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CHAPTER 6: THE EMPIRICAL ANALYSIS

6.1 Introduction

The SFDP Song Da’s ultimate purpose is to help farmers in the two districts of
Yen Chau and Tua Chua improve their crop production. As a technical project, its
intervention at the farm level is focused on the provision of training to local farmers in
new technologies in order to give farmers better information about the new technologies.
On the other hand, the SFDP Song Da also provides a limited amount of subsidized
inputs for the promotion of new technologies. By having better access to information, it is
expected that farmers will change their traditional farming practices in order to 1)

improve their crop production and 2) improve soil fertility.

As discussed in the Chapter 4, though new technologies are normally promoted as
a package, farmers often adopt them sequentially rather than as a whole package. In this
thesis, farmers are assumed to gradually change their farming practices in accordance
with their exposure to training and information. This chapter analyses the different stages
in the process of adopting new technologies. In the first stage, the training model is used
to characterize farmers with training in the selected technologies and farmers without
training. After that, the adoption model will be employed to estimate the adoption of new
technologies. Finally, the yield model will be used to estimate the results from adopting

the related technologies.
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6.2 The Training Model

Training is assumed to have a strong influence on the adoption decision of a
farmer since it should provide farmers with information about the new technologies. It is
assumed that the probability that a farmer receives training in a new technology is
dependent on the household socio-economic characteristics; which include cultivated
maize area, household wealth and the position of the household head in the village. It is
also assumed that the differences between the two districts, which include soil condition,
and social and cultural differences of the local ethnic groups, play a role in a farmer’s

decision to participate in training event. The model is mathematically expressed as:

Train: =f ( Maizeland, Position, District, Rich, Poor) (6.1)
Table 6.1 gives a description and the expected sign of variables in this model:

Table 6.1: Description and Expected Signs of Variables in the Training Model

Variable Description Expected sign

Train; Probability that a farmer receive training in improved maize n/a
(im), fertilizer use (f), and hedgerows (h) technologies

Maizeland Available land for the crop (maize) in sq.m +

Position Position of family head in the village (1=Yes, +
0=0Otherwise)

District The district where the household lives (1=Yen Chau, +
0=Tua Chua)

Rich The household is rich (1=Yes, 0=Otherwise) +

Poor The household is poor (1=Yes, 0=Otherwise) -
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In this model, it is expected that farmers decide to participate in a training events
based on their own needs and interests. The amount of land available for maize crop
(MAIZELAND) is expected to have positive correlation with the probability that a farmer
gets trained. The reason is larger farmers may find it easier than small farmers to spare a
piece of land to try out new technologies. Thus, they may participate more in training
than smaller farmers do. Farmers with a formal position in the village management
(POSITION), including village president, vice president, accountant, secretary, and
people in charge of the mass organizations like youth union and women union, are
expected to participate more in training events than ordinary farmers, i.e. farmers without
position in the village. This is because the former are often more educated than the latter.
In most of the cases, more educated farmers are often among the first adopters of new

technologies.

Household wealth is also assumed to influence the decision to participate in
training activities. New technologies often mean more investment, so poor farmers may
not be interested due to their limited cash availability. Poor farmers may find it safer to
invest their scarce capital in something more certain, such as traditional varieties and
schooling for children, than trying out new agricultural technologies. They may,
therefore, be indifferent to training events. However, richer farmers may have different
preferences for training in and adoption of new technologies. They are expected to be
active participants in the training activities. With regard to differences by districts, since
Thai farmers in Yen Chau are said to be more educated and more open to changes than

H’mong farmers in Tua Chua the DISTRICT variable is expected to be positively related
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to the probability that a farmer participates in a training event. A summarized table of
statistics of the total sample, farmers receiving training and farmers not receiving training

is presented in Table 6.2.

Table 6.2: Summary Table of the Training Model

Total sample With tramlng W/o tralnlng Test stat Sig. Level

Improvedmaize =~ 70HHs  45HHs  25HHs
Maize land (sq.m) 6,949 7,337 6,252 0.8 38.05%
Yen Chau’ 57% 42% 84% 3.96 0.02%
Tua Chua 43% 58% 16% -3.96 0.02%
With position 14% 16% 12% -0.41 68.07%
Rich 40% 49% 24% -2.16 3.51%
Medium 21% 22% 20% -0.22 82.99%
Poor 39% 29% 56% 2.22 3.15%

Fertilizeruse = 70HHs  32HHs  38HHs .
Maize land (sq m) 6,949 7,386 6,582 -0.66 51.37%
Yen Chau 57% 47% 66% 1.59 11.63%
Tua Chua 43% 53% 34% -1.59 11.63%
With position 14% 19% 11% -0.95 34.50%
Rich 40% 50% 32% -1.56 12.32%
Medium 21% 22% 21% -0.08 93.47%
Poor 39% 28% 47% 1.67 9.93%

Maize land (sq.m) 6,949 7,431 6,135 -1.06 29.4%
Yen Chau 57% 43% 81% 3.44 0.1%
Tua Chua 43% 57% 19% -3.44 0.1%
With position 14% 11% 19% 0.85 39.97%
Rich 40% 45% 31% -1.23 22.44%
Medium 21% 18% 27% 0.82 41.57%
Poor 39% 36% 42% 0.48 63.12%

*: Mean of a discrete variable should be understood as the percentage of the category in the group;
e.g.: 57% of the total sample are people from Yen Chau (Thai farmers).
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Table 6.2 shows that generally the difference in training received by farmers with
large land and farmers with small land is insignificant. Interestingly, Thai people in Yen
Chau generally receive less training than H’mong people in Tua Chua. In two out of three
cases the differences are significant at the 1% level. On the other hand, there is not a clear
distinction between training received by people with and without a position in the village.
Table 6.2 also shows that the differences in training received by rich, medium and poor
farmers are not very significant for fertilizer use and hedgerows. Only with improved

maize technology that significant difference is observed in rich and poor groups.

The training model for separate activities is estimated with probit model using
PROC IML commands and PROC PROBIT procedure in SAS system and Limdep
statistics software. Table 6.3 below shows the coefficient estimates and the marginal
effects at the mean value of the independent variables for each technology. In addition,
the contingency tables comparing the training model’s prediction with the actual results

are presented in Table 6.4 on page 72.

Table 6.3: Estimation Results of the Training Model

Variable Estimate Marginal effect Standard error Pr>Chi sq
Improved maize

Intercept 1.3855" 0.5592 1.32%
MAIZELAND -2.64E-05 -9.43E-06 4.71E-05 57.43%
POSITION 0.0643 0.0229 0.5580 90.83%
DISTRICT -1.2577"" -0.4485 0.3689 0.07%
RICH 0.5155 0.1838 0.5079 31.01%

‘POOR -0.5822 ‘-0.2076 - "0.49’79 24.23%
e e
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Fertilizer use

Intercept 0.2164 0.4621 63.95%
MAIZELAND -2.3E-05 -9.28E-06 3.90E-05 54.82%
POSITION 0.3924 0.1555 0.4906 42.37%
DISTRICT -0.5174" -0.2051 0.3133 9.86%
RICH 0.4366 0.1730 0.4425 32.38%

POOR -0.2687 -0.1065 0.4528 55.29%

Loglikelihood: 449703 .

Hedgerows

Intercept 0.4834 20.70%
MAIZELAND 4.57E-06 4.24E-05 38.17%
POSITION -0.0471 0.5285 31.11%
DISTRICT -0.1403 0.3469 0.20%
RICH 0.0630 0.4804 40.35%
POOR -0.1392 0.4692 76.36%

Log likelihood:

X k¥ kEx

0, 1 estimate is significant at 10%, 5% and 1% significance levels, respectively.

Table 6.4: The Training Model's Goodness of Fit

Predicted
Train;i=0 Train~1 Total
Improved maize
Actual Train;,=0 14 11 25
Traini,=1 6 39 45
Total 20 50 70
Fertilizer use
Actual Traing=0 28 10 38
Trainge~1 18 14 32
Total 46 24 70
Hedgerows
Actual Train;=0 15 11 26
Train,=1 11 33 44
Total 26 44 70
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Very few estimates are statistically significant. For all the selected technologies,
the statistically significant estimates are mostly for intercept (for improved maize
technology only) and DISTRICT variable. None of the household socio-economic

characteristics appear to be statistically significant.

Table 6.2 and results of the multiple regression that simultaneously controls for
all household characteristics show consistent findings. Within a community there are no
significant differences in socio-economic characteristics of the farmers receiving training
compared to farmers without training. Generally, the statistics from Table 6.2 and the
significantly negative estimate for DISTRICT variable in Table 6.3 implies that H’mong
farmers in Tua Chua are more likely to participate in training events than Thai farmers in
Yen Chau, which is opposite to the prior expectation. Results from the probit regression
shows that only district variable (DISTRICT) is statistically significant in all cases. Since
farmers in Yen Chau are Thai people (DISTRICT=1) and in Tua Chua are H’mong
(DISTRICT=0), the negative sign of the estimated coefficient for DISTRICT as shown in
Table 6.3, page 71, implies that farmers in Yen Chau have less training than people in

Tua Chua.

The finding about more H’mong people participate in training than Thai people is
rather interesting as it is often believed that Thai people are more literate than H’mong
people. The explanation could be that people in Yen Chau get information related to new
technologies not only through training but also other channels, such as newspaper, radio

and other sources, so they participate less in formal extension training. On the other hand,
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since H’mong people in Tua Chua have less access to education and mass media, the
main source of information related to new technologies for them is training. The
estimation results from the adoption model provide more definite conclusion about the
relationship between literacy and adoption of new technologies. However, if literacy is
not positively related to the probability that a farmer participates in the training and
adopts a new technology, the correlation between education, training and adoption of new

technologies in this region may be an interesting topic for further studies.

Estimates for socio-economic characteristics are not significant, which implies
that they do not affect the decision of the farmers to participate in the training. This
necessarily means there are no distinctive socio-economic characteristics between
farmers with training and farmers without training. In other words, the decision that a
farmer makes to participate in the training events is not based on the farm characteristics.
Instead, it may be influenced by other factors, such as a farmer’s availability of time, the
training location, number of training courses available, knowledge of the farmer about the

training event, and any other unknown factors; which are not covered in this study.

In short, estimation results of the training model show that maize cultivated area,
farmer's position in the village management, and household economic status do not affect
the likelihood that a farmer received training. Within a community, there is no clear
group of farmers who are more likely to receive training than do the others. The
estimation of this model also shows that, in general, Hmong people in Tua Chua receive

more training than Thai people in Yen Chau do.
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6.3 The Adoption Model

With regard to the adoption of new technologies, the probability that a farmer
adopts a new technology is expected to be dependent on the related training, the available
land for the crop and the position of the household (head) in the village and the
geographical location. It is assumed that there exists complementarity in the adoption of
seed-fertilizer technologies (improved seed and fertilizer) and sustainable technology
(hedgerows), so that the probability that a farmer adopts one of these technologies is
expected to depend on whether or not the other technologies have been adopted. High
level of complementarity across the new technologies implies that farmers adopt them as

a package. The adoption model for each of the activities can be expressed as:
Prac? =f (Traini ,Complement, , Maizeland, Position, District, Rich, Poor) (6.2)
Table 6.5 gives a description and the expected signs of variables in this model:

Table 6.5: Description and Expected Signs of Variables in the Adoption Model

Variable Description Expected sign

Prac; Probability that a farmer practices improved maize (im), n/a
fertilizer use (f), and hedgerows (h) technologies

Train; Training received by the farmer in improved maize (im), +
fertilizer use (f), and hedgerows (h) technologies

Complement; Vector of adoption of complementary technologies. For +
improved maize technology, this vector includes Prace
and Pracy,. For fertilizer technology, this vector includes
Praciy, and Pracy, and for hedgerow technology, this
vector includes Prac;,, and Pracy.

Maizeland Available land for the crop (maize) in sq.m +
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Position Position of family head in the village (1=Yes, +
0=Otherwise)

District The district where the household lives (1=Yen Chau, +
0=Tua Chua)

Rich The household is rich (1=Yes, 0=Otherwise) +

Poor The household is poor (1=Yes, 0=Otherwise) -

It is noted that in this model the household socio-economic characteristics are
explicitly present together with the TRAIN variable though they are already estimated in
the training model as discussed in the previous section. This implies that household
characteristics may explain the probability that a household adopts a new technology
independently of training. Although training is important to the adoption of a new
technology, it is assumed that household characteristics may influence the household
decision to adopt the new technology in other ways as well. For instance, depending on

the land availability, a household may decide to try out a new seed variety or not.

In the adoption model, the TRAIN variable is expected to have positive effect on
the adoption of new technology since people who receive training have information about
the potential benefits as well as the availability of the technology. Household socio-
economic characteristics are expected to have the same direction in effect on the
probability to adopt a new technology as they are expected in the training model since
training and adoption are closely linked. Since it is expected that a farmer who adopts
seed-fertilizer technologies may want to also adopt hedgerows and vice versa, a positive
sign of the COMPLEMENT; variable is expected in the adoption of new technologies.

The reason is that the adoption of yield-enhancing technologies in the studied areas is
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expected not to substitute the adoption of hedgerow technology. Instead, it is assumed to
be complementary. A summary table of statistics about adopters of studied technologies

is produced and presented in Table 6.6 below.

Table 6.6: Statistics about Adopters

Adopt. of technologies ~ No of cases Adoption of technologies No of cases
Improved maize 63 Improved maize and hedgerows 33
Fertilizer use 47 Improved maize and fertilizer 45
Hedgerows 36 Hedgerows and fertilizer 24

All three technologies 24

A summary table of statistics of total sample, adopters and non-adopters for each
of the studied activities in the adoption model is produced and presented in Table 6.7

below.

Table 6.7: Summary Table of the Adoption Model

Total sample Adopter Non-adopter Test statistics Sig. Level

Improvedmaize =~ 70HHs  63HHs  7HHs .
With training 64% 70% 14% 0.68%
Adopt fertilizer 67% 71% 29% 222 6.09%
Adopt hedgerows 51% 52% 43% -0.45 66.61%
Maize land (sq. m) 6,949 7,326 3,557 421 0.03%
Yen Chau’ 57% 57% 57% 0 100.00%
Tua Chua 43% 43% 43% 0 100.00%
With position 14% 16% 0% 3.42 0.11%
Rich 40% 44% 0% -7.04 <0.01%
Medium 21% 24% 0% -4.40 <0.01%

Poor 39% 32% 100% 11.55 <0.01%
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Fertilizeruse =~ 70 HHs 47 HHs 23HHs L

With training 46% 53% 30% -1.86 6.98%
Adopt impr. seeds 90% 96% 78% -1.88 7.04%
Adopt hedgerows 51% 51% 52% 0.09 93.21%
Maize land (sq. m) 6,949 8,178 4,439 -3.68 0.05%
Yen Chau 57% 64% 43% -1.60 11.72%
Tua Chua 43% 36% 57% 1.60 11.72%
With position 14% 19% 4% -2.04 4.51%
Rich 40% 49% 22% -2.37 2.15%
Medium 21% 23% 17% -0.59 55.87%
Poor 39% 28% 61% 2.70 1.02%
Hedeeows OHEs  Gemis samme.
With training 63% 86% 38% -4.66 <0.01%
Adopt impr. seeds 90% 92% 88% -0.47 63.83%
Adopt fertilizer 67% 83% 84% 0.09 93.17%
Maize land (sq. m) 6,949 7,344 6,531 -0.67 50.67%
Yen Chau 57% 47% 68% 1.74 8.61%
Tua Chua 43% 53% 32% -1.74 8.61%
With position 14% 8% 21% 1.45 15.23%
Rich 40% 47% 32% -1.27 20.91%
Medium 21% 19% 24% 0.41 68.31%
Poor 39% 33% 44% 0.92 36.22%

" Mean of a discrete variable should be understood as the percentage of the category in the group;
e.g.: 57% of the total sample are people from Yen Chau (Thai farmers).

The multiple regression model is estimated using SAS and Limdep statistics

software. The function coefficients along with the marginal effects calculated at mean

value of the independent variables are presented in Table 6.8 on page 79.
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Table 6.8: Estimation Results of the Adoption Model

Variable Estimate Marginal effects Standard error Pr>Chi sq
Improved maize *

Intercept 5.9593 514,418 100.00%
TRAIN;y, 1.9013" 1.21E-08 0.8981 3.43%
PRAC: 0.7672 4.88E-09 0.6847 26.25%
PRAC 0.0109 6.96E-09 0.6387 98.63%
MAIZELAND 1.39E-03 8.85E-14 9.55E-05 88.42%
POSITION -0.2658 -1.69E-09 593,685 100.00%
DISTRICT 0.8194 5.22E-09 0.8159 31.52%
RICH 1.0355 6.60E-09 540,802 100.00%

POOR -6.8737 -4.38E-08 514,418 100.00%

Log likelihood

Fertilizer use

Intercept -1.4988° 0.8989 9.54%
TRAINg 0.7299" 0.2402 0.3919 6.25%
PRACim 0.6802 0.2239 0.6045 26.05%
PRAGC,, -0.1213 -0.0399 0.3752 74.64%
MAIZELAND 1.03E-04" 3.38E-05 0.0001 6.06%
POSITION 0.5134 0.1690 0.7570 49.76%
DISTRICT 0.8097" 0.2665 0.3812 3.37%
RICH 0.0710 0.0234 0.5240 89.22%

POOR ___
Log likelihood

-0.0353 83.93%

Hedgerows

Intercept -0.5592 0.8434 50.73%
TRAIN;, 1.3505™" 0.5388 0.3868 0.05%
PRACin 0.0546 0.0218 0.6344 93.14%
PRAC: -0.1402 -0.0559 0.4004 72.63%
MAIZELAND 3.46E-06 1.38E-06 0.0000 93.56%
POSITION -0.7184 -0.2866 0.5281 17.37%
DISTRICT -0.0686 -0.0273 0.3713 85.35%
RICH 0.0891 0.0355 0.4823 85.34%
POOR -0.4063 -0.1621 0.5213 43.57%

DT T

: estimate is significant at 10%, 5%, and 1% significance levels, respectively.

>
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" There are slight differences in estimation results by SAS and by Limdep for this activity.
Estimation results shown in this table are from Limdep (see Appendix G for details).

The contingency tables comparing the adoption model’s prediction with the actual

results are presented in Table 6.9 below.

Table 6.9: The Adoption Model's Goodness of Fit

Predicted
Prac=0 Praci=1 Total
Improved maize
Actual Praci=0 4 3 7
Praci=1 4 59 63
Total 8 62 70
Fertilizer use
Actual Prac=0 12 11 23
Prace1 6 41 47
Total 18 52 70
Hedgerows
Actual Prac,=0 22 12 34
Prac=1 5 31 36
Total 27 43 70

Training is significantly correlated to the adoption of new technologies. In
improved maize and hedgerow technologies, the effect of training on the adoption is very
high. It is represented by the significance level of the estimates at 5% and 1%,
respectively. It can, therefore, be predicted with 95% confidence (improved maize
technology) and 99% (hedgerows technology) that if a farmer receives training in these
two technologies, he is more likely to adopt the technologies than does a farmer who has
not training. In fertilizer use technology the effect of training on the adoption is also

significant but only at 10% level.
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Estimates of DISTRICT variable show interesting results between the training and
adoption models. Though more H’mong people in Tua Chua received training, their rate
of adoption of the new technologies is not significantly higher than do Thai people in
Yen Chau. In addition, with respect to fertilizer use technology, H’'mong farmers in Tua
Chua is lagged behind in the adoption of this technology though they received more
training. The above findings raises the question of suitability and effectiveness of training
and the monitoring of training activities, which will be discussed in more details in the

conclusion chapter.

Household socio-economic characteristics, like position of the farmer in the
village and the wealth of the household, are not significantly correlated to the adoption of
new technologies. The estimates of these factors, shown as POSITION, RICH and POOR
in Table 6.8, are not significant in the estimation of all the activities. There is no
difference between farmers with and without position, and between rich, medium and
poor farmers in the adoption of new technologies. The only strong result is that all the
non-adopters of the improved maize technology are poor, which may be explained by the
fact that adoption of improved seed is capital intensive and is not attractive to poor
farmers. Cultivated land area (MAIZELAND) is only significant in the case of fertilizer
technology, which implies that larger farmers are more likely to adopt fertilizer. With
other two technologies, there is no significant difference in the adoption between farmers

with small land and farmers with larger land size.
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There is no observed complementarity in the adoption of the three studied
technologies. Estimates of COMPLEMENT; (PRACt and PRAC; in the cases of
improved maize, PRACj,, and PRAC;, in the case of fertilizer technology, and PRACiy,
and PRAC¢ in the case of hedgerows) are insignificant in all the cases. These results
indicate that farmers do not adopt new technologies as a package. Farmers that have
hedgerows are not more likely to adopt yield-enhancing technologies than do those
without hedgerows. Similarly, farmers adopting fertilizer-seed technologies are neither
more nor less likely to adopt hedgerows than do those using local seeds. The
complementarity among the studied technologies may show up in future study when there
is additional data since the yield-enhancing effects of hedgerows can only be expected to

materialize after several years.

To conclude, the studied technologies are not adopted as a package. Training is
significantly correlated to the adoption of each of the three technologies. Geographical
difference and cultivated maize area are significant for adoption of fertilizer technology.
No other household socio-economic characteristic variables are significant in explaining
adoption. Household wealth and position of the household head have no effects on the
decision to adopt new technologies. Though there are some significant estimates, a
farmer’s decision to adopt new technologies is mostly independent of the household

socio-economic characteristics.
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6.4 The Yield Model

It is often assumed that the adoption of a new technology follows a self-selection
process, which means the decision to adopt the technology or not is based on individual
self-selection. This implies that the PRAC; variables (to adopt the promoted technology
or not) of the yield model, which will be presented later in this section, should be treated
as an endogenous variables and, thus, be estimated by instrumental variable technique
(Maddala 1983). Therefore, the definition of the yield model is based on the estimation of
the adoption model defined in (6.2). The value of PRAC; variables in the yield model is
defined as:

Prac, = 1if Prac; (Adoption model) > 0
Prac, = 0if Prac; (Adoption model) < 0

Under this assumption, the adoption model will be estimated using a probit
model. The results will then be used to estimate the yield model using OLS method. This
estimation method is suggested by Heckman (Maddala 1983) to test for selectivity bias,
which may occur in a model with self-selectivity. However, since adoption of new
technologies are not significantly related to household characteristics, as concluded in the
previous section, the assumption that the decision to adopt is endogenous is not
maintained. Therefore, the use of adoption variable as an exogenous variable is employed

in the estimation of the yield model in an OLS estimation.

In farm production, many different factors influence the farm yield. It is assumed

that the increase in farm yield is dependent on the adoption (practice) of new
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technologies, and household socio-economic characteristics, which include the position
of the farmer in the village, maize land area and the household wealth. Since the study
intends to test whether there are complementarities across the studied technologies,
interactive dummy variables for the other two technologies are also included in the
model. Moreover, it is assumed that training has incremental benefits on the increase of
yield, multiplicative variables of training and adoption are also included in the model.

Mathematically, the model can be written as:
log(Yield) = f(Igmaizeland, Position, Rich, Poor, District, Prac,, Pr_all,Pt;)  (6.3)
The description of variables and the expected signs is given in Table 6.10:

Table 6.10: Description of Variables and Expected Signs of the Yield Model

Variable  Description Expected sign
log(Yield)  Log of actual maize yield n/a
lgmaizeland Log of available land for the crop (maize) -
Position Position of family head in the village (1=Yes, 0=Otherwise) +
Rich The household is rich (1=Yes, 0=Otherwise) +
Poor The household is poor (1=Yes, 0=Otherwise) -
District District where the household lives (1=Yen Chau, 0=Tua Chua)  +/-
Prac; Vector of variables about practice of improved maize (im), +/-

fertilizer use (f), and hedgerows (h) technologies

Pr all Practice of all the technologies at the same time (1=Yes, +
0=Otherwise)

Pt; Vector of variables about practice and receive training in +
improved maize (im), fertilizer use (f), and hedgerows (h)
technologies (1=Yes, 0=0Otherwise)
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The variables for household socio-economic characteristics and PRAC; variables
are explicitly present in the yield model. Empirical studies show that the household
characteristics on one hand may implicitly influence the farm yield through the decision
to adopt new technologies. In addition, household characteristics may explicitly influence
the yield through other production decisions besides the decision to adopt the three
studied technologies. The presence of both household characteristics and the Prac;
variables in the same model is to take into consideration all the possible influence from

household characteristics on the farm yield.

This model is estimated with log of actual maize yield as dependent variable and
log of maize land area as an independent variable. Within this formulation, the interaction
among independent variables is built-in. Specifically, the model as expressed in (6.3) can

be re-written as:

Yield = Maizeland - %) (6.4)

Therefore, the marginal effect of MAIZELAND is defined as:

oYield s
OMaizeland ¢ 65

and the marginal effects of other independent variables are:

0Yield
ox

= Maizeland - (0 + XP) - ¢@**¥) (6.6)
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where y is the actual maize yield, MAIZELAND is the maize land area, ¢ is the
intercept, S is a vector of estimated coefficients and X is a vector of right hand sign

variables in (6.3) except LGMAIZELAND.

The prior hypothesis that a farmer who gets trained and adopts improved maize
and fertilizer technologies will be likely to have higher yield compared to the one who
does not have training or doesn’t adopt the activities. However, hedgerows give shading
to the crop on the field, compete with crops for nutrients and water, occupy space which
can be used for main crop, reduce residues available to crop, and require extra labor for
pruning (Bunch 1997; Foerster and Nguyen 1999). Therefore, a negative sign on the

adoption of this technology is expected.

With regard to household wealth, it is expected that richer families are more likely
to be able to accept risk related to the adoption of new technologies. Therefore, in a
normal year, their yield is expected to be higher compared to that of the poorer
households. Innovative farmers are more likely to try out a couple of new technologies at
the same time, which may give them better chance to earn more. Thus, a farmer
practicing a combination of activities have higher yield than an average farmer does. For
households whose heads are among the leadership of the village, it is believed that they
are generally more educated than ordinary farmers. It is, therefore, assumed that they will

be likely to have higher expected yield on their farm.

On the other hand, empirical studies show that farmers with smaller land size

have higher yield than do the larger farmers. It is, therefore expected that a negative sign
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will return for the estimate of land size. A mixed effect is expected from the DISTRICT
variable as different villages may have different situations, which may negatively or

positively influence the crop production.

Summary tables of statistics about the adoption of each technology and the mean

yield for each group are presented in Table 6.11, and Table 6.12 below.

Table 6.11: Summary of Interactive Cases between Train; and Prac; Variables

Improved maize Fertilizeruse Hedgerows
Noof Avg.yield Noof Avg.yield Noof Avg. yield
cases (kg/ha) cases (kg/ha) cases (kg/ha)

Train;=0, Praci=0 6 1,716 16 4,148 21 5,151
Train=1, Prac;=0 1 1,667 7 2,607 13 3,318
Train=0, Prac;i=1 19 5,509 22 5,048 5 7,332
Train=1, Prac;=1 44 4,064 25 3,991 31 3,467

Table 6.12: Summary of Interactive Cases between Praci, and Prac; Variables

Number of cases Avg. yield (kg/ ha)
Prac;,=0, Prace=0 5 1,542
Prac;i,,=0, Pracs=1 2 2,125
Pracin=1, Prac~=0 18 4272
Praci,=1, Prace=1 45 4,591
Total observations: 0 . ap

The yield model is employed to evaluate the effects on yield of the related
technologies. The actual maize yield at household level is used to evaluate the success of
the promoted technologies. The yield model is estimated based on the ordinary least

squared (OLS) estimation method. Table 6.13 presents the results of the estimation and
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the model statistics. In general, not many estimated coefficients are significant but the

model’s goodness-of-fit is fairly good.

Table 6.13: Estimation Results and Model Statistics of the Yield Model

Variable Estimate T-statistics  Variable Estimate  T-statistics
Intercept 11.2647" 103996  PRACin 0.5886" 2.2003
LGMAIZELAND -0.4759™"" -3.7864  PRAC; 0.1305 0.5305
POSITION 0.3864" 1.7613  PRAG, -0.3256 -0.8913
RICH 0.1504 0.7422 PR _ALL 0.1856 0.6134
POOR -0.5757" 27362  PTim -0.0174 -0.0889
DISTRICT 0.9349™ 6.0203  PT -0.3059 -1.5171

PTs 0.1198 0.3679

Model’s statistics and goodness-of-fit

No of observations 70
R® 0.6148
Adj-R? 0.5337
Standard deviation 0.5443
F-statistics 7.5818

* ¥k kkk

, , .estimate is significant at 10%, 5% and 1% significance levels, respectively.

Variable PR_ALL in this model is a multiplicative variable of adopting all the
technologies. It is the product of PRAC;y, times PRACy times PRAC,,, which results in 1
if the farmer practices all the activities and O if he adopts one, two or none of them. This
variable is employed to find out if there is complementarity among adopting yield

enhancing technologies and hedgerow technology.

Two heteroscedasticity tests were conducted for the yield model to test for
unequal variances among independent variables. In the first test, the White test of

heteroscedasticity, which examines the effects to error variance from any of the
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regressors, their squares or cross-products, is applied (Kenedy 1998). The test statistics
follows the Chi-squared ( x*) distribution with the maximum degree of freedom of
K*(K+1)/2 where K is the number of regressors including the intercept (White 1980).
With the data set, the test statistics of y2 =56.69 with the significance level of 56.1% is

returned. Therefore, the hypothesis of homoscedasticity is not rejected. The second test

follows the Goldfeld-Quandt testing method (Greene 2000; Kennedy 1998). The data set
is sorted according to MAIZELAND variable, which is the only continuous independent
variable in the data set that may be the cause of heteroscedasticity, and then divided into
two groups of 35 observations each. Each group of data is then estimated separately with

OLS method (see Appendix H for estimation results). The F-ratio between error terms of
two groups is calculated. The resulting F,, =1.5629 with significance level of 15.22% is

returned. Thus, the hypothesis of homoscedasticity is not rejected. Based on the two test

results, it is concluded that the hypothesis about heteroscedasticity cannot be accepted.

Another test, a Chow test of structural change, is conducted with regard to the
yield model (Greene 2000). The purpose of this test is to test the difference in estimated
coefficients of the sub-sets of data for Yen chau and for Tua chua. The test statistic,

which follows Fisher distribution, is calculated based on the following formula:

(SSE-Y SSE,)
FE-DK _ %} ~1)K 6.7)

e
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where SSE is sum of squared errors of the model estimated with the whole data
set, SSE; is sum of squared errors of the model estimated with each subset of data, G is
total number of different groups of data (g=1, 2), K is the number of independent

variables in the mode! and n is the total number of observations in the data set.

In this test, the 70 observations are divided into two subsets, one for Yen Chau
where DISTRICT=1, and the other for Tua chua, where DISTRICT=0. It is noted that
since the data set is divided according to DISTRICT variable, this variable becomes a
constant in each subset and is dropped from the model. In addition, in the estimation of
the subset for Tua Chua, perfect collinearity between PRACy, and PTy, is detected.
Therefore, PT}, variable is dropped from the model. The yield model is estimated again

with the whole data set and with each subset. The results are presented in Appendix I.
Based on these estimations, the F,; = 6.2077 as specified in (6.7) is returned. This F

statistics is significant at 3.13°° %. Thus, the hypothesis that coefficient vectors are the

same in two districts is rejected.

Results from Table 6.13 show an interesting finding that, contrary to the
expectation, training has no direct effects on the maize yield in all the cases. This implies
that the follow-up of the training activities need to be strengthened to make sure that
farmers follow what they learn from the training course. Surprisingly, the adoption of
most technologies has no effects on yield. Adoption of hedgerows and fertilizer
technologies generally has no effects on maize yield. Only with the adoption of improved

maize shows a clear correlation with increased yield. More discussion about yield and
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profitability from adoption will be presented later in this section. The interactive variable
for PRACim, PRAC¢and PRAC,, shows neither a significant gain nor loss of farmers
adopting all the technologies simultaneously. This implies that the complementarity in
yield among the technologies does not exist or the data set is not quantitatively enough to

say.

The estimation results reveal diseconomies of scale. The coefficient of maize land
area indicates that small farmers significantly have higher yield than larger farmers do.
This finding supports the results of previous empirical studies that small farmers are more
efficient in land productivity than larger farmers. The position of the farmer in the village
implies that he (his family) has better yield than ordinary farmers, which can be
explained by the fact that farmers with village positions are often more educated and have
better access to information than ordinary farmers. Poor farmers have significantly lower

yields compared to medium and rich farmers.

Results from Table 6.13 on page 88 show that there is a clear difference in maize
yield across the two districts. The estimate of DISTRICT variable shows that Thai
farmers in Yen Chau harvest significantly better crop than H ’mong farmers do in Tua
Chua. Many other geographical differences between the two districts influence the maize
yield; such as soil suitability and fertility, irrigation and others; which may be explained

by the DISTRICT variable.

In terms of actual gain from adopting new technologies, a summary table is

produced to illustrate the predicted yield between the adopters and non-adopters. It is
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noted that since only adoption of improved maize is statistically significant, its effect is,
therefore, taken into account. Estimates for adoption of other technologies are not

statistically significant. Therefore, their effects are assumed to be zero.

Table 6.14: Predicted Yields of Adopters and Non-Adopters

Adopter Non-adopter
Poor Not poor

Poor Not poor

TuaChya

« Farmers without position

Predicted yield (kg/ha) 1,158 2,060 643 1,143
Farmer with position

Predicted yield (kg/ha) 1,704 3,030 946 1,682

NenChaw

Farmers without position
Predicted yield (kg/ha) 3,015 5,362 1,674 2,977
Farmers with position
Predicted yield (kg/ha)

Table 6.14 presents a comparison of yield between adopters and non-adopters in

Yen Chau and Tua Chua separately. The log of yield is calculated based on the
corresponding significant estimates from Table 6.13 on page 88 and values of
independent variables. The inverse log function is then employed to calculate the
corresponding yield figures. It is to be noted that the Table 6.14 also takes into account
the difference in average land size in the two districts. In other words, the predicted yield
for Yen Chau farmers is based on the mean value of land size for Yen Chau while the

predicted yield for Tua chua is based on average land size of Tua Chua (see Appendix F).
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The figures presented in Table 6.14 shows that on average adoption of new
technologies may increase the yield by 80%, which is very good. Average difference in
yield by region (Yen Chau and Tua Chua) is also calculated. However, no calculation
about profitability can be done due to the absence of data about production factors and
their prices. It is noted that figures in Table 6.14 do not take into account the benefits
from improved soil fertility from adopting sustainable technologies (hedgerows), which

may be substantial in the long run.

To conclude, the yield model shows that the adoption of improved maize
technology definitely enables farmer to get better maize yield. However, adoption of
other technologies does not significantly affect the yield. Training related to the adoption
of new technologies does not help adopters gain better harvest. The findings also support

the classical assumption of small farms are more sufficient in land productivity.

6.5 Conclusion

This chapter covers the presentation of and the discussion on the theoretical
models, the expected output from the models, the intended methodology, the estimation

procedures and the estimation results, and the implication of the model estimates.

Three models presented and discussed in this chapter: the training model, which
aims to characterize the trainees and the non-trainees; the adoption model, which is to
find out the distinctive features of the adopters and non-adopters; and the yield model,

which is used to evaluate the success of the concerned technologies.
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The estimation results show that there are not significant differences in the socio-
economic characteristics of farmers with training compared to those without training.
Likewise, there are not significant differences in the socio-economic characteristics
between adopters and non-adopters of these technologies. While training in general
shows significant effects on the adoption of new technologies, it does not have any
significant additional direct effects on the farm yield. Study results also show that farmers
do not adopt the studied technologies as a package. Since the current data set lacks the
farmer's adoption history, future studies that take into account the time series data may

verify this conclusion.

Adoption of new technologies generally benefits farmers since even the adoption
of sustainable technologies, which takes away land for main crop, does not have
significant negative effects on yield. If a farmer ever decided to adopt the studied
technologies, he would be able to get about 80% higher yield than what he harvested
without adopting them. This gain in yield is, however, attributed to only improved maize
technology. However, since the studied technologies do not show up to be
complementary, the use of yield-enhancing technologies as a means to promote

hedgerows is not sufficiently good enough for the expansion of hedgerows in the area.
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CHAPTER 7: SUMMARY AND CONCLUSIONS

Though industry and service sectors are playing an increasingly important role in
the economic development, the significance of agriculture in a nation’s economy should
not be neglected. The growth and development of agricultural economy is more crucial in
the developing countries, whose the national economy is mostly agricultural based, than
in more developed economies. Empirical and theoretical studies on the economics of
agricultural production and development in both developed and developing countries
have been among the major concerns of economists throughout the history of the

profession.

This thesis aims to study the adoption of maize-related technologies in the
Northwest upland area of Vietnam with emphasis on the effects of farmers’ training. The
selected technologies include one sustainable technology, namely the use of hedgerows in
the upland; and two fertilizer-seed technologies. The data set is from a household survey
in 15 villages, 6 H’mong and 9 Thai villages, in two districts: Tua Chua of Lai Chau

province, and Yen Chau of Son La province, Northwest region of Vietnam.

The working hypotheses are to test the effects of farmers’ training on farm yields
via the adoption of the selected technologies. Through these tests, it is expected to have
some conclusions about the effectiveness of the technical assistance that the farmers have
from the local extension services and the technical cooperation project named the Social

Forestry Development Project (SFDP) Song Da.
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Previous literature about adoption model shows that though new technologies are
often promoted as packages, farmers often adopt them in a sequence rather than adopting
them as a package. The decision to adopt the new technologies is often based on both
financial and non-financial factors related to new technologies. Studies also show that
education/ training is quite important to the adoption of new technologies, particularly
with regard to sustainable technologies. Studies about sustainable technologies suggest
that the use of both agricultural and non-agricultural means is required to promote

adoption of sustainable technologies.

Some of the initial expectations from this study are that training is positively
related to the adoption of new technologies and the increase of yield; and the adoption of
seed-fertilizer technologies is positively related to the yield while the adoption of
sustainable technology may have negative effect on the average yield at least in the short
time frame covered in this study. If a loss in yield occurs with the adoption of sustainable
technologies, which is normally due to the reduction of land for main crop, it is expected
that the loss can be regarded as the willingness to pay for the future value of the
improved soil fertility and the conservation of soil quality. It is noted that full effects of
sustainable technologies can only be measured over time; hedgerows in the long run may

reduce the need for fertilizer.

Three theoretical models are set up for the hypothesis testing. The models are
training model, which aims to analyze and differentiate the characteristics of the trainees

and non-trainees; the adoption model, which is used to characterize and distinguish
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adopters from the non-adopters; and the yield model, which is to evaluate the effects of
the selected technologies. The training and adoption models are estimated with the probit

model while the yield model is regressed with ordinary least squares (OLS) method.

In the adoption model, a data separation problem was encountered in the
estimation of the improved maize technology because the number of non-adopters is too
few to estimate the model. The data separation problem can be avoided by improving the

data quantity and, possibly, the data quality.

Generally, the estimation results show interesting findings. Within a community,
the socio-economic characteristics of farmers who receive training are not significantly
different from those who do not receive training. Similarly, households that adopt the
yield improving and sustainable technologies are not significantly different from non
adopters in terms of their socio-economic characteristics. In addition, the empirical
analysis with the current data set shows that farmers in the studied area do not adopt the
studied technologies as a package. The probability that a household has adopted any
single technology is not conditional on whether other technologies have been adopted. A
farmer who has adopted improved maize is not more likely to adopt hedgerows than a
farmer not using improved maize. However, it is to be noted that since the data set does
not include the time a farmer started with each technology, this study only looks at the
current situation of adoption and misses the adoption history of each household. Further

study needs to take into account the time that a farmer started with a new technology.
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With respect to the adoption of new technologies, training is, as expected,
significantly and positively related to the adoption of studied technologies. This finding
highlights the importance of training to farmers, particularly the upland farmers living in
such remote areas as the studied villages. On the other hand, the fact that training shows
up to have no direct effects on yield poses the question of follow-up activities, which is to
make sure that the trained farmers do according to what they learn from the courses. In
additions, farmers in Tua Chua show up to have more training but adopt no more, even
less in fertilizer technology, than do farmers in Yen Chau. This brings in the question of
suitability of the training topics and the selection of trainees, if there ever is a selection of

participants for training courses.

Adoption of new technologies has non negative effects on a farmer’s yield, even
in the case of sustainable technology where the land for main crops is taken away. In
general, adopters of all the selected technologies unambiguously have better yield than
the non-adopter. This gain in yield is attributed to the adoption of improved varieties,
which helps increase the yield about 80% on average. However, the fact that there is no
complementarity among the selected technologies both in the adoption of new
technologies and in the increase of yield may imply that the use of fertilizer-seed
technologies to compensate for the loss in the adoption hedgerows is not sufficiently
good enough to promote hedgerow technology. If the hedgerow technology is to be
further promoted in the area, other diffusion methods may be required. This finding is in
line with results from empirical studies which suggest the use of both agricultural and

non-agricultural effort in the promotion of sustainable technologies. However, it is again
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noted that complementarity among the studied technologies may exist over a longer

period of time but cannot be analyzed with the available data.

Most of the household socio-economic characteristics have no effects on the
training and adoption decision but are statistically significant to the yield. Land size is
significantly important to yield. Estimation shows that small farmers have higher yield
than do larger farmers, which is explained by the fact that farmers maximize their profit
based on their scarcest resource. On the other hand, poor farmers have lower yield than
medium and do rich farmers but rich farmers do not have better yield than do medium
farmers. This implies that the level of intensification may slow down as the farmer
becomes richer and achieves a certain level of yield or the response of yield to the
incremental investment slows down as the level of investment goes up at a certain level.
Farmers with position in the village also show up to have higher yield than do other
farmers. This fact can be explained by the possible higher education and better access to
resources by farmers with position in the village management. This explanation is in line

with findings from previous studies in adoption model as discussed in chapter 4.

Based on the findings from the study, the following conclusions and

recommendations are made:

1. The estimation results show that in with the current data set, farmers have not
adopted the studied technologies as a package. This finding is consistent with
the empirical studies about sequential adoption model as discussed in the

literature review chapter.
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Training is important to the adoption of new technologies. People who get
trained are more likely to adopt the technologies than people who do not. In
the area where the educational level of the farmers is low, the organization of

training in the adoption of new technologies is very important.

Following-up of training activities is important. In the context of the SFDP
Song Da, this activity needs to be strengthened since it is closely linked to
the effectiveness of training activities. For the less educated farmers and/or
for the adoption of sustainable technologies, whose existence values are not
clear, following-up of training activities becomes even more important. After
training events, technical staff should visit the farmers once in a while to

make sure that they are doing the right thing in the right time.

Though adoption of hedgerow technology evidently reduces the land
available for main crop, the study results show that no significant reduction
of yield is experienced. Since it is believed that this technology helps
increase soil fertility and protect the soil from erosion, it is concluded that
adoption of hedgerow technology may be promoted in larger scale. However,
since there is no complimentarity among studied technologies, different

method may be needed for the promotion of hedgerows in the area.

Adoption of new technologies, particularly the improved seed varieties, helps
increase the farm yield. Since poor farmers do not participate adequately in
training and are not significantly among the adopters of new technologies,

supports should be more targeted to help them increase the farm yield.
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6. Future studies may need to take into account factors like the time when a
household started with each technology, the education level of the family
head, and the area of land under each technology. Since it is assumed that
education is strongly related to the adoption of new technologies and the
increase of yield, inclusion of education variable in the future study may help
test this hypothesis. In addition, the scale by which a farmer decides to adopt
a technology is also assumed to be significant to the change in the crop yield.
It is therefore expected that by including this data in future study, it will help

test this hypothesis and verify the results from the study in this thesis.

7. Although the organization and follow-up of training activities should be
strengthened, given all the findings discussed in the study it is concluded that
the technical assistance from the SFDP Song Da and the local extension
services to H’'mong farmers in Tua chua and Thai farmers in Yen chau is a

successful undertaking.

In brief, the thesis looks at issues related to the adoption of new technologies by
the upland farmers in the remote areas in the Northwest of Vietnam. Models are set up
and econometric tools are employed to test the hypotheses. Though data problem was
confronted during the estimation process, the findings are interesting and useful for the
improvement of both the future extension programs and the impact monitoring system of

the on-going extension programs.



APPENDIX A: THE HOUSEHOLD INTERVIEW QUESTIONNAIRE

Social Forestry Development Project (SFDP) Song Da
MARD - GTZ/GFA

Questionnaire for Monitoring Project Impact on Farming system (1% Interview)*
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1) Date:

6) Village:

2) Name of Interviewee:

7) Commune:

3) Sex:

8) District:

4) Ethnic Group:

9) Province:

S) Position in village

10) Name of enumerator:

11) What is the size of your agricultural land?

ha

12) Do you have a Red Book Certificate RBC for agricultural land? Yes: [ ]  No:[_]

Agricultural product
1)

2)

3)

Area/head

13) What are the 3 most important agricultural products (upland, paddy, vegetable,
fruits, animal production) for you? What is the cultivated area/number of heads?

(ask first the most important than continue with the second most important and than
ask for the third important) Which crop, which animal?

the yield and area they have)

Paddy Rice
Upland Rice
Main season Maize

Autumn Maize

yield/ha

kg/ha
kg/ha
kg/ha
kg/ha

14) What was the yield/ha in your last harvest (if they do not know the yield/ha ask for

(area and yield/area)

AN N N A~
NI N N Nt
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15) Do you have any surplus from your agricultural production to sell on the market?
Yes: [] No:[]

If yes, which are the 3 most important agricultural products (from upland,
paddy, vegetable, fruits, animal production) you are selling on the market? How
many kg did you sell in the last 12 month (if they sell in other measures ask the
approximate quantity in kg)?

Product Quantity (in kg)

16) What do you think: Is your economic situation now better, worse or the same like to
2 years ago?
Better: []
Worse: ]
Same: []
What do you think is the reason for the change?

17) Do you know the following technology/new method a (b, c,..).?
(if yes: go to next column, if no: go to next activity).

Did you take part in a training course for this technology/new method?

Do you practise presently, did you practise in the past and stopped doing it or did
you never apply this method?

(If presently: ask for all columns, if past or never: then go to the next
technology/new method)

Did you get any input supply for this technology/new method?

Has your (not family in general) workload increased, decreased or remind stable
through this technology/new method?

Is the yield through the practice of the technology/new method increased, decreased
or remained stable?
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Technology/Knowledge| Training | Practise Input | Workload Yield/ha
method | (interview-| (from (family of | supply (for
ee) outside) | interviewee) interviewee)
Technologies/methods for special crops on upland
1. Improved Yes: [ ] |Yes:[ ] |Present:[ | |Yes:[ ] |Increase: [ ||Increase: [ |
maize No: [ ] |No: [[] |Past*: [] |No: [ ] |Decrease: [_|| Decrease:[ |
(compare (but stopped) Stable: [ ||Stable: [ ]
to trad. Never: I don’ know: |Idon’ know:
variety) [] ]
2.Second |Yes: [ ]|Yes:[ ] |Present:[ | |Yes:[ | |Increase: [ ]|Increase: [ |
maize crop [No:  [] [No: [] |Past*: [] |No: [] |Decrease: [ ]| Decrease:[ ]
(autumn (but stopped) Stable: [ _]{Stable: [ ]
maize) Never: I don’ know: |I don’ know:
L] [l
3. Inter- Yes: [ ]|Yes:[ ] |Present:[ | |Yes:[ | |Increase: [ ||Increase: [ |
cropping  |No:  []|No: [] [|Past*: [] |No: [] |Decrease: [ ]| Decrease:[ |
maize-bean (but stopped) Stable: [ _||Stable: []
compare to Never: I don’ know: |I don’ know:
maize w/o ] L]
bean)
4. Yes: [ ]|Yes:[ ] [Present:[ | |Yes:[ | |Increase: [ ]|Increase: [ |
Improved |No: []|No: [] |Past*: [ ] |No: [] |Decrease: [ ]| Decrease:[ ]
upland rice (but stopped), Stable: [ ]|Stable: [ ]
(compare Never: I don’ know: |1 don’ know:
to trad. L] ]
variety)
Technologies/methods on upland fields
5. Yes: [ ]|Yes:[ ] |Present:[ | |Yes:[ | |Increase: [ ]|Increase: [ |
Hedgerows |[No: [ |No: [] |Past*: [] |No: [] |Decrease: [ ]| Decrease:[ ]
(but stopped) Stable:  [_]|Stable: [ ]
Never: [_] I don’ know: |I don’ know:
L] [
6. Micro- |Yes: [ | |Yes:[ | |Present:[ ] |Yes:[ ] |Increase: [ ||Increase: [ ]
terraces No: [ ] |No: [] |Past*: [ ] |No: [ ] |Decrease: [ || Decrease:[ |
(but stopped) Stable:  [_]|Stable: [ ]
Never: [ | I don’ know: |I don’ know:
[ [l
7. Yes: [ ]|Yes:[ | |Present:[ ]| |Yes:[ ] |Increase: [ | Increase: [ |
Fertilizer |No: [ ] |No: [ ] |Past*: [ ] |No: [ ] |Decrease: [ ]| Decrease:[ ]
use on (but stopped) Stable: [ _]{Stable: [ ]
upland Never: [ | I don’ know: |I don’ know:
field L] L]
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Technologies/methods for paddy production

8. Yes: [ ]|Yes:[ ] |Present:[ ] |Yes:[ ] |Increase: [ ]|Increase: [ |
Improved |No: [ ] |No: [] |Past*: [ ] |No: [ ] |Decrease: [ || Decrease:[ |
paddy rice (but stopped) Stable: [ ]|Stable: [ ]
(compare Never: [ | I don’ know: |Idon’ know:
to [ []
traditional
variety)
9. IPM Yes: [ ] |Yes:[ ] |Present:[ ] |Yes:[ ] |Increase: [ ]|Increase: [ ]
No: [ ]|No: [] |Past*: [] |No: [] |Decrease: [ ]| Decrease:[ |
(but stopped) Stable: [ ||Stable: [ ]
Never: [ ] I don’ know: |I don’ know:
[ L]
10. Winter |Yes: [ ] |Yes:[ ] |Present:[ | |Yes:[ | |Increase: [ ]|Increase: [ ]
crop No: [ ] |No: [] [Past*: [ ] |No: [] |Decrease: [ ||Decrease:[ |
(vegetable (but stopped) Stable: [ ]|Stable: [ ]
on paddy Never: [ ] I don’ know: |I don’ know:
land in [] []
winter)
11. Yes: [ ] ]Yes:[ ] |Present: [ ] |Yes:[ ] |Increase: [ ]|Increase: [ ]
Improved |[No: [ ] |No: [] |Past*: [ ] [No: [] |Decrease: [ || Decrease:[ |
seed for (but stopped) Stable:  [_]|Stable: [ ]
vegetable Never: [ ] I don’ know: |I don’ know:
(tomato, [] []
cucumber,
soy bean,
green bean,
compare to
traditional
variety)
Technologies/methods for fruit gardens
12. Yes: [ ] |Yes:[ ] |Present:[ ] |Yes:[ | |Increase: [ ]|Increase: [ ]
Improvem |No: [ ] |No: [ ] |Past*: [] [No: [ ] |Decrease: [ ]| Decrease:[ ]
ent of (but stopped) Stable:  [_]|Stable: [ ]
existing Never: [_] I don’ know: |Idon’ know:
fruit [] []
gardens
13. Yes: [ ]|Yes:[ ] |Present:[ | |Yes:[ | |Increase: [ ]|Increase:[ ]
Improved |No: []|No: [] |Past*: [ ] [No: [ ] |Decrease: [ ]|Decrease:[ ]
fruit trees (but stopped) Stable: [ ]|Stable: [ ]
Never: [ | I don’ know: |Idon’ know:

[

[
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Technologies/methods for animal production

14.New |Yes: [ ]|Yes:[ ] |Present:[ ] |Yes:[ | |Increase: [ ]| Increase: [ ]
methods |[No: [] [No: [] |Past*: [ ] |No: [ ] |Decrease: [ ]| Decrease:[ ]
for fish (but stopped) Stable: [ ]| Stable: [ ]
raising Never: [ ] I don’ know: |I don’ know:
L] [
15. Yes: [ ] |Yes:[ ]| |Present:[ | |Yes:[ ] |Increase: | ]|Increase: [ |
Planting of {No: [ ] [No: [] |Past*: [ ] |No: [ ] |Decrease: [_||Decrease:[ ]
grass for (but stopped) Stable: [ ]|Stable: [ ]
fodder Never: [ ] I don’ know: |I don’ know:
(yield: [] L]
increase of
animal
production)

18) Did you hear from a toolkit for the para-veterinarians? Yes:[ ] No:[]
Do you get help trough the veterinarian-toolkit-service? ~ Yes:[ | No:[ ]
If yes: Which help did you get?

19) Did you have direct contact to the extension service in the last 12 month? If yes
continue with question No a), if no go to question No ¢)

No:[] Yes:[]
a) Did they go with you to your fields?
No:[] Yes:[]

b) What did they do? Did you get training or did they give you inputs
(subsidised, free)?

Training: ]
Input: ]
Others: ] Specify:

¢) What is your impression of the extension service in general? Is it good,
bad or medium (medium means: good and not so good parts)?
Good: [] Bad: [] Medium:[]
Why is good/bad/medium?

d) What is more important for you today: training or input supply? Why is it
more important?
Training:[ ] Input supply:[_]
Reason for importance:
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For the enumerator:

Characterise the economic situation of the household. (ask the head of the village)

Rich:
Medium:
Poor:

[
[l
[]

Signature from the enumerator:

*. Permission to the use of this questionnaire in this thesis is granted by the Social Forestry
Development Project (SFDP) Song Da.
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Code  Houschold/ farm characteristies
_ Yield (kg/ha) Maize land (sq.m) District  Positon  Rich  Poor
11111 10000 1400 1 0 0 1
11112 4762 10500 1 1 0 0
11113 5714 14000 1 1 1 0
11114 4500 20000 1 0 0 1
11115 8286 7000 1 0 1 0
11122 3750 8000 1 1 0 0
11123 8961 2790 1 0 0 1
11124 1250 4000 1 0 0 1
11125 8667 3000 1 0 1 0
11131 7143 7000 1 0 | 0
11133 3681 1630 1 0 0 1
11141 2795 13595 1 0 1 0
11142 1099 4550 1 0 0 1
11143 2026 5430 1 0 0 1
11144 1741 11490 1 0 0 0
11145 2301 8690 1 0 1 0
11151 16064 1245 1 0 0 1
11152 5750 4000 1 0 0 1
11153 9483 4218 1 0 0 0
11154 10204 4900 1 0 1 0
11155 6250 4000 1 0 1 0
11161 6250 8000 1 0 1 0
11162 8339 8994 1 1 1 0
11163 7948 6920 1 1 0 0
11164 3000 4000 1 0 0 1
11165 4878 2050 1 0 0 1
11171 6000 5000 1 0 1 0
11172 4000 10000 1 0 1 0
11173 5000 3000 1 0 0 0
11174 9883 1619 1 0 0 1
11175 5556 2340 1 0 0 1
11181 3574 13990 1 0 1 0
11182 7467 15000 1 1 1 0
11183 3000 5000 1 0 0 1
11184 11667 3000 1 0 0 0
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Code .. ~ Household/ farm characteristics . -
. Yield (kg/ha) Maize land (sqm) District  Position  Rich  Poor
11185 4605 7600 1 0 0 1
11191 5000 5000 1 0 0 0
11192 2326 8600 1 0 1 0
11193 5333 15000 1 0 1 0
11194 847 5900 1 0 0 1
22211 2667 3000 0 0 0 1
22212 1000 2000 0 0 0 1
22213 1500 20000 0 0 1 0
22214 1250 20000 0 1 1 0
22215 1000 10000 0 0 0 0
22221 1200 2500 0 0 0 0
22222 3200 7500 0 0 1 0
22223 1000 3000 0 0 0 1
22224 5600 5000 0 0 0 0
22225 1905 10500 0 0 1 0
22231 2667 15000 0 0 1 0
22232 933 7500 0 0 0 1
22233 2000 15000 0 0 0 0
22234 2000 2000 0 0 0 1
22235 2500 20000 0 0 1 0
22241 5714 3500 0 0 0 0
22242 1000 3000 0 0 0 1
22243 2667 3000 0 0 1 0
22244 1400 5000 0 0 1 0
22245 1500 4000 0 0 0 1
22251 2000 10000 0 0 1 0
22252 2500 10000 0 1 1 0
22253 2667 7500 0 1 0 0
22254 1667 1500 0 0 0 1
22255 1200 2500 0 0 0 1
22261 1000 10000 0 0 1 0
22262 600 2000 0 0 0 1
22263 3000 5000 0 0 1 0
22264 8000 3000 0 1 0 0
22265 1000 1000 0 0 0 1
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APPENDIX B: THE DATA SET - continued

. Hedgerows

Train,

. Improved maize

_ Fertilizer use

Traing  Prace
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APPENDIX B: THE DATA SET - continued

- Fertilizer use

. :HedgerOWs

 Train,

 Trainp

 Improved maize

- Trame,

*. Permission to the use of this data set is granted by the SFDP Song Da.
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APPENDIX C: LIST OF VARIABLES USED IN THREE THEORETICAL

MODELS
Variable Description Type
Yield Actual maize yield in kg at household level Continuous
Lg(Yield) Log of maize yield
MAIZELAND Land size in m for maize crop of the household Continuous
LGMAIZELAND Log of land area for maize
POSITION Position of the household head in the village 1=Y", 0=N"
RICH The household is rich 1=Y, 0=0"
POOR The household is poor 1=Y, 0=0
DISTRICT The location of the district where the household 1=Yen Chau,
lives. This variable takes into account the 0=Tua Chua
differences between the two studied districts.
PRAC; The household currently practices/ adopts 1=Y, 0=0
improved maize (im), fertilizer use (f) and
hedgerows (h) technologies.
PRACI’ Probability that a farmer/ household adopts/
practices improved maize (im), fertilizer use (f)
and hedgerows (h) technologies.
PR_ALL The household currently practices all the studied 1=Y, 0=0
technologies: improved maize, hedgerows and
fertilizer use.
TRAIN;" Probability that a farmer receives training in
improved maize (im), fertilizer use (f) and
hedgerows (h) technologies
PTi Household receives training and adopts improved 1=Y, 0=0

maize (im), fertilizer use (f) and hedgerows (h)
technologies.

" Y=Yes, N=No, O=Otherwise
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APPENDIX D: SUMMARY OF MEAN AND STANDARD DEVIATION OF
INDEPENDENT VARIABLES IN TRAINING MODEL

Total sample
n=70

Improved maize

W/o training, n=25

With training, n=45

MAIZELAND 6,949.3 5,071.1 6,252.4 4,702.8 7,336.5 5,275.8
DISTRICT 0.5714 0.4984 0.84 0.3742 0.4222 0.4995
POSITION 0.1429 0.3525 0.12 0.3317 0.1556 0.3665
RICH 0.4 0.4934 0.24 0.4359 0.4889 0.5055
POOR 0.3857 0.4903 0.56 0.5066 0.2889 0.4584

Total sample
n=70

Fertilizer use

W/o tra1n1ng n=38

W/ ‘tralmng, n—32

 Mean  Std. de a

MAIZELAND 6,949.3 5,071.1 6,582 5,050.9 7,385.5 5,140.7
DISTRICT 0.5714 0.4985 0.6579 0.4808 0.4688 0.5070
POSITION 0.1427 0.3525 0.1053 0.3110 0.1875 0.3966
RICH 0.4 0.4934 0.3158 0.4710 0.5 0.508
POOR 0.3857 0.4903 0.4737 0.5060 0.2813 0.4568

Total sample Hedgerows
n—70 W/o trammg, n—26 W/ tramlng, n“44

MAIZELAND 6 949 3 5,071.1 6,134.7 4,765.3 7,430.6 5,236.8
DISTRICT 0.5714 0.4984 0.8077 0.4019 0.4318 0.5011
POSITION 0.1429 0.3525 0.1923 0.4019 0.1136 0.3210
RICH 0.4 0.4934 0.3077 0.4707 0.4546 0.5037
POOR 0.3857 0.4903 0.4231 0.5038 0.3636 0.4866
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APPENDIX E: SUMMARY OF MEAN AND STANDARD DEVIATION OF
INDEPENDENT VARIABLES IN ADOPTION MODEL

Total sample Improved maize

n=70

Non-adopter, n=7

’ Adopter, n=03

~ Variable = Mean  Std.dev. Mean  Std.dev. Mean  Std. dev.
TRAIN;, 0.6429  0.4826  0.1429  0.3780  0.6984  0.4626
MAIZELAND 69493  5071.1  3557.1 1619.5 73262  5188.6
DISTRICT 05714  0.4984  0.5714  0.5345  0.5714  0.4989
POSITION 0.1429  0.3525 0 0 01587  0.3684
RICH 0.4 04934 0 0 04444  0.5009
POOR 03857  0.4903 1 0 03175 04692

TRAIN;

Total sample

0.5018

Fertilizer use

T

Non-adopter, n=23

Adopter, n=47
Mean  Std
0.5319

0.4571 0.30435 0.4705
MAIZELAND 6949.3 5071.1 4438.8 3050.4 8177.8
DISTRICT 0.5714 0.4984 0.4348 0.5069 0.6383
POSITION 0.1429 0.3525 0.0435 0.2085 0.1915
RICH 0.4 0.4934 0.2174 0.4217 0.4894
POOR 0.3857 0.4903 0.6087 0.4990 0.2766
Total sample Hedgerows

Mean  Std.dev.  Mean l.dev.  Mean  Std.dev.
TRAIN, 0.6286 04867 03824 04933 08611 03507
MAIZELAND 69493  5071.1 65313 47182 73441  5420.1
DISTRICT 05714 04984  0.6765 04749 04722  0.5063
POSITION 0.1429 03525 02059  0.4104  0.0833  0.2803
RICH 04 04934 03235 04749 04722  0.5063
POOR 03857 04903  0.4412 05040 03333 04781

n=70

Non-adopter, n=34

Adopter, n=36
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APPENDIX F: MEAN VALUES OF VARIABLES IN THE DATA SET

Variable Total sample mean Yen Chau Tua Chua
Number of observations:. ... 0 4 30
Yield (kg/ ha) 4,220 5,727 2,211
Maize land (sq.m) 6,949 6,811 7,133
District’ 0.57 1.00 0.00
Position 0.14 0.15 0.13
Rich 0.40 0.40 0.40
Poor 0.39 0.40 0.37
Traini, 0.64 0.48 0.87
Pracjm, 0.90 0.90 0.90
Traing 0.46 0.38 0.57
Pracy 0.67 0.75 0.57
Trainy, 0.63 0.48 0.83
Pracy, 0.51 0.43 0.63

*: Since Yen Chau=1 and Tua Chua=0, the mean value for district should be understood as 57% of
the total sample are from Yen Chau, the rest (43%) are from Tua Chua.
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APPENDIX G: DESCRIPTION OF THE DATA PROBLEM IN THE
ESTIMATION OF ADOPTION MODEL FOR IMPROVED MAIZE

A data separation problem was encountered in SAS IML in the model for
improved maize adoption. This data problem, which may influence the model fit, occurs
in SAS IML when the cumulative distribution function (CDF) gives the result of 1,
causing the log likelihood function to stop iterating. The convergence criterion is not met
and the coefficients are estimated based on the last iteration. Based on recommendation
from SAS online help to change continuous variable to categorical variable, I drop the
Maizeland variable, which is the only continuous variable in the model, and try to
estimate the model again with SAS IML but the problem is persistent. I conclude that the
data separation problem with regard to this activity (Improved maize) can only be solved
by improving the number of observations in the data set. This conclusion is based on the
fact that for this activity only 7 households out of a total 70 in the data set are non-
adopters (see Table 6.6 on page 77). A data set with a too small number of non-adopters
(7) should be liable for the persistent data separation problem. It is also noted that the
PROC PROBIT in SAS system and Probit model in Limdep still return the estimation
results as well as the model’s goodness of fit. However, results from these two statistical
packages for this activity are not the same as they are with other activities. The results

shown in Table 6.8 are from Limdep.
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APPENDIX H: ESTIMATION RESULTS FOR GOLDFELD-QUANDT

TEST OF HETEROSCEDASTICITY

Sub-set with lower Maizeland:

Variable Coefficients T-Stat. Variable Coefficients T-Stat.
Intercept 12.1745™ 45011 | Pracin 0.4389 1.1830
lgmland -0.5939" -1.8211 Pracy 0.0363 0.1028
Position 1.1254 1.4747 Pracy 0.3492 0.5029
Rich 02712 0.6776 Pr_all -0.4298 -0.8156
Poor -0.6514" -1.9581 Plim 0.0029 0.0090
District 1.2648" 51054 | pts -0.0359 -0.0812

Pth -0.3649 -0.5875
Model’s statistics and goodness-of-fit
No of observations: 35 Standard deviation: 0.6081
R%: 0.7138 F-statistics: 4.5729
Adj -R%: 0.5577 Sum of squared errors:  8.1351
Sub-set with higher Maizeland:

Variable Coefficients T-Stat. Variable Coefficients T-Stat.
Intercept 10.9815" 47414 | Pracin 1.0884 1.7037
Igmland -0.4591" -1.8613 | Pracs 0.0425 0.0954
Position 0.3183 1.4348 | Pracy -0.6657 -1.3023
Rich 0.1633 0.6664 | Pr_all 0.5326 1.0555
Poor -0.4315 -1.2893 | ptim -0.3451 -1.1420
District 0.6202" 2.5337 | pte -0.0822 -0.3145

Pth 0.2234 0.5534
Model’s statistics and goodness-of-fit
No of observations: 35 Standard deviation: 0.4864
R*: 0.6605 F-statistics: 3.5665
Adj-R%: 0.4753 Sum of squared errors:  5.2050

* E ok

SO estimate is significant at 10%, 5%, and 1% significance levels, respectively.
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APPENDIX I: ESTIMATION RESULTS FOR CHOW TEST OF
STRUCTURAL CHANGE

Yield model: whole data set

Variable Coefficients T-Stat. Variable Coefficients T-Stat.
Intercept 11.81717 8.9466 | Pracim 0.8288" 2.4976
lgmaizeland ~ -0.5025°  -3.2859 | Pracs 0.5027" 1.6802
Position 0.3097 1.1357 | Pracy, -0.1522  -0.5133
Rich 0.2632 1.0644 | Pr_all 0.1224  -0.3256
Poor -0.5090°  -1.9472 | ptim -0.4240°  -1.8914

pte -0.2823  -1.1566

Model’s statistics and goodness-of-fit

No of observations: 70 Standard deviation: 0.6868
RZ: 0.3652 F-statistics: 3.3944
Adj-R%: 0.2576 Sum of squared errors:  27.8282

Yield model: sub-set for Yen Chau

Variable Coefficients T-Stat. Variable Coefficients T-Stat.
Intercept 12.22317 8.9011 | Pracim 1.1464" 3.4371
lgmaizeland ~ -0.6430""  -4.1465 | Prac; 0.6819" 2.2176
Position 0.5403™" 2.1098 | Pracy 0.6699" 1.8516
Rich 0.4461 1.6843 | Pr all -0.6152 -1.3902
Poor 0.0038 0.0144 | ptim -0.0926 -0.4202

Dt -0.2650 -1.1333

Model’s statistics and goodness-of-fit
No of observations: 40 Standard deviation: 0.4919
R*: 0.5966 F-statistics: 4.2896
Adj-R%: 0.4575 Sum of squared errors:  7.0175
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Yield model: sub-set for Tua Chua

Variable Coefficients T-Stat. Variable Coefficients T-Stat.
Intercept 8.5349™" 44155 | Pracim 0.3215 0.6272
lgmaizeland -0.0445 -0.1918 Pracy -0.0855 -0.2091
Position 0.0731 02131 | Prac -0.6557" 2.1807
Rich -0.4388 -1.4915 | Pr all 0.0447 0.1010
Poor -0.8405" 2.7030 | ptim -0.1120  -0.2791

pte 0.1879 0.4776

Model’s statistics and goodness-of-fit

No of observations: 30 Standard deviation: 0.4850
R 0.5790 F-statistics: 2.6129
Adj-R%: 0.3574 Sum of squared errors:  4.4695

* F¥ kokk

: estimate is significant at 10%, 5%, and 1% significance levels, respectively.

s 9
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APPENDIX J: EXCHANGE RATE OF VIETNAMESE DONG (VND)

VERSUS U.S. DOLLAR (USD) IN SELECTED YEARS

Year Exchange rate Year Exchange rate

1 USD= 1 USD=
1991 8,819 VND 1996 11,050 VND
1992 11,200 VND 1997 11,689 VND
1993 10,650 VND 1998 13,613 VND
1994 10,954 VND 1999 13,932 VND
1995 11,029 VND

Source: United Nations —United Nations Development Program— “Vietnam: Socio-Economic

Statistical Bulletin” (2000)
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