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ABSTRACT

Thailand has aimed at becoming a “Seed Hub” in the region given that it is the second
largest exporter of seed of field crops in Asia. Maize contributes the largest share of seed
exports and is the prototype crop for seed industry promotion. One of the goals of the
Seed Hub policy is to develop and export high quality Thai brand-name seeds. The
structure of the maize seed industry, however, is such that it is concentrated in a few
Multinational Companies (MNCs), and the question remains as to whether national and
local companies could give farmers the same benefits as the multinational companies. This
study aimed at comparing costs and returns across groups of maize seed companies and
determining factors associated with farmers’ participation in contracts. The results show
that despite a higher cost of production, overall, MNCs give farmers the highest net
income because of a higher productivity and higher price they give to the farmers from
complying with the strict requirements of the contract specifications, followed by national
companies, while local companies give the least. Requirements in household labor,
investment in irrigation, size of farm, land rent, and age are important factors in farmers’
participation in different groups of seed companies.

Keywords: Choice model, Contract farming, Multinational companies, Production contract.

INTRODUCTION

Seed is one of the key components of the
food supply chain. It is valued at about
37.23 billion US dollars globally
(McDougall, 2017) and accounts for 11.92
billion US dollars of the global seed trade
(International Seed Federation, 2019).
Thailand is the 24th largest field crop seed
exporter in the world and the second largest
in Asia after China (International Seed
Federation, 2019). From 62 selected
countries, Thailand ranked 32nd in the world
and fourth in Asia in terms of enabling
business in the seed sector, which measured
the inclusiveness and sustainable practices
of seed sector from plant breeding, variety
registration, and seed quality control (World

Bank Group, 2017). In 2018, maize had the
highest value among all seed exports from
Thailand at about 72.33 million US dollars
from a volume of 24,950 tons (Thai Seed
Trade Association, 2019). It is one of the
more important commodities, generating
export revenue and contributing
significantly to domestic grain production.
The importance of the seed sector
prompted the government to establish, in
2006, the Thailand Seed Cluster to promote
the production of high quality and high
value seed. Its strategic goals are to increase
the number and income of seed-producing
farmers and promote the development and
export of Thai-owned brand-name seeds
(National Center for Genetic Engineering
and Biotechnology, 2007; National Science
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and Technology Development Agency,
2012). The “Seed Hub Project” was
implemented in 2013-2014 by the Ministry
of Agriculture and Cooperatives to promote
high quality seed for exports, especially
maize, and elevate the country into the
region’s premier “Seed Hub”. Under
Thailand’s 4.0 policy, seed is one of the key
industries chosen to promote agricultural
development supported by science and
technology. Another key goal, aside from
creating national brand-name seeds, is
upgrading farmers’ income from producing
seeds rather than grain (by applying their
skills in grain production). To meet seed
standards imposed by most countries
including Thailand and its trading partners,
seed companies usually resort to entering
into production contracts with seed
outgrowers to ensure the quality of hybrid
maize seed.

The maize seed industry is concentrated in
a few Multinational Companies (MNCs),
with an oligopolistic tendency
(Napasintuwong, 2020; OECD, 2018) while
numerous small- and medium-size national
and local companies contribute to much
smaller shares of the market. The
multinational seed companies generally own
exclusive rights to their varieties, while
national and local companies have less
capacity to innovate and rely primarily on
improved germplasm from public research
programs. Thus, different groups of seed
companies have different degrees of access
to proprietary breeding lines and advanced
technologies, which influence their roles in
contributing to national brand name
products. For example, local companies
depend primarily on public varieties while
MNCs and some national companies invest
in a breeding program or buy licenses for
exclusive proprietary. Depending on the
guality and proprietary right, seed
production requires different management
and control mechanisms, which in turn
demand different obligations from both
parties (Napasintuwong, 2019).

Contract farming is an agreement between
a grower and a processor regarding the
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production of an agricultural commodity
(Bellemare and Bloem, 2018). It has become
increasingly common in food system
transformation after the 1980s (Reardon and
Timmer, 2012). Contract farming, especially
in developing countries, typically involves
small farmers. While farmers are contracted
for producing output, firms retain
responsibility for providing agricultural
support services, technical advice, loans,
quality control, and marketing, which might
otherwise be inaccessible (Glover, 1984;
Mishra et al., 2018; Sriboonchitta and
Wiboonpongse, 2005). Formal contracts
with smallholders offer potential advantages
to growers including predictable income,
enabling them to take risks in adopting
innovation such as new technology,
provision of inputs (Goldsmith, 1985),
access to credit, appropriate technology,
skill transfer, guaranteed and fixed pricing
structures, and access to reliable markets
(Eaton and Shepard, 2001). Although
contracted growers become specialized,
more productive, and better at managing
risk, they continue to face potential
problems. These include increased levels of
risk, unsuitable technology, crop
incompatibility, manipulation of quotas and
quality  specifications, domination by
monopolies, and  indebtedness  and
overreliance on advances (Eaton and
Shepard, 2001).

Variations in contractual agreements such
as in pricing and stringency of seed quality
control system have been observed in seed
production in Thailand (Sriboonchitta and
Wiboonpongse, 2008). Outgrowers were
also found to give different weights to the
importance of contract attributes. For
instance, potato seed growers consider price
option and form of contract more important
than contract duration and quantity; input
supply arrangement and technical assistance
more important than transportation and
credit arrangements; and seed and product
quality specifications more important than
quality control mechanism and place of
quality inspection (Abebe et al., 2013). Thus,

it is hypothesized that farmers’ demographic
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requirements to fulfill the contracts
influence their participation in different
groups of seed companies.

Although there have been studies on maize
seed production contracts in Thailand, most
of them only show farmers’ perceptions and
impacts of risks faced by farmers (Ekasingh
et al., 2012; Ekasingh et al, 2014;
Martwanna and Lertrat, 2007; Sriboonchitta
and Wiboonpongse, 2008; Sriboonchitta and
Wiboonpongse, 2005). The vital role of
smallholding farmers in producing good
quality seed and contributing to the strength
of the seed industry is indisputable.
However, there is yet insufficient evidence
to clearly show the impacts of seed
production and technologies under different
conditions of proprietary ownership on
farmers and the participation of outgrowers
in seed production contracts, especially
across groups of companies.

This study aimed to: (1) Compare costs
and returns of outgrowers across different
groups of seed companies and (2) Identify
factors that influence growers’ participation
in maize seed production of different groups
of seed companies. The results from cost
and return analysis would clarify the role of
seed companies through its impact on the
farmers’ income while the results from
contract participation analysis would suggest
measures to further strengthen the seed
industry.

MATERIALS AND METHODS

To compare costs and returns from maize
seed production and to identify factors
influencing participation in seed production
across groups of seed companies, face-to-
face interviews were conducted for the
production of maize seed in 2014/2015 seed
production seasons. The wet season crop
was planted during March to June and
harvested during June to September 2014;
the dry season crop was planted during mid-
September to December 2014 and harvested
during January to April 2015. Farmers have
a choice of sponsors (seed companies with
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which they could participate) in the seed
production contracts. On the other hand,
seed companies also have the prerogative to
select their contract farmers. Selected
locations covered areas where more than one
sponsor was engaged in the 2014/2015 seed
production seasons.

A multi-stage stratified sampling method
was used for the seed outgrowers’ survey. In
the first stage, maize seed companies were
selected and interviewed to identify areas of
seed production. Outgrowers were classified
by their contract i.e. with: (I) Multinational
Companies  (MNCs),  (II)  National
companies, and (I11) Local companies. All
MNCs in Thailand (Napasintuwong, 2020)
were included in the samples. These
included Charoen Pokphand Produce (Thai-
Parent MNC), Monsanto, Pacific Seeds,
Pioneer Hi-Bred, Seed Asia, and Syngenta
Seeds.  National companies included
agricultural ~ cooperatives and  small
enterprises defined by the Office of Small
and Medium Enterprises Promotion.[Office
of Small and Medium Enterprises Promotion
(2002) defined small, medium, large
enterprises as those with fixed asset < 50
million THB, 50-200 million THB, and >
200 million THB, respectively.] The list of
national maize seed companies was obtained
from registered seeds (Thai Seed Trade
Association, 2015), and companies were
randomly selected. The selected national
maize seed companies were Golconda,
Premier Seeds, and World Seed. Three
cooperatives, namely, Mae-Chaem
Agricultural Cooperative, Mae-Sot Estate
Cooperatives, and Mae-Ramat Estate
Cooperatives produced seeds of public
varieties and were included in the national
companies. Three local companies operating
at provincial or regional level and producing
less than 1000 tons/year were selected. In
the second stage, the districts were randomly
selected from locations identified by the
seed companies. A total of 12 districts in
Suphan Buri, Chiang Mai, Lampang, Mae
Hong Son, Phrae, and Tak provinces were
identified. In the final stage, outgrowers
were randomly selected from groups of
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farmers identified by the seed companies
(for MNCs and national companies) and
networking sampling (for local companies
due to rare population). The number of
outgrowers from each district was, as much
as possible, proportionally distributed across
companies within the same province based
on types of companies. This is a proxy for
operational volume. MNCs and national and
local companies were considered large,
medium, and small, respectively.

As the locations of seed production are
confidential, it is not possible to get the
exact numbers of contracted outgrowers and
the size of seed production areas. The
sample size was approximated at 356-370
(Cochran, 1977; Yamane, 1967) assuming a
95% confidence level and 0.05 level of
precision (e), and approximately 5,000
maize seed growers, [Number of seed
growers was approximately 5,000 based on
estimates of 40,000 tons of annual seed
production, average farm size of 1.6 hectare,
and average yield of 5.625 tons of grain (4.5
tons of seed) per grower]. However, because
of the limitations in locating seed farmers,
334 farmers and 391 maize seed production
fields were selected (95% confidence level
and a precision level of 0.053).

Cost and Return Analysis of Maize seed
Production

The duration of seed production (about
120 days) and the size of maize seed
outgrowers (a quota of land and expected
output) are givens, but the price of the
output is fixed by the sponsor. Thus, the
primary objective of an outgrower is short-
term cost minimization and can be assumed

as:
Total Cost (TC)= Variable Cost
(VC)+Fixed Cost (FC)

Short run total profit= Total Revenue
(TR)-VC-FC

Short run variable profit= TR-VC

Following Buckett (1988), in this study,
fixed costs include land rent, depreciation of
machinery (i.e. tractors, sprayers, planters,
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irrigation system i.e. pipes, nozzles, pumps)
and depreciation of well (for on-site
irrigation), and semi-fixed costs include fuel
and repair of farm machinery.

__cost - salvage value

Depreciation = x%use on

ownership life
maize seedx%use in season

In the short-run, the farmers’ primary
concern is staying in the business so that,
even if they cannot cover fixed cost that
must be paid regardless of the production
volume, they will continue their operation as
long as the short-run variable profit is
positive (even if their short-run total profit is
negative), because they can cover variable
cost with some left to cover fixed cost (Kay
et al., 2016). However, taking into
consideration the long-term investment such
as irrigation and machineries, farmers
should not continue operating if the short-
run total profit is negative (incurring loss in
the long run). In other words, when income
cannot cover all costs, the farmer incurs
continuing loss. By stopping production and
selling the fixed assets, fixed costs are
eliminated.

To compare cost and return across three
types of sponsors, an F-test for mean
differences across three groups of sponsors
was used to compare cost, revenue, and
profit:

Ho: Wiocar = Hnational = UmMNC
Hy: at least one pis dif ferent
Where, U;ocqr 1S the mean value of local
companies; Unationar 1S the mean value of
national companies, ync IS the mean value
of MNCs.

Choice Model of Participation in
Contracted Seed Production

The process of contract participation is
explained in Barrett et al. (2012). Each
season, seed companies first select locations
to avoid extra contractual sales and ensure
area suitability to varieties. Different groups
of sponsors differ in the complexity and
extent of provision of contractual
agreements i.e. market specifications such as
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quality standard, resource specifications such
as varieties and cultivation practices, and
management specifications typically
encompassing high degree of material and
management inputs (Eaton and Shepherd,
2001; Sriboonchitta and Wiboonpongse, 2008;
Ekasingh et al., 2012). In this regard, sponsors
would have different criteria in selecting
potential outgrowers based on requirements
for seed quality. As more than one seed
company operates in a sampling location,
outgrowers would also choose sponsors based
on contractual benefits such as in-kind credit,
period of payment, and expected profit. A
multinomial logit model was adopted for the
participation of outgrowers in different groups
of sponsors (e.g. MNCs, national companies,
local companies) by assuming that outgrower,
n, will maximize expected utility (profit)
subject to constraints such as household labor
availability, suitability of soil, and investment
requirement for water and other inputs.

An outgrower would obtain a certain level of
utility (profit) from participating in seed
production for each group of sponsors, j, and
will engage in seed production for the one that
provides the greatest utility. The true utility
that farmer n obtains from producing seed for
sponsor j is Uy, j= 1, 2, 3, and he will choose
to produce maize seed for sponsor i if and only
if Uy>UyVj # i. Although the true utility of
outgrowers is unknown, their farm and the
farmers’ characteristics, X% j. can be
observed. The representative utility, denoted as
Vij= V(Xy) v j, depends on these observed
variables. The true utility is decomposed as
Uy= Vyte; where g; is assumed to be
random. The probability that outgrower n
produces maize seeds for sponsor group i
(Train, 2009) can be written as

P.i= Prob(Uni> UnjVj #1)

= Prob (Vni+eni>an+enjVj * 1)

= Prob (enj-€ni<Vpi -V V j #1). 1)

Given the joint density of random vector
&= (&1, &2,€ n3), the cumulative probability
in (1) can be written as:

Pni= .[g I (Snj'sni< Vni'anv _] 7 l)f(gn) ((jg; .

2
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Where, I(.) equals 1 when the expression
in parentheses is true and 0 otherwise. &; is
assumed independently, identically
distributed extreme value (iid), and the
cumulative distribution of &,-&, follows the
logistic distribution:

efnj~¢ni

F(enj = &ni) = T (3)
The logit choice probabilities of (3) is
given as follows (Train, 2009):

eVni
Pni -

T 4)
The representative utility is specified to be
linear in parameters: V= f%, Thus, logit
choice probabilities in (4) is defined as
follows:
Bxni
P = :

yjef i’ ©)

Parameter estimates from Equation (5) are
interpreted as a pairwise comparison
between the effects of changes in
independent variable on alternative i and the
base alternative. The change in probability
that outgrower n produces maize seeds for
sponsor i given a change in an observed
variable X, is:

eB/x‘ni )
aPni — Z}Bﬁcxnl (6)
axnk axnk
oPr(v;=j) _ . _
S0 = Pr(y; = ) (B

j=o Pr(¥; = ) Bi].

The marginal effect of dummy variable x
equals:
Pr(Y; =1lx,x, = 1) —
Pr(Y; = 1|x,x;, = 0). (7

In this study, contract specifications such
as loan, credit, technical assistance, and
payment provision are not hypothesized to
be the main factors associated with type of
sponsors as there are differences across
companies within the same group or they are
the same across sponsors (i.e. none of the
contracted outgrowers receives a loan but
nearly all receive advanced input credits).
The dependent and explanatory variables
used in the multinomial logit model are
summarized in Table 1.
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Table 1. Variables in outgrowers’ participation model.

Age

Dependent variable
Group of sponsors

Independent variables

Seed Exp
Current sponsor

Irrigation investment

Farm size

Land rent
Labor and machinery service cost

Full-time HH

Land ownership

Local, National, MNC

Age of head of the household (Years)

Experience in maize seed production (Years)
Experience in producing seed for current sponsor (years)

Investment cost in irrigation (USD ha™)

Size of maize seed farm (ha)

Land rent (USD ha™) (for owned land, the value was estimated from
rented price in the same neighborhood.)
Cost of labor (USD ha)

Full-time household members engaging in seed production (persons)

Land ownership (1= Own, 0= Otherwise)

RESULTS AND DISCUSSION

The demographics of maize seed outgrowers
is summarized in Table 2. The average age of
seed outgrowers is about 50 years, with more
than seven years of experience in maize seed
production. The experience of outgrowers of
national companies is about 2-4 years longer
than those of MNCs and local companies.
However, outgrowers of MNCs have the
longest experience in seed production with
their current sponsors. [Due to some missing
observations of experience with current
sponsors of MNC, the average of years with
current sponsor is longer than average year of
seed production experience.] Over the years,
seed companies have been relocating their
seed production sites to areas suitable for new
varieties and adjusting to changing climatic
patterns. The MNCs usually leave the areas
that have extra contractual sales problems so
that outgrowers in these areas end up
producing seeds for local or national
companies. It is possible that the farmers’
longer experience in producing seeds for the
current MNC is because they prefer the MNC
to the national and local companies. However,
not all farmers are allocated the production
quota even if they wanted to produce for
MNCs. The MNCs allocate the quota to those
they consider good farmers. As MNCs buy at
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higher prices than national and local
companies, those selected to continue
producing seeds for MNCs generally perform
better and tend to be more responsible so that
they stay longer with the same sponsor.
Outgrowers who did not perform well for
MNCs may continue to produce seeds for
other companies. Thus, outgrowers for
national companies have the longest
experience in seed production, but have a
shorter experience with their current sponsor.

As seed production is labor-intensive, one of
the criteria in selecting seed outgrowers is that
they have sufficient full-time household
members engaged in seed production to ensure
that they adhere to intensive seed production
requirements. On average, two household
members are engaged full-time and one other
member part-time in seed production. The
majority of outgrowers have primary school
education, however, the proportion of
outgrowers having higher education than
primary school is higher among outgrowers
for national companies and MNCs.

Costs and Returns of Maize Seed
Production by Group of Sponsors

The main season for maize seed
production is the dry season. The lower
humidity is conducive to the production of
better quality seeds, and there is less
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Table 2. Thailand’s maize seed outgrowers’ demographics, 2014/2015.
Wet Season 2015

Dry Season 2014/15
National Local Overall MNC  National Local Overall
Mean (Std Dev) Mean (Std Dev)

Age (Years) 4805 5158 5088 4944 5101 5589 5248 5160
(10.90) (8.94) (11.28) (10.36) (9.44) (7.31) (7.8) (9.21)

Seed outgrowers' MNC
characteristics

[ Downloaded from jast.modares.ac.ir on 2024-04-19 ]

Experience in maize seed 8.34 12.00 11.13 9.77 8.97 10.56 7.45 8.96
production (Years) (5.31) (5.63) (5.99) (5.69) (5.53) (6.32) (3.92) (5.55)
Experience in maize seed 9.86 5.10 8.83 8.07 8.31 3.85 5.83 7.65
production for current sponsor  (7.45) (4.42) (7.11) (6.82) (6.23) (451) (4.12) (6.07)
(Years) ?

Number of household 3.84 4.23
members (2.22) (1.33)

Number of household  1.96 2.35
members engaged in full-time (1.10) (0.75)
seed production

Number  of  household 1.41 1.13
members engaged in part-time  (1.06) (0.35)
seed production

438 401 373 341 310  3.64
(2.00) (1.95) (1.79) (115 (0.86) (1.76)

225 212 201l 196 193 200
(046) (0.97) (0.75) (0.65) (0.59) (0.79)

133 132 145 122 100 137
(058) (0.86) (0.85) (0.44)  (0.00) (0.77)

Education Primary school or ~ 87.50 93.55

25.00 7227 79.92 96.3 100.00 81.92

%

below

Above primary 12.50 6.45 75.00 27.23  20.08 3.70 0.00 18.08

school

Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Sample size (n) 56 31 8 95 240 27 29 296

incidence of disease. From the survey, 296
farmers produced seeds in the dry season of
2014/2015 and 93 in the wet season of 2015;
57 farmers grew a crop in both seasons.
Buying prices and revenues of seed
outgrowers contracted by MNCs were
significantly higher than those by national
companies, and those contracted by national
companies were higher than those by local
companies in both seasons (Table 3). Buying
prices typically depend on the quality, yield
performance, and degree of difficulty in
growing the hybrids. Total revenue in the
dry season was, on average, also higher than
in the wet season in all groups of sponsors.
Output was not significantly different across
the three groups of companies due to the
wide variation. However, on average, MNC
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 The sample size of experience in maize seed production for current sponsor of MNC was 50 and 229 in wet and dry
seasons, respectively.

outgrowers generated a higher output among
the three groups. The cost of fertilizers,
pesticides, herbicides in the wet season was
higher than in the dry season. The cost of
irrigation investment by MNC outgrowers,
especially in the dry season, was
unsurprisingly higher than other types of
sponsors (Table 4). Comparing across
sponsors, the cost of fertilizers, pesticides,
irrigation, and labor, including machinery
services of MNCs’ outgrowers was the
largest and was significantly different across
sponsors. This could be attributed to the
higher quality and greater amount of inputs
required by MNCs or the higher input prices
set by MNCs and national companies. Inputs
are usually provided to outgrowers as in-
kind advanced credit. Seed cost, however,
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was not significantly different in the wet
season, but was significantly different in the
dry season. The parental seeds are necessary
inputs for hybrid seed production and may
be considered as proprietary ownership of
the firms. Seed companies usually provide
parental seeds as in-kind advanced credit to
outgrowers even without the outgrowers
requesting them. The average cost of seeds
of MNCs was the lowest, possibly because
the MNCs’ policy is to take control of the
parental seed ownership and only charge
outgrowers a part of the seed cost. On the
other hand, national and local companies
consider parental seeds as the cost that
outgrowers have to bear. On average, the
variable cost and total cost of growers for
MNCs were higher than those of national
companies and local companies.

Labor cost including family labor and
machinery services in the dry season was
higher than in the wet season (Table 4).
However, as the cost of chemicals (fertilizer,
herbicide and others) in the wet season is
higher than in the dry season, this makes the
average variable cost in the wet season
higher than in the dry season. For high
guality hybrid seeds, detasseling is
important for proper pollination of hybrids
while the removal of volunteer plants
contributes to seed purity. These practices
are crucial in seed production management
and typically more stringent among MNCs
and national companies. As a result, they
take up a significant share of the labor cost
incurred in seed production, especially
among MNCs and national companies.
Outgrowers for MNCs may also be more
skillful in seed production so that the labor
cost (hours of work) of these activities was
less than that of the outgrowers of national
companies. Martwanna and Lertrat (2007)
also found that labor is a very important
factor in the success of contracted seed
production of all crops; it becomes more
challenging  when  wages increase.
According to the study by Ekasingh et al.
(2014), fertilizer takes the largest share of
the cash cost (more than double the labor
cost) among contracted maize seed
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outgrowers. However, the present study
shows that labor cost, particularly among
MNCs and national companies, takes the
largest share of all maize seed production
costs, suggesting that the labor requirements
for high quality seed production are of
critical importance. The difference in the
findings could be attributed to the non-cash
cost of household labor not being explicitly
calculated in their study.

Fixed and semi-fixed costs in the dry
season were found to be higher than in the
wet season. Water sufficiency is an
important factor in seed production. To
attain the expected yield, MNCs generally
prefer farmers who face no risk of water
shortage. The investment in irrigation
system and depreciation of irrigation
equipment (Table 4) of MNCs’ outgrowers,
thus, was significantly much higher than
those contracted by the national companies
and higher than those by local companies.
The higher cost in the dry season is
distinguished for irrigation investment and
irrigation equipment depreciation. This
implies that outgrowers invest more in the
dry season to be able to produce quality
seed and increase their chances of being
chosen by seed companies in this
favourable season. Land rent in the dry
season is also higher than in the wet season.
This also indicates that land and soil quality
in the dry season has higher value for seed
production than the wet season. Short-run
cost (variable and total) of maize seed
production for MNCs was the highest,
followed by national companies and local
companies, respectively, in both seasons.
However, in the dry season, the national
companies had a slightly smaller short-run
variable cost than the local companies. The
short-run variable profit and short-run total
profit for MNCs were also the highest in
both seasons. In the dry season, which is
the main seed production season, national
companies yield significantly higher total
profit and variable profit than local
companies. However, in the wet season,
variable profit and total profit for local
companies were not significantly different
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across sponsors. The outgrowers of local
companies, nevertheless, incur a loss from
seed production in the dry season. In the
short-run, farmers can still produce seeds
for local companies as variable profit
remains positive and can cover variable
cost; however, if they continue producing
seed for local companies, they invariably
incur a continuing loss and should stop
production, especially in the dry season.
The results suggest that farmers would
benefit most from producing seeds for
MNCs, followed by national companies and
local companies. However, they may prefer
local companies in the wet season as they
gain more benefit from growing for them
than from national companies. Even more
so if they develop a long-term relationship
with local seed companies.

Most studies have shown that contract
farming enables farmers to obtain a higher
yield and get a higher profit (Mishra et al.,
2018 and 2016; Minot and Ronchi, 2014).
Nevertheless, a contract does not always
guarantee a higher income. It also requires
knowledge of, and certainty about, the terms
of the contract, which influence the
participation in a contract to make it attractive
and beneficial (Bellemare and Bloem, 2018).

In Thailand, Sriboonchitta et al. (1996) found
that contracted maize seed production
generated an income superior to that from
other contracted crops. Overall, contracted
maize seed production in Thailand provides
good profit for farmers. This study does not
compare it with other crops or with non-
contracted production as all maize seed is
produced under contracts. Nevertheless,
compared to maize grain production
(Photchanaprasert et al., 2015), this study
shows that, on the average, the profitability of
seed production provides farmers with a
higher net income. However, it also depends
on the season and the sponsors. To reiterate,
contracted farmers for local companies
could incur losses in the dry season. They
may consider selling fixed inputs and invest
the proceeds in irrigation, which was shown
to improve the profitability. Alternatively,
they may switch to an alternative enterprise.

Characterizing Seed Outgrowers’
Participation in Maize Seed Production
Schemes

Tables 5 and 6 show coefficient estimates
and marginal effects of multinomial logit

Table 5. Coefficient estimates of multinomial logit model of participation in maize seed production in

Thailand, 2014/2015 (Local= Base).

Variable National MNC

Coeff () Std err Coeff (58) Std. Err.
Const -2.8787 1.8230 1.8745 1.3421
Age 0.0362** 0.0258 -0.0097** 0.0200
Seed Exp 0.1852* 0.0546 -0.0608** 0.0472
Current sponsor -0.2422* 0.0670 0.0953** 0.0495
Irrigation investment 0.00008*** 0.0002 0.00008*** 0.0001
Farm size 0.0035*** 0.0063 0.0012** 0.0053
Land rent 0.0011*** 0.0009 0.0011*** 0.0009
Labor and machinery service cost -0.0002*** 0.0001 0.000007*** 0.0000
Full-time HH 0.3164 0.3264 -0.0901 0.2598
Land ownership 1.3991 0.5368 0.4166 0.4093
Log likelihood -221.11076
Number of seed farms 365

*** Significance at 1% level, ** Significance at 5% level, * Significance at 10% level.
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Table 6. Marginal effects of multinomial logit model of participation in maize seed production in Thailand, 2014/2015.

Variable Local National MNC

dy/dx Std err dy/dx Std err dy/dx Std err
Age 0.0005*** 0.0017 0.0035*** 0.0015 -0.0039*** 0.0022
Seed Exp 0.0032*** 0.0040 0.0184*** 0.0037 -0.0217*** 0.0055
Current sponsor -0.0054*** 0.0043 -0.0252*** 0.0043 0.0307*** 0.0059
Irrigation investment -0.000007***  1.00E-05 0.0000003***  1.00E-05 0.000007***  1.00E-05
Farm size -0.0001*** 0.0005 0.0002*** 0.0003 -0.00006***  0.0005
Land rent -0.0001*** 0.0001 0.000004*** 0.0000 0.00009*** 0.0001
Labor and machinery 0.000001*** 0.00E+00 -0.00002*** 1.00E-05 0.00002*** 1.00E-05
service cost
Full-time HH 0.0045** 0.0220 0.0305** 0.0186 -0.0350** 0.0282
Land ownership -0.0444%* 0.0355 0.0746** 0.0289 -0.0303** 0.0449

*** Significance at 1% level, ** Significance at 5% level, * Significance at 10% level.

[ Downloaded from jast.modares.ac.ir on 2024-04-19 ]

participatory model. [The multicollinearity
test was performed for all independent
variables by variance inflation factor (VIF).
VIF of all independent variables were below
2, which suggest no multicollinearity
problem. All correlation coefficients were
also less than 0.39 in absolute except for
between “Seed Exp” and “Current Sponsor”
which was 0.58. However, to avoid omitted
variable bias both variables were included.
They were found to be significantly
correlated with the independent variable.]
Compared to local companies, higher
investment in irrigation and a larger farm
increase the probability of being contracted
by national companies and MNCs. Also,
compared to local companies, older and
more experienced farmers are more likely to
be contracted by national companies, but
less likely by MNCs (Table 5). The results
from Table 6 suggest that age and
experience in seed production increase the
probability of being contracted as
outgrowers of local and national companies,
but younger outgrowers and those with less
experience in seed production are more
likely to be contracted by MNCs. A likely
explanation is that MNCs see younger
farmers as better able to adapt to the
rigorous farm practices that they require and,
even with less experience in seed
production, they may be more skillful.
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Outgrowers with a longer experience who
are contracted by their current sponsor are
more likely to be contracted by MNCs, but
less likely to be contracted by local and
national companies. In one area, farmers
typically prefer MNCs to national and local
companies. However, they may not be
selected or may be allocated a quota less
than the potential production capacity of
their total farm area. If younger and less
experienced growers are selected by the
MNCs, they would more likely continue to
be contracted by the current MNCs. On the
other hand, older farmers and those who
have a longer seed production experience
may be so attached to old practices and are
left with local and national companies, if
they cannot get a quota from the MNCs.
These farmers would have a shorter
experience with their current sponsors. The
results are consistent with Ekasingh et al.
(2014) and Martwanna and Lertrat (2007),
i.e. experienced seed outgrowers in general
think that producing a newly introduced
variety is not difficult and in any case they
could get technical assistance from seed
companies, unlike other crops such as potato
and tomato, of which farmers generally have
had experience and knowledge prior to the
contracts. This also endorses our result that a
strong technical support, which is an
important aspect of MNCs’ contract, can
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upgrade the skills of young and less
experienced farmers who, with their
perceived ability to comply with the more
rigorous farming practices, are then
preferred by them.

Outgrowers who have little or no
investment in irrigation system are more
likely to be contracted by local companies.
Households with more members working
full-time on seed production are more likely
to be contracted by local and national
companies, but less likely by MNCs.
Nevertheless, households that incur a higher
cost of labor (including family labor and
machinery service) increase their probability
of being contracted by MNCs and local
companies, but decrease their probability of
being contracted by national companies. The
likely reason is that seed production for
MNCs is more labor intensive and that local
seed companies tend to contract farmers
who are less labor efficient (low labor
productivity).

Increasing farm size increases the
probability of being contracted by national
companies, but decreases the probability of
being contracted by MNCs or local
companies. A very large farm may not be
preferred by MNCs as they have strict
requirements for maize seed production. On
the other hand, national companies generally
have fewer extension staff to supervise and
lend technical advice to contract growers
and tend to prefer farmers with larger farms
and fewer seed outgrowers. The local
companies operate at a much smaller scale
and thus their outgrowers are allocated a
smaller farm area. Higher land value (rent
including opportunity cost of using land)
increases the opportunity of an area
becoming a seed production location for
MNCs and national companies. Farmers
who own land are more likely to be
contracted by national companies and less
likely by MNCs and local companies. The
likely reason is that areas of seed production
by MNCs are much larger than those by
national companies, and it may not always
be possible to find areas where farmers own
the land. Local companies, on the other
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hand, have a much lower volume of
production and operate at the local level.
They most likely contract fewer growers and
allocate quota to the larger farmers
(compared to national companies especially
in the dry season) who do not own the farm
land.

Previous  studies identified factors
influencing  participation in  contracts
(Dubbert, 2019; Simmons et al., 2005), but
none evaluated the dynamics of participation
in contracts of the same commodity across
groups of sponsors. This study recognizes
that there are variations in contract
specifications across groups of sponsors. As
all maize seed production in Thailand is
contracted (some are informal), participation
focuses on alternative groups of sponsors.

CONCLUSIONS

The success of the seed sector has
prompted Thailand to position itself as the
Seed Hub of the region. Maize has the
largest export value among all seeds and is
the prototype crop under the Seed Hub
policy. The policy aims at improving the
income of farmers and developing Thai
brand name products. Previous study has
shown that the structure of the maize seed
industry is concentrated in MNCs. This
study reveals that farmers gain the most
benefit when contracted with MNCs,
followed by national and local companies.
Only when they are under contract by local
companies in the dry season, farmers
incurred short-run losses. However, farmers
cannot always participate in MNC contracts
even if they wanted to. The intensive system
used in seed production, investment in
irrigation, labor requirements, younger age,
and land value were significant factors for
farmers to be contracted by MNCs. Contract
specifications such as farm management
requirements and quality standards of
output, which in turn require, for example,
more investment in irrigation and higher
labor intensity, would have indirectly
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contributed to the selection of farmers and
acceptance of contract by farmers. As a
strategic measure, seed production should
aim at technical standards of quality, and
protection of proprietary rights similar to
MNCs, which would improve productivity,
price, and profitability for farmers. This
implies that national companies should
continue using science and technology and
develop their own proprietary technology.
These will facilitate the development and
creation of national brand name seeds. The
strategy will facilitate the achievement of
the goal of improving the income of farm
households..
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