spillover effects may 

extend farther in years of high production.  

 

Table 3. Spillover effects of SPGs on STRV adoption and SRR, by village type 

  Adopted in any season Adopted in 2018 Adopted in 2017 SRR 

(1 = yes) (1 = yes) (1 = yes) (0-100) 

 RA IPWRA AIPW RA IPWRA AIPW RA IPWRA AIPW RA IPWRA AIPW 

SPG 
vill. 

0.17 0.18 0.18 0.15 0.13 0.15 0.23 0.24 0.23 52.01 52.38 52.59 

*** *** *** *** 
 

*** *** *** *** *** ** *** 

(0.04) (0.04) (0.04) (0.06) (0.09) (0.06) (0.06) (0.06) (0.06) (19.60) (20.57) (19.57) 

Adj. 
vill. 

0.02 0.06 0.02 0.11 0.17 0.12 0.19 0.22 0.19 -3.05 -10.05 -3.09 

    
* 

 
* *** ** 

   
(0.07) (0.11) (0.07) (0.07) (0.10) (0.07) (0.10) (0.07) (0.10) (13.01) (13.18) (13.69) 

N 872 872 872 872 872 872 872 872 872 869 869 869 

Note: */**/*** denotes statistical significance at 10%/5%/1% respectively. Standard errors, reported in parentheses, are 
robust to heteroskedasticity. Results provide comparison between SPG villages/adjacent villages and randomly 
selected villages (considered the control group). Spillover effects are interpreted as percentage changes in the 
likelihood for binary outcome variables.  

Source: own analysis from survey data. Full regression results are available upon request to the authors.  
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All three estimators reveal that SRR is 52 percentage points higher for non-members in SPG 

villages compared to non-members in randomly selected villages. This large spillover effect is 

likely due to the lower cost, either explicit or implicit, of accessing new rice seeds for households 

living in SPG villages. While spillover effects on SRR of non-members in adjacent villages were 

expected, there is no evidence that this occurred in 2018. However, these results are in line with 

the previous finding that SPGs did not stimulate STRV adoption in adjacent villages in 2018; it 

would be interesting to determine if SPGs had an effect on SRR in 2017, but we did not collect this 

information. 

4.2.3. Best management practices 

According to the weighted estimators, non-members in SPG villages plant between 56 kg (IPWRA 

estimate) and 59 kg (AIPW estimate) less seeds per hectare compared to non-members in 

randomly selected villages (table 4). Non-members in SPG villages also rogue their rice fields one 

additional time compared to non-members in control villages. However, there are no spillover 

effects on these two BMPs for non-members in adjacent villages, suggesting that changes in 

behaviour due to learning/imitation is limited to those villages in close proximity to SPG members. 

The RA estimator suggests that non-members in SPG villages are 25 percentage points more 

likely to test seed moisture prior to storage compared to non-members in control villages. This 

estimate is significant at the 10 per cent level, while the weighted estimators are not statistically 

significant. The RA, IPWRA, AIPW estimators reveal that non-members in adjacent villages are 13 

per cent more likely to test seed moisture compared to non-members in randomly selected 

villages. Testing moisture is easy and can be done at no cost by biting the seed. Non-members in 

SPG villages are 16-17 percentage points more likely to grow lentils during the monsoon season 

compared to non-members in randomly selected villages, suggesting that SPG members have 

influenced the cultural practices of non-members living nearby.  

 

 

Table 4. Spillover effects of SPGs on seeding rate, roguing, moisture testing and legume cultivation, by village 

type  

 Seeding rate (kg/ha) 
Number of time rice fields 

were rogued 
Tested seed moisture prior 

storage (1 = yes) 
Grew legumes in 2018 (1 

= yes) 

 RA IPWRA AIPW RA IPWRA AIPW RA IPWRA AIPW RA IPWRA AIPW 

SPG 
Vill. 

-59.60 

(28.90) 

-56.40 

(26.35)  

-59.37 

(23.83) 

1.16 

(0.35)  

1.26 

(0.40)  

1.16 

(0.35)  

0.25 

(0.15)  

0.23 

(0.14) 

0.24 

(0.15) 

0.17 

(0.04)  

0.16 

(0.04)  

0.16 

(0.04)  

  ** ** *** *** *** *   *** *** *** 

Adj. 
Vill. 

23.84 

(24.49) 

25.26 

(26.35) 

23.83 

(24.55) 

0.03 

(0.23) 

-0.04 

(0.23) 

0.04 

(0.23) 

0.13 

(0.03)  

0.13 

(0.04)  

0.13 

(0.03)  

-0.10 

(0.10) 

-0.13 

(0.08) * 

-0.11 

(0.10) 

       *** *** ***    

N 868 868 868 872 872 872 871 871 871 872 872 872 

Note: */**/*** denotes statistical significance at 10%/5%/1% respectively. Standard errors, reported in parentheses, 

are robust to heteroskedasticity. Results provide comparison with SPG villages/adjacent villages to randomly 

selected villages. Spillover effects are interpreted as percentage changes in likelihood for binary outcome variables.  

Source: own analysis from survey data 

There is no evidence of significant SPG spillover effects on non-members in SPG villages and 

adjacent villages for the probability that a household cleans seeds prior to planting, the age of 

seedlings at the time of transplantation and the quantity of chemical fertilizer applied to rice fields 

(table 5). Cleaning seeds prior to planting and the quantity of chemical fertilizers applied are 

practices that are more difficult to observe, limiting the opportunity to learn by imitation, which 

could explain the absence of spillover effects.  
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Table 6. Effect of distance to SPGs in kilometres and minutes travel time on STRV adoption, SRR and use of 

BMPs 

 One additional km from SPG One additional minute in 
travel time from SPG 

 Coefficient or marginal effect 
(standard error) 

Coefficient or marginal effect 
(standard error) 

Adopted STRV (1 = yes) -0.021 (0.005) *** -0.002 (0.001) *** 

Adopted STRV in 2018 (1 = yes) -0.019 (0.005) *** -0.001 (0.001) * 

Adopted STRV in 2017 (1 = yes)  -0.015 (0.005) *** -0.001 (0.001) ** 

SRR (0-100) 0.12 (0.45) -0.08 (0.05) 

Cleaned rice seed prior to planting (1 = yes) 0.003 (0.005) 0.000 (0.001) 

Seeding rate (kg/ha) -1.476 (0.829) * -0.097 (0.103) 

Age of seedlings (days) -0.008 (0.04) -0.007 (0.004) * 

Organic fertilizer (kg/ha) 5.899 (98.412) 8.41 (12.06) 

Chemical fertilizer (kg/ha) 0.150 (1.547) -0.200 (0.170) 

Roguing (number of times per season) -0.002 (0.008) -0.001 (0.001) 

Tested moisture (1 = yes) -0.003 (0.004) -0.000 (0.001) 

Cultivated legume (1 = yes) -0.000 (0.003) -0.000 (0.001) 

Cultivated vegetable (1 = yes) -0.004 (0.005) -0.000 (0.000) 

Note: */**/*** denotes statistical significance at 10%/5%/1% respectively. Standard errors, reported in 
parentheses, are robust to heteroskedasticity. Results are presented as coefficients for continuous outcome 
variables, and marginal effects for regressions were estimated by logit or the fractional logit model.   

Source: own analysis from survey data 

Using distance to SPGs as treatment variables suggests that there is no SPG spillover effects on 

use of BMPs (table 6). Spillover effects of SPGs on adoption of BMPs may be more localized, 

reaching only non-members closely connected to SPG members. This follows the theory that 

knowledge about BMPs is most likely to spread through social proximity, resulting in localized 

spillover effects only. This finding is also consistent with our RA, IPWRA and AIPW results, which 

suggests no spillover effects on BMP adoption among non-members in adjacent villages, except 

for testing moisture. 

4.3.2. Effects on SPG members 

To provide evidence of the direct effects of SPGs on STRV adoption, SRR and use of BMPs 

among members, we used RA estimators where the treatment variable is a binary variable equal 

to one if a household member has ever been a member of an SPG and zero if the household is 

not a member and lives in a randomly selected village. We did not include non-member 

households who live in SPG or adjacent villages, as they have benefitted from spillover effects of 

the SPGs. We do not control for membership selection bias due to the difficulty in finding valid 

instrumental variables. Therefore, we do not claim that these results represent the causal impact 

of being a SPG member, but rather we examine the significance and magnitude of the direct 

effects as another mean of assessing the plausibility of the spillover effects of SPGs.  

We find that SPG members are 20, 29 and 24 percentage points more likely to have grown an 

STRV at any time in the past, in 2018 and in 2017, respectively, than non-members in randomly 

selected villages (table 7). In line with expectations, the magnitude of the direct effects is similar to 

the estimated indirect effect of SPGs on STRV adoption of non-members in SPG villages in 2017 

(23-24 percentage points) but higher than the estimated indirect effects in 2018 (15 percentage 

points) or in any previous season (17-18 percentage points). SPG members also have an SRR 

that is 10 percentage points higher than non-members in randomly selected villages, but the effect 

is significant at the 10 per cent level only. This estimate is smaller in magnitude and estimated 

with less precision than the SPG spillover effect on SRR among non-members in SPG village (52 

percentage points), although the confidence intervals for these estimates overlap, and thus, are 

not statistically different. Descriptive analysis of the data indicates that 11.5 per cent of SPG 
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members continue to cultivate local varieties compared to 11.0 per cent of non-members in SPG 

villages, 6.8 per cent of non-members in adjacent villages and 23.7 per cent of non-members in 

randomly selected villages. Local varieties are valued for their taste and importance in festivals, so 

it is not surprising that SPG members would want to maintain cultivation of local rice varieties. This 

could lower the estimated direct effects of SPG on SRR of members.  

 

Table 7. Averaged direct effects of SPGs on STRV adoption, SRR, use of BMPs of members, estimated using 

RA 

 Direct effects (std errors) 

Adopted STRV (1 = yes) 0.20 (0.11) * 

Adopted STRV in 2018 (1 = yes) 0.29 (0.09) *** 

Adopted STRV in 2017 (1 = yes) 0.24 (0.06) *** 

SRR (0-100) 10.38 (7.12) * 

Cleaned rice seed prior to planting (1 = yes) -0.10 (0.06) 

Seeding rate (kg/ha) -21.26 (8.23) ** 

Age of seedlings (days) -1.00 (0.59) * 

Organic fertilizer (kg/ha) 7711.98 (3162.73) ** 

Chemical fertilizer (kg/ha) -62.96 (50.26) 

Roguing (number of times per season) 0.46 (0.13) *** 

Tested moisture (1 = yes) 0.14 (0.06) ** 

Cultivated legume (1 = yes) 0.21(0.06) *** 

Cultivated vegetable (1 = yes) 0.27 (0.07) *** 

Note: */**/*** denotes statistical significance at 10%/5%/1% respectively. Standard errors, reported in 
parentheses, are robust to heteroskedasticity. Different effects are interpreted as percentage changes in 
likelihood for binary outcome variables.  

Source: own analysis from survey data 

SPG members plant 21 kg of seed per hectare fewer than non-members in randomly selected 

villages. This direct effect is smaller in magnitude than the estimated indirect effect on seedling 

rate of non-members in SPG villages; although the direct and indirect effects do not vary 

statistically (based on 95% confidence intervals). SPG members also rogue their rice fields an 

additional 0.5 times, on average, over non-members in randomly selected villages. The direct 

effect of SPGs on roguing is smaller in magnitude but statistically equivalent to the spillover effects 

(based on 95% confidence intervals) on non-members in SPG villages, which indicates that non-

members in SPG villages rogue their rice fields one additional time compared to non-member 

households in randomly selected villages. SPG members are 14 per cent more likely to test seed 

moisture prior to storage compared to non-members in randomly selected villages, which is similar 

in magnitude to the spillover effect on non-members in adjacent villages. SPG members are 21 

percentage points more likely to grow lentils and 27 percentage points more likely to grow 

vegetables than non-members in randomly selected villages. This direct effect for growing lentils is 

similar to the indirect one for non-members in SPG villages. SPG members also transplant 

seedlings when they are, on average, one day younger and use an additional 6,000 kg/ha of 

organic fertilizer on rice plots compared to non-members in randomly selected villages. However, 

the direct effect of SPG membership on chemical fertilizer is not significant. For age of seedlings, 

organic and chemical fertilizer use, we found no evidence of spillover effects. Increasing organic 

fertilizer use could be costly for farmers, which explains why this practice has not spilled over for 

farmers producing grains. In the case of seedling age, it could be that SPG members transplant 

seedlings one day earlier than non-members, but there is a lack of spillover effects because this 

practice is not easily visible to other farmers. 

5. Conclusions 

The spillovers from SPGs are important. Our econometric analysis provides evidence that the 

SPGs had several spillover effects, benefiting non-member rice farmers in local and adjacent 

communities. This includes higher STRV adoption rates and increased SRR among non-members 
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in SPG villages and increased STRV adoption for non-members in adjacent villages in 2017 

compared to non-members in randomly selected villages. We also found that SPGs induced 

greater use of some BMPs but not all, including reduced seeding rates, increased roguing and 

increased legume cultivation among non-members in SPG villages compared to non-members in 

randomly selected villages. Non-members in adjacent villages were also more likely to test seed 

moisture prior to storage than non-members in randomly selected villages. We hypothesize that 

legume cultivation and roguing may have spread because they are highly visible practices, while 

seeding rates and seed moisture checking may have spread because they are easy to implement 

and have no-cost. However, more research is needed to understand how and why some BMPs 

have spread and caught on locally, while others have not.  The spillover of BMPs was not an 

explicit goal of the project, so limited geographical spillover might be expected.  

This study provides evidence that a short-term programme to establish and support SPGs can 

have long-lasting impacts. In this case study, SPG members have continued to produce and sell 

seed and use BMPs. Technology transfer also occurred, generating spillover benefits onto non-

member households in SPG and adjacent villages. This indicates that an analysis of only the 

direct effects of the SPGs established through the CURE project would have significantly 

underestimated its benefits. SPGs that introduce climate-smart technologies can help directly 

improve resilience to climate change through the technologies they produce and through spillover 

effects. Members of future established SPGs could be explicitly encouraged to share their 

knowledge of BMPs to enhance project benefits.  

Spillovers of BMPs are less prominent than those from the seed technologies themselves. Future 

programmes might emphasize outreach and combined group-specific training with events, such as 

field days and farmer interchanges, to promote the spread of disembodied technologies, such as 

BMPs. 

 



http://www.knowledgebank.irri.org/qualityseedcourse/
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Appendix 
 

Table A1. Means (standard deviations) for all outcome variables, comparing non-members in randomly 
selected villages with non-members in adjacent villages and non-members in SPG villages 

Outcome variable Non-members in 

randomly selected 

villages (group 0) 

Non-members in 

adjacent villages 

(group 1) 

Non-members in 

SPG villages 

(group 2) 

Statistically 

significant 

differences 

STRV adoption  

(1 = adopted) 

0.40 (0.49) 0.50 (0.50) 0.59 (0.49) 5% difference 0 vs. 

1; 1% difference 0 

vs. 2 

STRV adoption 

2018 (1 = adopted) 

0.26 (0.44) 0.33 (0.47) 0.36 (0.48) 10% difference 0 

vs. 1 and 2 

STRV adoption 

2017 (1 = adopted) 

0.19 (0.40) 0.29 (0.45) 0.27 (0.45) 5% difference 0 vs. 

1 

SRR (0-100) 52.36 (44.75) 51.56 (44.71) 64.62 (42.81) 5% difference 2 vs. 

0 and 1 

Clean rice seed prior 

to planting  

(1 =  cleaned) 

0.59 (0.49) 0.63 (0.49) 0.66 (0.48)  

Seeding rate  

(kg/ha of land) 

93.84 (84.38) 106.57 (101.19) 80.91 (70.79) 5% difference 1. vs. 

2 

Age of seedlings 

(days) 

27.03 (4.12) 26.26 (2.90) 26.31 (3.47) 5% difference 0 vs. 

1; 10% difference 0 

vs. 2 

Organic fertilizer 

(kg/ha of land) 

7 360.56 (8871.94) 8 224.78 (8773.98) 8 939.27 (9358.47)  

Chemical fertilizer 

(kg/ha of land) 

128.69 (150.53) 152.55 (232.67) 133.53 (88.05)  

Roguing (number of 

times per season) 

1.46 (0.81) 1.45 (0.78) 1.53 (0.74)  

Moisture testing  

(1 = tested) 

0.14 (0.35) 0.17 (0.37) 0.18 (0.38)  

Legume cultivation  

(1 = grown) 

0.41 (0.49) 0.39 (0.49) 0.51 (0.50) 10% difference 2 

vs. 0 and 1 

Vegetable cultivation 

(1 = grown) 

0.10 (0.30) 0.05 (0.21) 0.10 (0.30) 1% difference 1 vs. 

2 

Source: own analysis from survey data 
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Figure A1. Propensity score overlap graph: SPG village 

Source: own analysis from survey data 

 

Figure A2. Propensity score overlap graph: SPG adjacent village 

 

Source: own analysis from survey data 
 
 
Figure A3. Propensity score overlap graph: Randomly selected villages 

Source: own analysis from survey data
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