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COOPERATIVE AND CONTRACT FARMING FOR EXPORT
CROPS IN THE GUATEMALA HIGHLANDS

ABSTRACT

This research describes two types of smallholders’ organizations (cooperative and pyramidal contract
farming) which produce for an export oriented processor. The research took place in the Departments
of Chimaltenango and Solola, Guatemala. The survey was designed in 2011, with visits to the area,
focus groups and semi-structured interviews with farmers and key witnesses. The first version of the
guestionnaire was tested in June 2012. After modifications, the interviews were by master students of
a local university, with a sample size of 170 families; codification and data entry took place in August
2012; statistical analysis was realized with SAS version 9.1.

The farmers belonging to the two modalities do not show meaningful differences, with regard to age,
household size, land availability, price determination, and access to credit. For other variables, the
two groups are less similar: farmers in the pyramidal contract modality have more years at school,
less diversified farming system, more formal and individual contracts, are paid faster, declare to have
suffered hunger less frequently and reveal a higher willingness to change for new crops. The latent
class regression analysis has determined two clusters: the Small Diversified Collective, which fits
99.95% of the cooperative members and only 0.05% with contract farmers, and the Medium
Homogeneous Individual, 83.96% with contract farmers and 16.04% with cooperative members.

Both the cooperative modality and the pyramidal contract farming approach contribute to solve some
of the problems of these very tiny smallholders in Guatemala. On the other hand, due to their
extremely small land size, poverty and risk of hunger and malnutrition cannot be totally eliminated. In
many cases, the lack of trust towards the buyers and the belief to be price takers indicate that these
smallholders still feel to be exploited and that their efforts are not properly recognized.

Keywords: Value Chain Approach, Latent Class Analysis, Market led development.

1. INTRODUCTION

After the Millennium Development Goals [1], whicladto be achieved by 2015, the new
Sustainable Development Goals 2030 [2], still &althe elimination of poverty and for the

eradication of hunger. For both goals, to be a@devthe situation of agriculture and rural
areas in most developing countries must be coreigavith a specific focus on the very tiny

smallholders, who manage extremely small farm asg@mkhave to feed very large families
[3].
On the other hand, subsistence agriculture canaothe answer for poverty eradication.

Consequently a new market led but fair approaatersanded. The markets for agricultural

commodities are evolving globally, with the condalion of modern market channels, for
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both domestic and export markets. National andrnateonal traders, as well as food
processors and retailers demand at the same tinge lgquantities with well-defined

characteristics. These changes represent a grpattopity, but also a very hard challenge
for smallholder farmers [4], who can supply coraistvolumes of higher quality products, at

better or stable prices, to more demanding buyers.

The next question is how to exploit these markgioounities for improved rural livelihoods
by smallholders and rural communities [5]. Drivey tbade liberalization and by the new
technologies in food processing and retailing, ratwlare more concentrated, than they used
to be, at all levels (wholesale, retail and intediagy traders). New large traders are defining
stricter standards in terms of production methqa®duct qualities, and modalities for

delivery.

Procurement models are being adapted to these egwrements. Such new patterns of
supply and marketing guide the smallholders towalifferent modalities of aggregation,
because the individual small producer alone caafford to invest in the new equipment,
production inputs and handling methods needed tet swech new demands. Furthermore, the
large traders cannot deal with thousands of unazgdrtiny suppliers and prefer to interact
with a few counterpart, which can guarantee thelleegy of the supply and the respect of

standards.

The only solutions appear to be farmers’ orgarzratimeaning that smallholders must
organize themselves (and should be supportedsrptioicess), in order to be able to dialogue
with large traders. On the other hand, there axeraé types of farmers’ organizations
(unions, cooperatives, marketing boards, produsb@ations, etc.) and several types of
feasible contracts between the producers and tyer®(6, 7].

The study presented in this article has been eddbdmwithin a much larger research, that has
already generated a first article [8] about thenalie change resilience of the very tiny
smallholders who live on the Highlands of Guatemelaere several market driven projects
have been implemented in the recent years. Thinskgaper focuses on two different forms
of aggregation: the multi-purpose cooperatives amdpyramidal contract farming
organization, with Lead Farmers, to verify theipmet on the smallholders’ livelihood. The
producers working within these two modalities noaslsupply fresh products to the same

buyer, a very large export oriented firm.
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As a matter of fact, many community-based orgaitnatinitially were not market oriented
and this might determine important differences wlith contract farming aggregations, whose
establishment has been shaped, since their veigrieg, by private investments and market

opportunities.

2. CASE STUDY

The study area is located on the Highlands of Goale, whose socioeconomic
characteristics are described in our previous pgjernd where the public extension service
was suspended in 1989 [9]. For more than 25 y&arsers had to rely on themselves and, in
the best cases, on their associations and coopEsagometimes supported by foreign Non-
Governmental Organizations. In other cases, thenieal advice was provided by private

operators, as the case studied in this paper.

CCCC (the real name cannot be revealed) is an exp@nted company operating in
Guatemala, primarily supplying the United Statesketnand secondarily Japan and the
European Union. Most relevant items for iced expoxtlude broccoli, melons, okra,
zucchini, and sugar snap peas. This firm works weéty small growers, principally in the
Guatemalan Highlands of Chimaltenango. With an@&yem@nnual output of over 6,800 tons,
broccoli represent for CCCC the most relevant conityip both in terms of volume and

value.

Table 1: CCCCsiRadata (2010)

Processed Vegetables (T) 68,000
No. of employees during processing 530
No. of Technical Advisors (TA) 11
No. of Lead Farmers (LF) 217
No. of smallholders linked with LFs 3,212
No. of smallholders per LF 15
No. of smallholders per TA 292
No. of Lead Farmers per TA 19.7

To ensure a regular supply to its central procegsgiant, CCCC uses a network of actors and
services, which can be described as a) producemearatives, and b) pyramidal contract

farming.
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For the first typology, in the research area 48filias are associated in three multi-purpose
cooperatives that have been linked to the prodactib broccoli since April 2010. The
cooperatives have important business functionsh @& the purchase and production of
inputs (seedlings and organic fertilizer), as vesllpost-harvest value addition and factoring.
The three cooperatives are technically and findigcisupported by foreign Non-
Governmental Organizations and appear to be weillctstred, with own buildings,
administration and technical staff, managing bcamnd president. The cooperatives employ
technical advisors to ensure the maximum respettteo€ontracts signed with the processing
firms. The cooperatives are also active in theomati market, where they supply several

wholesalers and individual grocery stores.

CCCC signs contracts with the cooperative leaderd with the Lead Farmers each
December/January, after completing negotiationk W& American client and analysing the

local supply capacity to gather enough product éeinthe American demand.

Once the contract is signed with the cooperatiaeldes, the member farmers decide about
the area and likely output that each one has ter gnad deliver, the inputs needed, and the
technical measures to apply to achieve the staaddedcribed by the contract. The advisors
employed by the cooperatives are available durive dultivation period, to prevent and
resolve any technical problem that could occur.eAfthe harvest, the raw commodity is
delivered to the cooperative, where the broccdiwashed, cut, and sorted in the collection
and first processing centreeftro de acopio), to get an higher price from CCCC. The
product is then transported to the CCCC procespiagt. The by-products of the first
processing are sent to the domestic markets andeapality category, while the worst by-

products are used to make compost to be useddefiertilize the fields

The second pyramidal organization needs a moraletbtdescription. It is based on a first
layer of almost 22Q.ead Farmers who then organize a second layers of about 3,00l s

and very small individual producers (some are dasext in local groups).

Each Lead Farmer holds a volume-related contrdwtt includes financing for inputs

(seedlings, chemicals, and fertilizers). The Leadrters are responsible for the distribution
of the short term inputs supplied by CCCC. Mostd_&armers are innovative and/or dispose
of relatively relevant assets within the commusitiwhere they subcontract the smaller
producers, sharing the volumes with them. The LE&admers are easily distinguished

because of their larger land base and/or becaeseawn of a storage and/orcantro de
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acopio. The construction of such infrastructure is oftaraficed by CCCC itself, through low

interest loans or equity sharing. This action isdfeial for both parties: on one side, the

Lead Farmers see their role enhanced and theimiaconproved, and on the other side

CCCC strengthens its relationships with the LeadnEas and guarantees their cooperation

for the years to come.

Lead Farmers are mainly responsible for gatherregproduct and delivering the volumes

agreed with CCCC, by interfacing with smallholde@®n average, the number of Lead

Farmers annually varies between 210 and 230. Modetails, the Lead Farmers:

Assume contractual responsibility with CCCC forigeg volume and a given price

each season;

Fill volume contracts with CCCC by making inform@ilerbal) agreements with
several smallholders in their community; Lead Fasmdo not sign contracts with
smallholders nor have any standardized paperworlestablish price or volume

agreements;

Act as the formal link between small growers angl @CCC’s Technical Assistance
program. They liaise with Technical Advisors toatiss the farmers’ needs, arrange

visits, and ask for inputs or advice;

Arrange for growers to bring together the estaklisphroduct on the delivery date — at
the location chosen by CCCC.

On their side, the subcontracted smallholders:

a.

Verbally discuss at the beginning of the seasonaamnde to sell their product to Lead

Farmer/CCCC, without any written formal contract;
Are entitled to Technical Advisors (TAs) througlethead Farmers;

Are supposed to make formal requests for TAs thnaihhg Lead Farmers (although

some of them directly call the advisor);

Have up to three months for completing the culioratthe deadline being the same

as the Lead Farmers for the broccoli to be soldG@¢cC.
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The assignment of specific volumes and areas to mallholder is the result of a process of
market research and negotiation by the other aabrhe value chain. This negotiation
includes demand and contract/volume forecasts. Haebember, the American firm
discusses its needs with CCCC, and then CCCC gaitisdiield advisors and senior staff, to
analyse the production capacity of the producemnéeet the requests. Prices are negotiated
with the American firm, and final prices are seatttee year. It is important to note that CCCC
reports a high stability in the farmers engagethénbroccoli production, with more than 70%
of the smallholders having been linked to the vaihain for longer than 10 years. This is

considered to be a key factor for high quality otgdor exigent foreign markets.

However, it also happens that farmers side-seil fireduce after they have already received
the inputs through the Lead Farmers, and do notatehe established quantity to their Lead
Farmer. Since the small producers are not guardmtgeice through a formal contract, only
trust relationships between the small growers dred Ltead Farmers (or fear of negative
consequences) may play a significant role in disaging side-selling. Farmers may be
driven by the fear of not getting a good pricematy have had negative experiences with the
lead farmer or CCCC in the past. As a matter of, f@€CC states that side-selling happens

most often when local and international priceshagé.

Contracts for Lead Farmers are elaborated withhg who provide CCCC with the names
of capable farmers and data about the potentigdubdftom the smallholders around/below
them. The Lead Farmers receive their contractsamudry at large meetings with CCCC
representatives. All Lead Farmers get the same pase, but a system of incentives
guarantees premium prices for quality (colour, disien, absence of incrustants), for value
addition (farmers withcentros de acopio receive additional price for processing services),

and whenever the farmers purchase the inputs ftber sources.

Every Lead Farmer is linked with a specific TA wiaékes care of all technical aspects. Since
there are between 7-10 TAs for about 220 Lead Farnsach advisor has between 10-50
Lead Farmers under their geographical jurisdictidis also visit the parcels of the
individual producers with a good frequency, offgriechnical advice, mainly to cover issues
communicated by the Lead Farmer. The majority ok have their primary office/reporting
place at the CCCC plant, and only few TAs are ledan thecentros de acopio in the
communities. Some TAs are available to be contact®dctly by the small farmers
themselves. Other TAs do targeted visits when #edLFarmer requests assistance on behalf

of a farmer.
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Depending on the problem, advice might be giver &ipphone conversation, a talk with the
Lead Farmer, a field visit, and could be accomphbiethe order for a particular input. Input
packages are determined by the CCCC’s Agricultdahager and are distributed through
the TAs.

The input package for smallholders includes a)iahiseedlings and crop schedule, b)
fertilizers, fungicides, other chemicals (withinoBal GAP — Good Agricultural Practices -
standards), c) control plans for pests, diseasgésvaeds, d) general advice, including quality
assurance support, e) TA visits each 15 days. Wiegrtbere is a contact between TAs and
producers, a formal report is written and filedandigital management system at CCCC,

which allows tracking the performance and issuesach Lead Farmer.

Contractually, the Lead Farmers are given a dateviigh the product must be ready for
pick-up by CCCC. Dates can be flexible, based dawaweeks prior to harvest review by
TAs. TAs’ proximity to the assigned Lead Farmern®ws$ to have an updated forecast of
volumes and quality before the harvest and the dbmpality control checks. Some output
instability has been reported in the last few yemainly attributed to increased frequency of
extreme weather events during the last weeks béafmeest.

Prior to entering into the CCCC facilities, all tla¢d produce is evaluated, checked for
quality, and passed through an initial sortingséime communities, basic processing might
have occurred already at tbentros de acopio managed by the Lead Farmers, but the bulk of
the product is still processed at the central plargample of each product batch is tested in a
laboratory within the CCCC facility for unauthorézer above limits pesticide residues. If the
product is unfit for export, the batch is trackextk to its Lead Farmer, while the TAs and
guality control staff are alerted. When the prodowtets the standards, it is processed
(frozen), and is then authorized for export throwmiother round of laboratory testing.
Finally, the frozen product is boxed and is reamtytfansport to port and shipping to Europe,

Japan or United States.

Lead Farmers are paid when the tests for prohilgésdicide use or residue levels come back
negative, usually two weeks after CCCC has receiliedoroduct; they are then responsible

to pay their group of small farmers. Delays haverbeecorded in both steps.
3. MATERIALS AND METHODS

This survey was designed in late 2011, for bettadewsstanding the dimensions of

livelihoods, business models and food security wialtholders in the Departments of

7
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Chimaltenango and Solold. Communities and smal#rslevere selected in order to include
the two categorical modalities (cooperative andrmial pyramidal contract farming) to
prove statistically if relevant differences betwesmallholders working under the two

different business models might be present.

Sample size was based [10] on N:p suggested ratieré N is the sample size and p is the
number of items included in analysis) of at lea8t &ince this ratio has shown good recovery
of population parameters. Since the entire questiva included 80 questions, collecting a
higher number of variables due to multi-entry gioest, data about the contract farming
modality was collected from 30 cases. The sampléhi® cooperative model was chosen at a
much lower N:p ratio, because of two main reasohs: higher proportion of population
associated in cooperatives, not involved in the -tnaditional exports and the higher
variability observed for the composition and stanetof the cooperatives. This has led to a

sample of 140. Consequently, the total number bécted questionnaires has been 170.

The survey was tested in three communities (twoeurtide cooperative modality and one
with the vertical contract farming model) in eadyne 2012. After the validation, the
questionnaire was consolidated and the data wélextan by a team of 10 Masters’ Students
of FLACSO (Latin American Studies Faculty). Thedsnts were trained in Guatemala City
and in Solola by FLACSO during the second weekuoieJand the data collection took place
during the last two weeks of June and the firstkaafeJuly 2012. The main challenge during
the data collection was the length of some parte®fjuestionnaire on food security, that has

caused some missing answers for specific variablbeth modalities.

Out of the over 80 variables surveyed, only 16 veslected for this study, because the other
ones covered other technical or ecological subjetite variables, the answers and their

codification are described in Table 2.

Of the selected variables, five are continuous ,(&g®ily members, years at school, total
available land, and days between delivery and pay)nehereas the other 11 are categorical.
The data entry and digital codification of resuitsse been carried out during August 2012.
Data have been analysed first to obtain descrigiagstics. T-tests were used for continuous
variables (assuming equal variances in both sampBzdegorical variables were compared
using the Chi-square tests. The analyses were rpetb using SAS statistical package
(version 9.1; SAS Institute, Inc., Cary, NC, USA).
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Table 2: Variables and codifications

Variables Names Answers and Codifications

Modality of organization MOD 1= Cooperative, 2= Pyramidal contract farming

Age of farmer AGE Number of years of the respondent

Size of family FAM Number of people in the household

Education SCH Number of years at school of the respondent

Cultivated area SUP Number of hectares

Fruit trees in the farm HORC 1=yes, 2=no

Type of relationship CONT 1= Formal written contract, 2= Oral agreement

Type of relationship CONT2 1= Individual, 2= Collective

Price determination PRIDET 1= by the buyer, 2= by the seller, 3= negotiated

Time of payment PAYDAYS Number of days between delivery and payment

Trust in the buyer TRUST 1= Very limited, 2= limited, 3= high, 4= very high

Food scarcity in the

Previous year HUNG 1=yes, 2= no hunger

Strategy in case of hunger STRAT 1= Reduced meal frequency, 2= minor quantities,
3= migration, 4= other jobs

Agricultural innovations PRACT 1= New agricultural practices introduced in the
previous 12 months, 2= no new practices

Willingness to introduce

new cash crops SWITCH 1=yes, 2=no

Access to credit CRED 1= Access in the last 12 months, 2= no access

A Latent Class Regression Analysis was then peddrfil, 12] to define homogeneous
Latent Classes (or Clusters) of respondents acuprth some variables in the data and
predict the person membership to the clusters enbtisis of belonging to the cooperative
modality or to the pyramidal contract farming matyalThis analysis was performed with

Latent GOLD v4.5 [13] and both categorical and curdgus variables were allowed. The

model with lower BIC - Bayesian information critemi - value [14] has been selected. The
estimated parameters of the model have been usddssify cases into the appropriate latent

classes and the profiles of the variables in eatgnt class for describing the classification.
4. RESULTS AND DISCUSSION

Each variable is described under the two formsrghwization: modality 1= multi-purpose

cooperative, modality 2 = pyramidal contract fargin

Age - The mean age for cooperative farmers is 38.G2syenith a minimum of 18 and a
maximum of 73 years. For the pyramidal contraainfag modality the mean is 41.41 years,
with a minimum of 17 and a maximum of 67 years gé.aSatterthwaite T-Test does not

highlight any statistically relevant difference Wween the two modalities for this variable.
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Fam — The mean value number of people in househotl99 for modality 1 and 6.14 for
modality 2, with a minimum of one people househatdboth modalities and a maximum of
14 for the cooperative members and 12 in the pytamcontract farming modality.
Satterthwaite T-Test does not highlight any statdlly relevant difference between the two

modalities for this variable.

Scho— While the minimum and the maximum value of ydarschool for both modalities
are the same (min=0, max=6), the means for modalis/2.59 years at school, whereas is 4
years for the respondents of modality 2. Satteritenvd-Test (Pr>|t| <0.005) highlights a
statistically relevant difference between the twodatlities for this variable, suggesting a
higher attendance to school and a more densehditin around the mean value for the

pyramidal contract farming modality.

Sup —The total available land in hectares varies fromiaimum of zero to a maximum of
four hectares for the cooperatives’ members, withean of 0.59 ha; whereas for pyramidal
contract farmers the minimum is 0.12 ha and theimam 1.88. However, the similarity of
distribution indicated by the standard deviatiord an high value of Satterthwaite T-Test
indicate that there is not any statistically rel@v@ifference between the two groups, in terms

of land availability.

Horc — the presence of fruit trees is a categorical végialith two ordinal modalities (1=yes,
2=no0). Within the cooperative modality, 39 percehtarmers cultivate an orchard, while 61
percent do not. In the pyramidal contract farmingdadity, nobody has an orchard. The Chi-
Square test (Prob=0.0003) indicates a statisticedlgvant difference between the two
groups, that might be explained by the differenterdation of the two groups: the
respondents belonging to the pyramidal contrachifag modality are more market oriented
and less diversified, whereas the cooperative mesnbkeow a higher mix of livelihood

activities.

Cont — This variable has two options, namely 1=formal cacttand 2=verbal contract. In the
cooperative model, 62.37 percent of farmers arekiwgrunder formal contracts, while the
remaining 37.63 percent produce with a verbal agese. In the case of pyramidal contract
farming, almost every farmer operates with a wmittentract and only 3.33 percent has only
a verbal agreement. The Chi-Square results (Prob8Q) indicate a statistically relevant

difference between the two modalities, and thistigiar confirms the findings of other

10
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variables such as Horc, that highlights less difieasion within the pyramidal contract

farming model, with the tendency to dedicate mbshe land to one or few pre-agreed crops.

Cont2 — Also this variable has two options: 1=individualnt@ct, 2=collective contract;
within the cooperative model, 89.25 percent of fnsrhave a collective contract, whereas in
the pyramidal contract farming model most respotslé®3.33 percent) have an individual
contract. The Chi-Square results (Prob<0.0001)catdi a statistically relevant difference
between the two business models. The 10.75 pemfeimdividual contracts within the
cooperative model is explained by both the siddéingelof individual farmers within the
cooperative and the retention of portions of lamak tare dedicated to contracts outside the
cooperative. The 36.67 percent of collective cangan the pyramidal contract farming
modality might be referred to a few farmers workingth a lead farmer in informal
organizations and institutions of different nattirat can interact and mediate the commercial

transactions in rural communities.

Pridet — The variable on price determination has three arsvle: the buyer determines the
price, 2= the seller determines the price, 3= thieepis negotiated. In both modalities the
most frequent response is the first one, with 1&@gnt for the pyramidal contract farming,
and 83.78 percent for the cooperatives. Within ¢bheperative modality, 6.76 percent of
respondents consider that the seller can deterthi@eprice and 9.46 percent of farmers
negotiate the price between buyer and seller. Hvitre Chi-Square (prob=0.0639) does not
indicate any statistically relevant difference bedéw the two modelities, the data can be
analysed with the tendency of lock-in and reduceécerdification for long-established

contract farming, while the cooperative model retaa certain level of market diversification

and of negotiation power through the collectivetcact.

Paydays —The cooperative modality has a mean number of ftays delivery to payment of
48.5 with a quite disperse distribution around thean (Standard Deviation 27.5) and
minimum of 5 days and a maximum of 95 days. Theampydal contract faming modality is
faster, with 31.2 days between delivery and paymem a more dense distribution around
the mean (Standard Deviation 16.8). Minimum andimar days to payment range from 15
to 90 days. Satterthwaite T-Test (Pr>t| <0.005hights a statistically relevant difference
between the two modalities for this variable, ssfjgg that the higher contractual
informality of the cooperative model generates aeanwlatile commercial environment, with
a more disperse distribution. It has been obsetivatitime to payment might be delayed as

well by cooperative internal administrative pro@sssto determine the payment to each

11
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member and account for credits to inputs and itkdontributions of individual members.
This variable was already reported during the fagnasips before the survey as an important
barrier to increasing the investments in the fadeveral people have expressed the need for
informal credit, to cover the financial exposurengeted by the delayed payment, to
anticipate the operations cost for the preparatiotine following planting season, or simply

to support the family.

Trust — The effective sample size for this categorical atale does not allow drawing
conclusions on the potential difference betweentwee modality. With less than 50 percent
of respondents to this question, the variable caly ®e described. The most likely
explanation for the low frequency is related toearor in the validation with cooperative
model test. While recognizing the limited statiaticelevance, it is worth noting that under
the pyramidal contract farming model, with more dgerm relationship with the buyer,

66.67 percent of the respondent have limited tarsd, 33.33 some trust in their buyers.

Hung — This variable explored the frequency of food sagrander the two modalities with

two possible answers (1=yes, 2=n0). Within the pydal contract faming group, only 27

percent havesuffered from food scarcity during the last tweimenths, versus the 45

percent in the cooperativgroup Although in the cooperative modality there is more
diversification of production, with a higher presenof orchards, which would induce to
expect a higher resilience to food scarcity, ndwedess the reported scarcity might indicate
otherwise. The Chi-Square does not highlight angvent difference between the two
groups. The results of the analysis of this vadahlght be an indication that the availability
of food deriving from direct food production coubé only one of the dimensions to which
food scarcity can be attributed; access, stabdityl consumption patterns might not be

directly related to the quantity and quality of fbed produced.

Strat - This variable is a follow-up to the previous Huwariable question. Out of the 71

farmers reporting food scarcity in the previouslweemonths, 68 have responded to the next
question on coping strategies. Nobody has indictitdthve looked for other jobs in the area,
and this is probably due to the lack of alternativethese economically marginal rural areas.
In the pyramidal contract farming modality, all pesdents report to have reduced meal
guantities, whereas in the cooperative modalitgBiercent have reduced the quantities of
food and 36.76 have reduced the meal frequencyy @7 percent has chosen national

migration towards towns.

12
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Pract - The introduction of new agricultural practicas the last twelve months is a
categorical variable with two ordinal answers (Is;y@=no). Within the cooperative
modality, 35.43 percent of farmers have introduaatkw agricultural practice, whereas only
13.33 percent in the contract farming model havelémented some modifications. The Chi-
Square test (Prob=0.0619) does not indicate anigtatally relevant difference between the

two groups.

Switch — This categorical variable explores the willingnésssubstitute areas dedicated to
staple crops with market-oriented vegetables arsdtiva responses (1=yes, 2=no). Within
the pyramidal contract farming modality, over threearters (76.67%) report such
willingness to substitute. Less than two thirds.73%) of the farmers working with the
cooperative modality show the same willingness. difterence between the two groups is
highlighted by the Chi-Square, but this variablafomns the trend of Guatemala Highlands
as an area where at least some small producersinseested in exploring market
opportunities as a mean to improve livelihoods.ti#d same time, some doubts may arise,
when this declared openness to change is confreati previous declarations, that nothing

had been changed in the previous year.

Cred — On the access to credit no difference between radda$s been found with Chi-
Square test. Farmers from both modalities (80.%tegm for the cooperative members and
76.67 percent for modality 2) have reported thaythad not access to any type of credit in

the last twelve months.

Latent Class Regression Analysis

The Latent Class Regression Analysis was perforneedefine homogeneous Latent Classes
(or Clusters) of people according to eleven vadaldnd two covariates. This procedure
allows to predict the membership to the clustershenbasis of belonging to the cooperative

model or the pyramidal contract farming model.

The Latent Class Analysis has used the two mardetiodels as a covariate describing two
significantly different (p-value of 8.00E-04) cless (Tables 3 and 4) that have been named
as follows: a) thesmall Diversified Collective (SDC), and b) th&ledium Homogeneous
Individual (MHI). The first group (SDC) fits 78.98 percenttbe smallholders interested by

the survey while MHI cluster fits 21.02 percentfafmers. The regression of this latent class
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between the models and the clusters.

Table 3: Latent Class Analysis

Aart

(clusters) with the covariates of the models (coatpee and contract farming) defines a fit

Name of cluster Small Diverse Medium
Cooperative Homogeneous
Individual
Cluster size 78.98% 21.02%
Intercept -0.4038 0.4038
Variables Modalities % %
0 36.98 17.88
1 7.06 4.27
Years at school 2 9.30 7.04
3 12.49 11.83
4 3.96 4,70
5 4.80 7.12
6 25.40 47.15
Mean 2.55 3.91
Total available
land Mean 0.53 0.86
Presence of Yes 39.03 7.03
orchard No 60.97 92.97
Contract Formal 62.02 12.09
Verbal 37.98 87.91
Contract 2 Individual 9.14 60.39
Collective 90.86 39.61
Price Buyer 83.22 99.74
determination | Seller 6.93 0.25
Negotiated 9.85 0.01

p-value 8.00E-04

The SDC cluster fits 99.95 percent within the caapee group of farmers, and 0.05 percent
with the contract farming smallholders. Farmersniit with the SDC cluster have a mean
attendance to school of 2.55 years with a distidbutharacterized by two pikes, with 36.98
percent of farmers with no attendance to school2:d0 percent with six years in school.
The mean landholding is around half of an hect&®3( Ha) and 40 percent of the
respondents included in this group cultivate amard. 62.02 percent have a formal contract
with their buyers and 90.86 percent are workindhaitcollective contract. The price of their
products is determined largely (88.22%) by the buged over two thirds of them have a
limited (35.21%) or very limited (40.23%) trust their buyers (45.97%). Slightly less than
half the SDC farmers have been affected by foodcggain the last twelve months and

almost two thirds (63.20%) of the ones affectedehewped with food scarcity by reducing
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meals quantities, while around one third (36.05%Yyehreduced meals times. Almost two
thirds of the Small Diversified Collective clusterfarmers have not introduced any new

agricultural practice in the last twelve months.

Table 4: Latent Class Analysis (RPart

Small Diverse Medium
Name of cluster Cooperative Homogeneous
Individual
Variable: Modalities % %
Days for Mean 48.33 32.01
payment
Trust in Not at all 7.58 13.44
buyers Very limited 40.23 48.64
Limited 35.21 29.03
Some 14.74 8.29
Full trust 2.23 0.58
Food Yes 45.97 26.0¢
scarcity No 54.03 73.91
Strategy tc | Reducing meal tim¢ 36.0¢ 7.9¢
cope with | Reducing quantities 63.20 85.80
hunger Migration 0.75 6.23
New Yes 35.0¢ 18.0¢
practices No 64.94 81.41
Covariate | Cooperative 96.9¢ 16.0¢
Pyramidal contract 0.05 83.96

p-value 8.00E-04

The other cluster, named Medium Homogeneous Indalidfits 83.96 percent with the
contract farming model and 16.04 percent with tbeperative one. Farmers in this MHI
cluster have a mean attendance to school of 3.@tsyend a mean landholding of 0.86
hectares. The great majority (92.97%) is orientedhe market and does not cultivate any
fruit trees. Most of them (87.91%) have only a arogreement with their buyer. 60 percent
of the farmers in this group have an individual tcact, but the fact that over one third
(39.61%) have collective contracts is an evidencthe® complexity of different models in
market linkages in the Guatemala Highlands, with p8cent of this cluster fitting the
cooperative model. This cluster confirms the chiarstics of price-taker, with 99.79 percent
of farmers whose prices is determined by the buybke trust of this cluster towards their
buyers is low, with almost 70 percent showing vimyited or limited trust (48.64% very
limited, 29.03% limited). Most of the farmers iretMHI cluster have not suffered from food

scarcity in the last twelve months (73.91%) andagnthe 26.09 percent having suffered

15



418
419
420

421
422
423
424
425
426
427
428
429
430
431

432
433
434
435
436

437

438
439
440
441
442

443
444
445
446
447
448
449

from food scarcity, 85.80 percent of them have cedumeal quantity. In terms of innovation
adoption, 81.91 percent of farmers in this groupehaot introduced any innovations in the

last twelve months.

The almost perfect (99.95%) overlapping betweenSBE cluster and the farmers working
under a cooperative model confirms that there @ent characteristics defined by a specific
business model. The latent class regression asalyssides confirming the alignment of the
clusters with the covariates of the business mdudghlights differences in landholding and
education between the two groups. The reduced itmgdaood scarcity on the MHI cluster

might be explained by the rewards of a market teigrstrategy, allowing sufficient income

streams to ensure stabilizing access to food. berad® of a more specific analysis on
income streams for these farmers, the qualitatiadyais would suggest that landholding is a
determining factor. More specifically, the diffem®s might indicate the existence of land
availability thresholds that allows reaching cartigvels of cost efficiency within individual

farms.

Fruit trees are the main diversification strategyfbod security in Guatemala Highlands, and
the absence of an orchard within the MHI clustelulosuggest a consolidated market
orientation, that can be rewarding, but leavesNt#l cluster farmers more exposed than
those in the SDC one to potential shocks, dueléssadiversified farming system and a lower

innovation adoption rate.
5. CONCLUSIONS

This study, a small part of a much larger resea@Vering also topics regarding climate
change, agronomic practices, biodiversity and iations, indicates that both business
modalities analysed show positive consequencestHer smallholders. Modern, market
oriented value chains, often driven by foreign neésk can rely on the supply ensured by

organized groups of producers [15].

Both groups of farmers show similarities when saaables are considered: age, number of
family members, land size, recent experience ofl felsortage and coping strategies, lack of
innovations and credit in the previous months. Btiter variables, there are significant
differences: the producers working under the pydamtontract farming modality have spent
more years at school, are more market orienteds fawal individual contracts and enjoy a
much faster payment for their products; furthermdney declare to be ready to switch to

other cash crops, if this opportunity might appear.
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Formally established cooperatives can guaranteiheiv members access to national and
international markets, as well as to short terruis@nd extension [16]. In marginal areas,
where the distribution of inputs and the publicemstion agents are not available, the role of
cooperatives cannot be underestimated. In the chske other modality, the absence of
supporting services, as credit availability andljguéxtension service, make the smallholders
recipient of the inputs and advice provided by #uvisors of the private company [17],

whose primary goal is probably not the long terntiveeng of the farmers, but the regularity

of the supply for the processing plant.

In both cases, the presence, in some cases, cfotlualledcentros de acopio, where the
different qualities are sorted, allows to keep sadded value within the communities; this

is probably the way to follow, to create more pimnie and full time jobs [18].

On the other hand, both the presence of coopesatiwel the activation of the pyramidal
contract farming approach are not, per se, theqan# solve all the enormous problems
faced by the smallholders and by their communihabe Guatemalan Highlands. Because of
their extremely small land size, the poor soils #rel hazards posed by climate change [8],
the levels of poverty, as well as the risk of hunged malnutrition cannot be totally

eliminated.

In many cases, the declared lack of trust and téeagding belief to be “price takers” indicate
that these smallholders still feel to be exploitew that their labour and efforts are not
properly recognized. On the other hand, not orgyshort term profitability, but also the long
term survival of many large national and internadiofirms depend on the regular supply of
high quality raw materials, timely produced by teands of smallholders, who should be

respected and supported in their efforts for madation [4].

Still, further research is needed, to keep traclhef evolutions taking place in the global
agro-food systems, as well as to develop updatétklijues for improving the relationships

between the farmers’ voluntary organizations amdather actors of the food value chains.

REFERENCES

1. United Nations. United Nations Assembly Millemmi Declaration, New York; 2000.
http://www.un.org/millennium/declaration/ares552mh

2. United Nations. Transforming our world: the 208§enda for Sustainable Development.
New York; 2015._http://www.un.org/ga/search/viewcasp?symbol=A/RES/70/1&Lang=E

17



483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530

3. Food and Agriculture Organization. Family farsydeeding the world, caring for the
earth. Rome; 2014

4. Bruni M, Santucci FM. Agribusiness at globallsand smallholders. Bulgarian Journal of
Agricultural Science. 2016; 22(1): 01-09.

5. Vorley B, del Pozo-Vergnes E, Barnett A. Smadidqucer agency in the globalised market:
making choices in a changing world. London IIED diét Hague HIVOS; 2012.
http://pubs.iied.org/pdfs/1652111ED.pdf

6. Poole ND, de Frece A. A review of existing ongational forms of smallholder farmers’
associations and their contractual relationshigk ather market participants in the East and
Southern African ACP Region. EU-AAACP Paper Senies11l. Rome. FAO; 2010.

7. Devaux A, Horton D, Velasco C, Thiele G, LopezZB@rnet T, Reinoso I, Ordinola M.
Collective action for market chain innovation iretAndes. Food Policy. 2009; 34(1): 31-38.

8. Bruni M, Santucci FM. Climate change resilienfsmallholders on Guatemala
Highlands. Asian Journal of Agricultural Extensi@tonomics and Sociology. 2016; 12(2):
01-10.

9. Tay K. After 20+ years, the rural extension g&rveturns to Guatemala. Gain Report
2014005. Washington DC. USDA; 2014.

10. MacCallum RC, Widaman KF, Zhang S, Hong S. Sarsige in factor analysis.
Psychological Methods. 1999; (4): 84-99.

11. Skrondal A, Rabe-Hesket S. Generalized latanalbles modelling: multilevel,
longitudinal and structural equation models. Boa#oR. Chapman & Hall/CRC; 2004

12. Vermunt JK, Van Dijk LA. A nonparametric randamefficients approach, Multilevel
Modelling Newsletter. 2001;(2): 6-13. https://puré.nl/ws/files/453563/mInl2001. pdf

13. Vermunt JK, Magidson J. Latent GOLD 4.0 usguisle. Belmont. Statistical Innovations
Inc.; 2008.

14. Schwarz G. Estimating the dimension of a medatce: The Annals of Statistics. 1978;
6(2): 461-464https://www.andrew.cmu.edu/user/kk3n/simplicityiseinzbic. pdf

15. Vorley B, Lundy M, Mac Gregor J. Business msdéit are inclusive of small farmers,
Paper for FAO and UNIDO as background to the Glé&mab-Industries Forum, New Delhi;
2008.  http://www.sustainablefoodlab.org/wp-contapiidads/2016/02/Inclusive-Business-
Models.pdf

16. International Cooperative Alliance and Inteior@l Labour Office. The role of
cooperatives in designing and implementing povextiuction strategies. Geneva; 2003.

18



531
532
533
534
535
536

17 Christoplos I. Agricultural advisory servicesighe market. Natural Resource
Perspectives 113. Overseas Development Institoteddan; 2008.
https://www.odi.org/sites/odi.org.uk/files/odi-aggpublications-opinion-files/1747.pdf

18 Matthewson M. Exploring value-added agricultirtension Newsletter. 2007 (Il) 2.

http://smallfarms.oregonstate.edu/sfn/su07valueddde

19



