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Introduction

Crop commercialization among smailholder farmers in dcveloping
countries has oftcn been signaled as being detrimental to the cconomic
conditions and food security of the farmers’ houscholds.! High vari-
ability in market prices of farm products and farm inputs poses signifi-
cant risks to houschold income, as do incfficient marketing institutions
and inadecquate rural infrastructurc. Lack of adequaic access to credit
prohibits smallholder farmers from assuming such risks. Commercial-
ized farm houscholds become more dependent on market conditions
for adequate availability of food, as cash crops displace food crops
and houschold consumption of own-produced staplc foods is reduced.
Thus, the houschold’s vulnerability to food insccurity tends to be in-
creased. Labor inputs by houschold members arc often higher in cash
than food crops, which may incrcasc the household’s food nceds.?
Changes in food intake patterns have becn associated with a change
toward cash crop production, which often results in diminished nutri-
tional quality of the dict.?

The income and food cffects of shifts from subsistence to commer-
cial crop production are likely to be time and place specific, as a review
of cvaluations of cash-cropping schemes has indicated.* A scrics
of recent case studies undertaken in Africa (Kenya, The Gambia,
Rwanda), the Philippines, and Guatemala has provided additional re-
sults.” The broad findings of these studies indicate that shifts toward
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commercial crop production involve significant rcallocation and in-
creased productivity of houschold resources (particularly fand and la-
bor) and are associated with significantly higher houschold incomes.
Of relevance here is the point stressed by M., Lipton and R. Longhurst
that when farm-level specialization leads to the adoption of new tech-
nologics, vield increases are likely to result.®

Total houschold food availability may not be negutively aflected
and may actually be somewhat higher, although the short-term income-
caloric intake relationship is generally weak. Economic costs and ben-
cfits arce also conferred on community members who do not participate
in the cash-cropping schemes. as both land values and employment
oppartunitics on participating farms increasc. The results stress the
point that the specific economic and food sceurity outcomes are likely
to be conditioned by the macro-level policy environment consisting of
marketing conditions, market prices, rural infrastructure, access to
credit., and technological change focused on food crop production.’

In this study we examine the economic and food availability out-
comes associated with different crop patterns among smallholder furm
houscholds in the western highlands of Guatemala. Specifically, we
identify factors that are associated with crop mix decisions by
smallholder farmers, and we examinc the associated cffects on the
allocation of houschold resources. Next, we look at the differences in
income levels and in income disparity associated with different crop

ixes. and how the food availability of the houschold as a whole, as

wel! as of the preschool child (as the most vulnerable member) may
be affected. This case study dilTers from crop commerciulization stud-
ics which examine the cffects associated with a complete substitution
of cash crops for food crops. Instead, we compare farmers with differ-
ent crop mixes: all, however. include maize and/or beans, that is, basic
food crops.

Methods
The study covers a population of smallholder farm houscholds in the
western highlands of Guatemala. The altitude there ranges from 900
to 3.400 meters above sca level, and only a fourth of the fand is under
cultivation. Smaltholder farming systemns, low agricultural productiv-
itv, and poor access to major markets characterize this region. The
population is predominantly indigenous. Major staple crops arc maize
amd beans and a major cash crop is wheat. It is an arca that has been
suffering for many vears trom political violence and military repression
and at present continues to do so. This has led to displacement of a
significant percentage of the population, has interrupted productive
activities, and has contributed to an increasing impoverishment of the
population.

In 1982 the government of Guatemala initiated in this region a
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crop diversification program for smallholder farmers, primarily based
on cold-weather vegetables for domestic and foreign markets. The pro-
gram, financed with forcign loan funds, aims at improving the socio-
cconomic well-being of subsistence farmers and their houscholds by
means of increased houschold income and on-farm employment, and
increased houschold availability of a more diversified dict. Cold-
weather vegetable production and consumption by smallholder house-
holds arc promoted by mecans of credit programs for mini-irrigation
systems, soil conservation and farm inputs, agricultural extension ser-
vices, and food and nutrition education programs.

A comparison between program participants and nonparticipants
revealed a sclection bias of program participants: higher literacy rates
and average cducational attainment, and larger farm size.” Participant
farmers appeur to have been sclected to maximize the likelihood of
the program’s success in terms of adoption and diffusion of new pro-
duction methods. The program was originally targeted at 4,000 farm-
ers; it is not known how many farmers participated in (or had gradua-
ted from) the program at the time of the study.

The study brings together data from two different sources. A farm
production and houschold expcnditure survey was conducted by the
Ministry of Agriculture, Livestock and Food (MAGA) among 1.490
smallholder farmers in February—March 1987. The sample sclection
proccdure was a two-stage random sclection method using sclection
criteria in the first stage for communitics and then for diversification
program (non)hencficiarics. Houscholds were selected at random in
cach community and thus included traditional and diversified farm
houscholds. The Institute of Nutrition of Central America and Panama
(INCAP) conducted a food intake survey 8 months later among 906
houscholds of the MAGA sample, sclected by means of a single-stage
conglomerute method in which communities constituted the conglom-
crates. The food intake of the houschold as a whole, and of onc pre-
school child (6—-60 months of age) if present, were measurced by mecans
of the 24-hour recull method. The food intake data were converted
into daily cnergy and protein intakes using the Central American food
composition table.” Intake of breast milk was not measured; thus the
total food intake of the youngest children was probably underesti-
mated. For this reason, children between the ages of 6 and 12 months
were subscquently climinated from the analysis. Age- and gender-
specific recommended daily allowances of dictary energy and protein
were used to caleulate adequacy levels for the houschold as a whole
and for the preschool child.! The INCAP ulso obtained data regarding
the houschold’s participation in credit and agricultural cxtension pro-
grams during the previous ycar.

The houscholds in the INCAP subsample were ex post classified
into four groups based on different crop mixes: («a) "‘traditional™ or
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maize farmers (maize and/or beans production), (b) **potato farmers™
(maize and/or beans and potatocs), (¢) **wheat farmers™ (maize and/
o beans and/or potatoes and wheat), and (J) “vegetable growers™
(maizc and/or beans and/or potatocs and vegetables). The total number
of houscholds so classified was 786, which means that 120 houscholds
(13%¢) were excluded from the analysis. These houscholds exhibited
such diversity in crop mixces that any further meaningful classification
wias not possible.

A number of limitations arc imposed by the study design. The
cross-sectional study design does not allow us to deal with the question
of intertemporal stability in crop-mix patterns. Some variables reficct
accumulative processes that arc not necessarily attributable to a given
crop-mix pattern. The farmer group classification does not take into
account relative crop shares in total farm production. To our knowl-
cdge. however, diversified farmers in the study region arc more likely
to adjust relative crop shares from onc crop cycle to the next (most
frequently obscrved between maize and wheat) than to revert back
to only maize production. With our approach misclassification errors
over time arc reduced, but conclusions about outcomes associated
with crop-mix pallerns arc less robust. The ex post classification of
the farmers means that the groups were not necessarily representative
of all farmers in the region with thc samc crop-mix patterns and that
the subsample of the vegetable growers was not necessarily represen-
tative of all participants in the government’s crop diversification pro-
gram. This limits the generalization of the findings which cannot be
fully overcome by the multivariate approach used in the analysis.

Relating data obtained during two scparate periods, particularly
when Key variables are subject to seasonal variation, may introducce
estimation crrors. For example. houschold income in February—March
may be below average while food intake levels in October—November
are gencrally above average right after harvest time (though scasonal
variation of daily cnergy intakes have been found to be far Iess pro-
nounced than expected in this region). Key variables were categorized
in the analysis in order to compensate for any scasonal variation: this
in turn provides less robust conclusions, of course. Last, the cross-
scctional study design does not allow us to reach conclusions about
causal cffects but only about outcomes associated with different crop
patierns.

Farmer and Houschold Characteristics

Forty percent of the (reducced) subsample fell in the first farmer cate-
gory (N = 313), 24.29 in thc sccond (N = 190), 15.3% in thc third
(% = 120), and 20.7% in the fourth (N = 163). Maize was grown by
97C¢ of the total subsample. beans by 33.4%. and potatocs by 37.9%.
The principal vegetables grown by the fourth group werc cabbage
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TABLE |

SocioncoNoMIe AND DEMOGRAPINIC CHARACTIRISTICS OF SMALLHOLDER FARM
Hovstuonns, by Crop PatiorN, WESTERN THiGnLAaNDs, 1987 (7 Distribution)

FarMeEr Group

V)
MF PF WF VG

CIHARACTLERISTIC (313) (190) (120 (163)
Farm stze (ha):

<.5 50.2 18.4 10.8 17.3

S-1.0 20.3 34.7 2538 24.1

1.0-2.0 17.7 27.9 28.3 26.5

>2.0 1.9 18.9 35.0 32.1
Cropland extension (ha):

=.5 65.5 31.6 23.3 37.0

>.5 34.5 68.4 76.7 63.0
Head of houschold:

Litcrate 50.2 55.6 63.6 54.2

Some formaul education 45.9 48.4 59.8 51.3
Spouse:

Litcrate ) 229 16.4 315.6 325

Some formal education 215 16.0 31.9 30.7
Houschold size:

1-3 members 14.8 12.7 10.1 9.0

4-6 members 49.8 49.2 46.2 39.1

>6 mcmbers i54 38.1 43.7 51.9
Credit/extension services

reccived previous year:

None 719 23.7 46.7 29.4

Credit only 6.4 20.0 20.8 15.3

LExtension services only 5.1 1.1 33 6.1

Credit and extension scrvices 16.6 45.3 29.2 49.1

NoTh.—MF. maize farmers: PEF, potato farmers; WF, wheat farmers; VG, vegetable
Erowers.

(27.0%¢), carrots (18.4%), cauliflower (14.1%), red beets (12.9%), and
broccoli (9.2%).

Diversified farmers tcnded to have larger farm size than maize
farmers (table 1), while maize farmers cxhibited considerably more
disparity in landholding distribution than did diversified farmers (Gini
cocfficient, .74 vs. .49-.55). Heads of whcut-producing houscholds
were more often literate and had completed more formal education
than other farmers. Literacy and achicved formal education by spouscs
was particularly low among the potato farmers’ houscholds. Vegeta-
ble-producing houscholds tended to be larger in size and potato- and
vegelable-producing houscholds had more often received formal credit
and or agricultural extension services than maize and wheat farmers.
Informal sources of credit were not considered here. Formal credit
dericuliura] extension services most often went hand in hand and
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there was a clear tendency for furmers with larger holdings to be
granted credit.

Crop Diversification and Houschold Resource Allocation

As may be expected, the amount of cropland allocated to maize pro-
duction was lower with crop diversification, when comparing the
weighted medians of the percentage of cropland allocated to different
crops (maize farmers, 724; diversificd farmers, 405 —445¢), 1

The percentage allocated to maize remained fairly constant with
cropland size among maize. potato, and wheat farmers but tended to
be lower among vegetable producers with larger extensions. Beans
were often intercropped with maize, but less intercropping appeared
to take place on larger extensions. The percentuge of cropland allo-
cated to potatoes remained constant with extension size among the
potato farmers but was lower among wheat farmers and vegetable
growers, while the percentage allocated to wheat production remained
generally constant with extension size as well.

Vegetables occupied gencerally a fow percentage of total cropland
(3%¢—-12%): with the exception of broccoli, the percentage allocated to
vegetibles tended to be lower on larger crop extensions. These low
percentages indicate that crop diversification based on vegetables was
limited in terms of land allocation among the vegetable producers in-
cluded in this sample.

Maize yiclds tended to be higher among wheat farmer's compared
with potato and maize farmers and with vegetable growcers, particularly
on farms with more than half a hectare in cropland (table 2). Maize
viclds of maize farmers tended to be lower on larger crop extensions,
Vegetable growers on small farms had slightly lower maize yields than

TABLE 2

Yirrps (100 Kg'ha) oF Srercted CROPS AMONG SMATLLHOLDER FARMERS, BY CROPLAND
Extrnsion Crass. WrsTERN HigHiaxns, 1987 (Weighted Mcedians)

ALL =.5 ha >.5 hu
Crom M P WEF NG MEF PF WEF VG MF PF WIF VG
Maize 18 I8 2 18 19 20 IS IS 18 22 19
Beans 2 1 | 2 | l | 2 2 i | 2
Potatoes e 12600 120 136 ... 90 110 IO ... 139 122 150
Wheat 7 ... ... ... 13 ... ... ... 8 ...
Biocceol e 1 e 1 e A
Cauliflomer ... ... o0 W3 o0 o0 o0 9 Lol Los oo W
Cabbage L {44
Red beets 5 T ¢ L A
Cairoly e e e S04 oL o0 oL 536 ... ... L. 483

No1F. —MF. maize [armers: PF, potato furmers: WF. wheat furmers; VG, vegetable
SrOWers.
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maize farmers, but higher bean yields. Potato yields tended to increase
in general with crop extension and were the highest among vegetable
growers with larger farms. Wheat farmers who grew potatoes teaded
to have lower yiclds, while vegetable growers tended to have higher
yiclds than potato farmers. Wheat yiclds increased somewhat with
crop extenston, as did broccoli yiclds, while viclds of red beets and
carrots showed the opposite trend. The yield changes and difterent
land utihzation palterns associated with crop diversification have im-
portant implications for houschold incomc and food sccurity of
smallholder furm houscholds.

Yegetables and potatoes were more, and wheat was less. labor
intenstve than maize, as indicated by the labor-land ratios presenied
in table 3. Thus, substitution of potatocs and/or vegetables for maize
in the crop mix crcated on-farm cmployment, especially as the labor-
land ralio in maize production was generaliy not lower among diversi-
ficd farmers. On-farm ecmployment of hired labor in maize production
was higher among wheat farmers and vegetable growers, while housc-
hold on-farm employment levels among potato growers were the same
as among maize furmers. Given the high labor-land ratios in vegetable
production rclative to maize, and the high percentage of houschold
labor input, the houschold on-farm employment difference was strong-
cst among vegetable growers and weakest among wheat furmers (only
if they grew potatocs; if not, houschold on-furm employment was actu-
ally lower).

The differences in houschold on-furm employment were relatively
larger among farmers with small cropland arcas. For all crops, with
the exception of beans, there was a positive difference in on-farm
cmployment for hired labor. The same difference was also present on
farms with larger cropland arcas, after accounting for differences in
labor-land ratios. This cffect wus particularly strong in carrot, potato,
and red beet production, and considerably less in maize, wheat, cauli-
flower, cabbage, and broccoli production. With the exception of beans,
cauliffiower, and red beet production among maize and vegetable furm-
crs, the supply of houschold labor per hectare was generally lower on
larger crop cxtensions.

Off-furm employment tended to be most frequent among potato
farmers and lcast frequent among vegetable growers (table 4). The
male hcad of houschold was most often the houschold member cm-
ployed in off-farm work. This tended to decrcase in frequency with
incrcased cropland arca, exceptl among vegetable growers. The reason
for this difference in pattern is not immediately obvious. It is consistent
with increased on-farm employment by hired labor on larger vegetable
farms. However, it does not appear to be duc to higher relative mar-
ginal rcturns in off-farm work by vegetable growers; only among
wheat-growing houscholds did we find cvidence of a positive associa-
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TABLE 3

ToTaL PERsON-DAYS/HECTARE/ YFEAR AND PERCENTAGE HoUSEHOLD LABOR OF SMALLHOLDER FARM HoOUSEHOLDS, BY
Crorrasp ExTensioN Crass, WESTERN HiGHLaNDs, 1987 (Weighted Medians)

AlL =.5ha >.5 ha

Crups MF PF WF vG MF PF WF vG MF PF wF VG

Maize 282 97 3us 91 291 72 281 71 36 99 35 1) 358 94 kLY 90 M8 o X3 8 20 68 247 L)
Beans 40 99 28 100 23 78 il 100 27 100 M 100 k}) Bl 15 1 R 99 27 100 19 17 & 10
Potatoes . | 87 583 79 629 7% ... ... 5§ 100 762 92 562 93 ... N 1Y) 81 547 77 6638 69
Wheat cie mee  ees ese 219 74 cee  aae  aee  aa. 213 93 B | 14 (]
Broccoli vid N eee wEe e e 834 BB L. see aas aes ans ees 2314 91 cir eee wma e e 606 A2
Cauliffower ... ... «ie  4er  cae  waa 1.070 B0 ... aes mes xas aam aaw 939 91 ... e P 90
Cabbage 959 - 1.037 93 ... 913 93
Red beets 1133 05 ih tie ere eee eee aas 96l 100 ... B 92
Carruts 1.159 .1 1 X 2 88 cv ree ene e e 1,233 T4

Norte —The lefi-hand column under each farm type is person-days per hectare; the right-hand column for each is percentage of household lubor of tatal labor. MF, maize farmers; PF, potato
Farmers; WF, wheat farmers: VG, vegetable growers,
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tion between the farmers’ human capital investment levels (higher liter-
acy rate, more formal education completed) and cropland arca. Off-
farm cmployment by children tended to be higher on lurger crop
extensions in all four groups, which may reflect the positive associution
within each group between household size and crop extension.

Constraints to Crop Diversification

In order to understand farmer and other characteristics that appear to
be associated with different crop-mix patlerns in the western high-
lands, we specified and estimated the following probit model.

CP; = [{CROPLAND, HHLABOR, HHHCAP,
LOCATION, CREDIT, SERVICES),

(N

where
CP, = crop mix patlern;

I, 2.3;

[
CROPLAND = cropland extcnsion under cultivation;

HHILABOR = a) numbecr of houschold members over 10 years
old,
b) houschold off-farm employment;

HHHCAP = houschold human capital stock:
«) age of hecad of houschold,

h) literacy status of head of houschold, spousc;

LOCATION = dcpartment (as a proxy variablc);
CREDIT = received credit last year (I = yes);

SERVICES = rcceived agricultural extension scrvices last year
[ =

I ¢
( ycs).

The model postulates the following hypothescs:

a) Size of cropland available (rather than farm size) may be impor-
tant for some crops, particularly to capturce cconomics of scalc.

») The availability of houschold labor for on-farm employment
determines shifts among crops with different labor intensity, particu-
larly shifts to potatoes and vegetables, which are more fabor intensive
than maize and wheat.

¢) Economic returns to the houschold arc cquated at the margin
between on-farm and off-farm cmployment opportunitics; rclatively
high-wage. secure off-farm employment (business or permancnt em-
ployment) competes with on-farm employment in more labor-intensive
crops.



TABLE 4

HouseHorld MEeMBERS WITH OFF-FARM REMUNERATED Espr oyMENT. BY CroOPLAND EXTENSION CI ass,

WFsTERN HiGHLANDS, 1987 (Weighted Percentages)

AlL =.5ha >.5ha
L
2 HousenoLb MEMBER MF PF WF VG MF PF WF VG MF PF WF VG
Male head 49.2 63.9 40.7 25.6 51.2 80.6 524 20.0 43.5 556 35.8 29.9
Female spouse 3.1 6.5 5.5 9 35 6.4 9.6 .0 2.2 6.4 3.8 1.5
Children 20.0 26.7 19.0 1.2 15.1 19.4 14.3 4.0 30.0 30.2 20.8 16.4

Note.—MF, maize farmers; PF. potato farmers; WF, wheat farmers; VG, vegetable growers.
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) Houscholds with more human capital stock (here age of head of
houschold and literacy are proxy variables) are more likely to diversify
because of reduced risks.

¢) Farm location is important in the diversification process be-
causc of such location-specific variables as access to markets (for hired
labor. inputs, farm products), soil and ccological conditions, and so
forth.

) Access to credit facilitates the diversification process by financ-
ing higher production costs (infrastructure, labor, farm inputs), while
access to agricultural extension services provides knowledge about
growing and marketing new crops: thus both reducce the risk of adop-
tion of new production techniques.

The probit model was formulated in order to contrast potato and
wheat farmers and vegetable growers with maize farmers in three scpa-
ratc comparisons. The results of the model estimations arc presented
in table 5. When smallholder farmers received credit or had access to
agricultural extension services they were more likely to be potato farm-
ers rather than maize farmers, by 219 and 27%, respectively.' But if
someone in the houschold was employed as a day laborer, or if the
spousc was litcrate, the houschold was less likely by 22% and 31%,
respectively, to be engaged in potato production in addition to maize,
Smallholder farm houscholds located in the departments of San Mar-
cos and El Quiché, compared with farm houscholds located in the
department of Solold, were less likely to be potato farmers by 52%
and 59%, respectively.

Access to credit increases the likelihood by 42% that a smallholder
farmer produces wheat rather than just maize and/or beans. Houschold
labor supply constraints and access to credit scem to be major factors
associated with crop diversification bascd on vegetable production,
by 139 for cach houschold member over 10 years old present in the
houschold and by 16% when the furmer received credit. On the other
hand, if someconce in the household had a permancnt off-farm job, the
houschold was less likely by 22% to be cngaged in vegetable produc-
tion. Also, if somcone in the houschold was engaged in a business
enterprise or if the farm houschold was located in San Marcos (instcad
of in Solold) the houschold was less likely by 15% and 30%, respec-
tively, to be engaged in vegetable production.

It is clear that access to credit is an important factor associated
with crop diversification; houschold labor supply constraints and alter-
native off-farm employment opportunitics, as wcll as location, arc im-
portant, too. On the other hand, farm sizc and houschold humun capi-
tal stock do not appear to play a role.

Crop Commercialization and Household Income
It has bcen shown elsewhere that crop diversification in Guatemala
hased on export vegetable production increascs substantially the nct
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TARLILS

P Momrs o Farmaast Drpraainars oF Diversiern Cror PPa i LRNS AMONG
Nuattinn orr FFard s, Wiategns THotiLAsDy, 1987

lindependent Patato Wheal Vegetable
Vaniables Iarmers Farmers Growers
VARl ANt 017 c0h — A0 (.02)
VAR 2 Q217 (1.2%) JA00 .73 ST (2.42)
VAR Y L399 (1,24) =19 (N) =376 (1.70)%*
VAR 4 08 (L00) — 427 (.50 =542 (2.58)%
VAR S - 437 L5 - 061 ¢.29) A48 (.22
VARG A4l 225 - 019 (.09) S 20ne
VAR T 08 (1.18) UG (A7) - .01 ¢ 1)
VAR S L300 {1.38) A0S 1.03) —. 126 (.68)
Vary - G822 (2.55)" 38 (.65) - .003 €.02)
VAR 10 S36 (21637 1.081 (3.61)* A8 (3.34)*
VAR L68 (237 — .06 {.02) =174 (.74)
D LI JASTL1D) S48 1.00)
132 YU (1L5N) A03 0D =254 (.51)
133 - 1308 (2.59)* Jot .22 —.740 [1.80)**
D4 4106 (L8 - 247 (,49) 68 (.16)
DA - 1476 (2.8 -~ 5.700 (.02) 189 (.406)
Coastant - 559 (.31) 734 (.60) - 150 (.14)
\ . 7118 52..49 85.43

(7 -247) 10000 (.0001) (.0001)

Noi.—Cocfficicnt — probit estimate: 7-ratio iy in parcntheses. VAR 12 cropland
exlension under cultivation: VAR 2: no. of houschold members > 10 yecars of age; VAR
3 2 hosschold member emiployed alf-furm: business: VAR 4@ a houschold member
ermoved off-frm: permanent salaried work: VAR 50 a houscholdymember employed
olffarm: cottage industev: VAR 624 honschold member employed off-larm: day laborer;

'AR 72 age of head of houschold: VAR 8: literacy status of head ol houschold: VAR
v terey statits of spouse: VAR B received eredit last year (1 = yes); VAR 11
received azricultural exiension services last year (1 = yes): D Totonicapan; D2: Quet-
zanenango: 133 San Mircos: D4: Huchuctenanga: DS: El Quiché.

AP AR

=P

return to land.” Data for 1986 obtained from the Nuational Bank of
Agricultural Devclopment show that in the western highland regions
the gross margins'hectare (adjusted for vegetation period) of dilter-
ent crops were on average a mialtiple of the gross margins for maize.™
On these grounds, we expect that maize farmers have comparatively
lower farm incomes than potato and wheat farmers. At the same time,
potato frmers were more often, and vepctable growcrs less ofien.
engaped in off-turm employment, which should reduce the income dif-
ferentials among the four groups.

The weighted medians of per capita income, by furmer grotp and
cropland exiension class, are presented in table 6.7 Weighted by with-
in-group crop-nmiix distributions and cropland extension class, the
Largest overall income differentinl was between wheat farmers and
maize Burmers. and the smaliest between potato farmers and maize



TABLE 6

Lrnpis axD Divieinsoons of Pir Camta Mosieny Iscostn, BUisst Sitakes of Foon ant Noseoob By st #is,
aniy Varuvr o Hovseao: p ConstUsethn oF Owa-proocei b Foons of Suarveioiprs Faas Hoovss vot s,
By Cruoann Exriasion Crass, Westers Hesmanos, D57 (Weiphied Medianw
AlL .5 ha PRI oY

———————— e e e — -

-
-

pE WE VG MF P W VG MF P WF VG

Per vapita imonzidy

incon.e.
Quetzales= 47.3 h )] »2 547 438 1.7 W7 546 0.0 5330 377 19

% Jditfzrenze with
Iutize fareazis “ .. 7.8 230 13 4 C. --9.0 0.3 19.2 C 0.4 15.4 us
Gini-coaliiciant 27 33 27 a0 e 29 23 29 24 34 2. 3
Per capita food
expeinditures:

Quetrzles {1 X} 19.4 230 21.2 1.6 15.8 251 0.7 0.6 2.0 AR 2.4
¢7 o) income 427 330 9.5 ER Y 42.8 YR 420 37.9 41.2 s I8N 350

Per captie non-
foud exvpand:-

ey
Quetzales 259 n9 30N 20,58 233 R 320 31.0 0.7 8.8 ¥L6 3.0
¢t of income 548 52.7 529 558 552 hRR{ AR N hT 3.4 5.6 53.0 516
Valuz of own-
pmduccd foud:
e of incoms 2.9 9.3 7.0 id 2.0 6.5 4. 53 54 in. 8.2 6.4

- —
-—— -—— - - — - . ———— — o — -

Negr.—MFE. maize fuimers; I'E, polato Taiaers; W wheat farmers: VG, vegetable growers.
* Quetzal = US40 (in 1937).
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furmers. Among wheat farmers and vegetable growers, the relative
income dilferences were the largest among the smallest farms, while
potato farmers in this cropland extension class sulfercd lower incomes.
Potato farmers and vegctable growers, particularly those with large
farms, cxhibited greater disparity in income distributions than did
maizc and wheat farmers. The disparity in income distribution among
the smaliest wheat farmers was actually lower comparced with maize
furmers in the same cropland cxtension class. Crop diversification
hascd on potato production may thus increasc the cconomic vulnera-
bility of smallholder farmers. cspecially among thosce with the lcast
cropliand, leading to frequent off-farm employment by potato farmers’
houscholds.

Houscholds in the four farmer groups ovcrall spent similur
amounts on food. The food budget sharces ranged from 42% for maize
farmers to 387 for potato farmers and were lower among maize and
wheat farmers with larger cropland extensions. The food budget shares
appear 1o be low for these low-income houscholds. Houschold con-
sumption of own-produced food crops constituted a minor source of
income: 3% for maize farmers versus 50 =99 for diversificd farmers.
As o share of total income, houschold consumption of own-produced
food crops was generally higher among farmers with larger cropland
extensions: this was true for both maize and diversified furmers. Food
expenditures secemed gencrally to be quite unresponsive to positive
income differences across farmer groups. Lower food expenditures
were associated with the negative income difference between potato
and maize farmers with less than 0.5 hectares in cropland. This sug-
gests that the smallest potato farmers® houscholds were possibly the
most vulnerable to low food availability among all farmer groups, cven
when taking into account the differences in the income share in the
form of consumption of own-produced foods (table 6).

Crop Commercialization and Houschold Food Availability

As previously indicated, it is often assumed that the food sccurity of
smaltholder farm houscholds is negatively affected by crop commer-
cialization because of decreased or more volatile houschold income
levels and displacement of food crops by cash crops. The income issuc
was dealt with in the previous section, and here we will deal with the
food crop displacement issue and with the joint effect on houschold
food availability (as measured by daily dictary energy and protein in-
takes).

Results from previously cited studics (sce n. 5) suggest that yield
increases in staple food production associated with commercial crop
production offsct the negative impact of reduced land allocation. If,
in addition. the share of houschold-produced staple foods set aside
for houschold consumption remains unchanged. then houschold food
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supplics should not be negatively affected. We found that all crops
were highly commercialized, but particularly so vegetables (79%2-999)
and potatoes (88%-93%). The houschold consumption share of own-
produccd maize was lower among diversificd farm houscholds (20%—
24%%) than among maizc farmers (33%), while it varied for beans among
diversificd farmers (39%-5292) compared with maize farmers (43%).
The percentage allocated for houschold consumption was lower on
larger crop cxtensions for all crops, except for red beets and carrots.
Given these group differcnces in the consumption sharc of own-
produccd crops, in yiclds and in land allocation pattern, next we cxam-
incd the net differences in per capita consumption by different crops.

Potato farmers and their houscholds who grew maize consumed
slightly less own-produccd maize than maize farmers and their house-
holds (table 7). This diffcrence was more pronounced among farmers
with morc than nalf a hectare in crops (26%), reflecting a difference
in percentage of land allocated to maize (35%) and in percentage of
production allocated for houschold consumption (18%), partially offset
by a difference in maize yiclds (197). Maize farmers and their house-
holds consumed more own-produced maize and beans with larger crop
cxtensions. These differences were considerably smaller for potato
farmers’ houscholds, who consumed significantly more potatoes from
own production with larger cropland extensions.

Wheat [farmers and their houscholds who grew maize consumed
overall more own-produced maize (18%) than maize farmers, with a
significant greater difference (28%) among those with less than 0.5
hectare in cropland. Maize yield differences were greatest on larger
farms (49%¢), but wheat farmcers with small crop extensions allocated
a larger share of the maize crop for houschold consumption than did
maize farmers, while the opposite was found among farmers with
larger crop cxtensions.

The houscholds of vegetable growers consumed considerably less
own-produced maize than maize farmers and their houscholds did. In
addition to sharp reductions in the sharc of cropland allocated to maize
production, these houscholds also allocated significantly smaller
shares of maize production for houschold consumption. As indicated
before, only among farmers with larger extensions was there a small
maize yicld difference with maize farmers. Vegetable growers who
grew potatocs consumed significantly less of their own production than
potato farmers. Consumption of own-produced becans was higher
among vegelable-growing households with small farms than among
maize farmers in the same cropland extension class. Vegetable growers
with small cropl: nd extensions consumed more of their own-produced
vegetables (with the exception of cauliflower) than growers with larger
extensions. Higher yields (with the exceptions of broccoli and cab-
bage). larger shares of production allocated for houschold consumption



TABLE 7

PER Carira Consumetion oF HovseHot n-pronpuced Cropes (Ibs/year) By Smariborni R Fars Houstuot ps,
BY CrROPLAND ExrTENs10N Crass, WesT1ErN HiaH axns, 1987 (Weighted Mediany)

ALL =.5 hu >.5 ha

Crops MF PF WF VG MF PF WF VG MF PF WF v

Muize 67.4 63.2 79.5 556 59.1 59.3 75.5 38.3 Ri.4 65.0 80.8 64.8
Beuans 7.9 6.0 6.6 7.9 54 6.0 8.5 7.6 9.8 6.0 57 8.0
Potatoes . 69.3 55.1 319 53.6 90.3 39.5 76.6 47.6 322
Wheat 2.0 . 4.6 . 1.9 ..
Broccoli 1.1 3.0 8
Caulilower 8.2 7.9 8.5
Cabbage 3.7 6.1 24
Red beets 3.7 24, 16.1
Cuarrots 36.7 51.7 254

NoTe.—MF, maize farmers: PF, potato furmers; WF,

wheat farmers: VG, vegetable growers.
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(with the exception of carrots), and larger shares of cropland allocated
for vegetable production (with the exception of broccoli) contributed
to these consumption differences between smaller and larger vegetable
Zrowcrs.

Houschold consumption of own-producced maize was found to be
modcratcly responsive (o fluctuations in production (holding per capita
food expenditures constant) among maize farmers and vegetable grow-
crs (and not at all among potato and wheat farmers)—the clasticity
cocfficicnts were .30 and .35, respectively. However, houschold con-
sumption of own-produccd becans was found to be morc responsive
in all four groups—.51 among maizc farmers versus .48—.68 among
diversificd farmers. We found no consistent evidence that agricultural
cxtension services had a positive cffect on the houschold consumption
of own-produced food crops.

Total houschold food availability was measured by the daily di-
ctary encrgy and protcin intake levels, adjusted for houschold size
and age and gender composition (adequacy level), as explained in the
*‘Mcthods’’ secction above. Energy intake levels are comparcd herc
to average recommended daily allowances and not to actual encrgy
expenditurc levels. If crop diversification is associated with above-
average daily cnergy expenditure levels by household members (as has
been suggested clsewhere) through the substitution of on-farm work
for off-farm activities. then the comparative analysis herc may well
undercstimate the cnergy deficiency status of diversified farm housc-
holds. We also include the cnergy and protein intake levels of pre-
school children (12-60 months old). Their daily energy requirecment
levels arc not likely to vary across different crop-mix patterns. Among
the four groups potato farmers’ households appearcd to be the most
vulncrable to inadequate daily energy intakes (table 8). The houschold
cnergy intake status of the three remaining groups were quite similar.
Daily protein intakes were less of a problem among these houscholds
in gencral, but houscholds of potato furmers were relatively more vul-
ncrable to inadequate protein intakes (26% vs. 15%-20% for thec other
groups). 't

Prcschool children were at significantly higher risk of inadequate
daily cnergy and protcin intakes, particularly children of potato farm-
ers. Preschool children in general arc more vulnerable to food insccu-
rity than the houscholds they belong to; among three-fourths of those
houscholds (minus preschoolers) which adequately met their recoms-
mended daily energy allowances, the preschooler did not.' This phe-
nomecnon was most often prescnt in the potato farmers' houscholds
(849) and tended to decline with farm size in all four groups but most
notably among houscholds of wheat farmers and vegetable growers.

In order to understand the factors that increase or decreasce the
risk of highland houscholds and preschoolers having inadequate di-



TABLE 8

DiETaRY ENLRGY AND PROTEIN INTAKES OF SMALLHOIDER HoUSEHOLDS AND PRESCHOOL-AGE Crit DreN (12-60 Months),
WESTFRN Hicnranps, Octorrr=Novemser 1987 (7¢ Distribution)
MF PF WF VG
ADFQUACY
LLFvELS Household Preschooler Household Preschooler Houschold Preschouoler Household Preschooler
byt Dietary cnergy intuhe:;
o <80% 16 54 22 74 15 55 16 57
8072 -100%7 23 24 33 13 24 24 23 18
> 1007 61 23 45 13 62 21 61 24
Protein intake:
<80% 6 25 7 23 8 26 4 23
807 -1007 10 15 18 25 12 16 9 11
>100% 84 60 74 52 80 58 87 6

NoTE.~MF. maize farmers: PF, potato farmers; WF, wheat farmers; VG, vegetable growers.
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ctary cnergy and protcin intakes, two probit models were formulated
and cstimated. The houschold model specifies as the dependent vari-
able the adcquacy of daily encrgy intake (I = below 90% of reccom-
mended daily allowances [RDA]) or of protein intake (1 = below 100%
of RDA). The indcpendent variables arc per capita income (terciles of
the overall distribution), houschold size class, consumption of own-
produced foods as a sharc of total income, food expenditure share of
total income, and farmer group (comparing potato, wheat, and vegeta-
ble growers with maizc farmers). The results are prescented in table 9.
Households with per capita incomes in the middle or upper tercile of
the overall distribution were less likely on average to be cnergy defi-
cient by 7% and protein deficient by 12% than houscholds in the next
lower tercile. This shows that houschold cnergy and protein intake
levels arc gencrally not very responsive to income changes among
these houscholds.

Potato farmers’ households were more likely to be cnergy defi-
cicnt than other houscholds by 11%, and protcin-dcficient by 13%. The
income sharc of own-produced foods and food expenditure share, over

TABLE 9

ProniT MoDELS TO ESTIMATE DETCRMINANTS OF ADEQUATE DIETARY
ENERGY AND PROTEIN INTAKES OF SMALLIOLDER FARM HouscHOLDS
AND PreEscHoOL-AGE CHILDREN, WESTERN HiGHLANDS, 1987

HousEnoLp PRESCHOOLER
INDEPENDENT
V ARIABLES Dictary Encrgy Protein Dictary Encrgy Protein
VAR | -.163 (2.44)**  — 308 (4.06)* N ..
VAR 2 ce e —.020 (2.90)* —.001 (.66)
VAR 3 054 (.43) ~.194 (1.38) —.490 (2.42)**  —.400 (2.35)**
VAR 4 . B 132 (.88) —.083 (.57)
VAR § 266 (.95) —.068 (.21) 247 (.65) 583 (1.34)
VAR 6 003 (.40) .014 (1.43) . e
Dl 286 (2.26)** 330 (2.39)~* S (1.76)*** 196 (1.20)
D2 .031 (.20) .246 (1.49) .003 (.01) 157 (.79)
D3 100 (.73) —.036 (.23) —.027 (.15) -~ .115(.63)
Constant —.820 (1.47) ~.568 (.92) [.502 2.59)* —.220 (.42)
X 16.19 28.55 19.12 14.63
(P < x) (.023) (.002) (.008) (.041)

Note.—Numbers arc cocflicients; r-ratios arc in parentheses. VAR 1: 1, 2, 3 terciles
of the overall per capita income distribution; VAR 2: per capita food expenditures/
month; VAR 3: houschold size **[,"" <§ mcnibers, *°2,"" =5 members; VAR 4: mother’s
literacy status “*1."" yes, **0.”" no: VAR 5: sell-consumption share in total income **0,"
=0, **1," >0 VAR 6: percentage of food expenditures/total income; D1: dummy vari-
able; potato farmer **1,”" ¢lse 0" D2: dummy variable: wheat farmer **1."" clsc 0"
D3: dummy variable: vegetable grower **1,” else **0."

* P <.01.

*» P <05,

sex <05 < P <.10.
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amd aboye per capita income levely, as well as houschold size did not
vhanpe 1The risk thaf houscholds soe energy or protein deficient, At the

same Himg, houscholdy of wheat farmers and vegetable prowers were
o lesy likely 1o be energy or protein deficient than those of maize
farmers. The inconte viudable in the model may capture the differences
refales] Taeropomix: but when the maodels were nm without e income
vartable, the sime results with pespect o Tarmer group differences
were abhLinned,

A dilTerent probit madel was formulated and estimated Tor pre-
whool ehildren, The dependent vartables sire delined the same way o
o the househall] models The independenI variables were per s..q‘nl.x
fonnd eapenditures, household size. mother™s literuey, income share in
the Turns of cunsumpdion of own-produced fods, ind furmer group
Enftiaating cach group with gaize farmers!.

Far every quetsl increase Im monthly per capila food expendi-
rpes, the risk that the preschoolers® Tood intake was cnergy deficient
way redoced by 1%, Preschoolers from lurger houscholds were less
fikely 1 have encrey-deficient by 2093 and protein-dcficient {by 1654)
Jiily food 1atakes. The houschold size cffect may partially capture an
income elfecl or oy indicute that ia larger rural Louschalds Tabor is
less reatricte de allowing more ¢hild care, Including more adequate feed-
ing of preschool children. Preschool children were also more likely (by
[l 1" «2 081 1o have edergy-defivient Tood Intakes when 1they he-
Laiged I houschaldy of potate farmers,

Lonclusions

Piversiticd farm hoascholds were indeed more market dependent, but
the maize Humers also cammercialized a significant share of Lheir
maize production. The somparisons hers Jo not so much involve com-
plete translormations Tnom subsislence 1o cush crop farming but,
suthey, partial subatitutions among crops that were commercialized i
ditlerent legrees by nurket-integrued faemers, “Phe net income-efTect
ol erop substitutivnsadepends on the relative net returns of the different
Srops amud on the degree of crop substitution, Average figures on reli-
live pross pupgins Indivated that positive farnt income differentials can
imdeed be expecied frons diversification and. in Tacl, suggest that ¢rop
speginlizintiog may produce still l.u'gt.r and posilive net income differ-
viwes, However, those gross margins are likely Lo be subject 10 consid-
erable inferiemporal and inte rnp.ulml varialion, Lack of market aceess,
Wugniatingy faem ot pul amd inpat prices. even nurket Lailures as well
as incflicivn! atarkesing fsvitotions, can reduce gross marging signifi-
cantly snd produde ingome {osses, As the resulls indicate, aceess 1o
eredit continues (o play 2 major role in the diversification and commer-
stalizion Praveas, allowing smallholder farmers ta assume the greater
rishe iwwiadad with commercial ctop production, Ta puise the in-



Maarten 2. C. Iimmink and Jorge A. Alarcon 339

comes ol the smallest Farmers in a significant and sustainable way will
require the targeting of these larmers Tor: (a) credit (changing current
sclection crtteria), (4) agricultural extension services (which mare ap-
proprictely take into account the resource constraints these farmors
face). and () better market access und more cefficient marketing ser-
vices. Promotion of small farmer organizations that vertically integrate
praduction, processing, and markceting may strengthen income giuns
and reduce income disparitics amony snabtholkder farmers.

Positive per capila income differentiuls were found Tor wheat and
vegeiable growers compared with maize tarmers. The largest relatve
income dilTerences were among the smiallest whent and vepetinie
Farms, o hnding that is consistent wiih the conclusions from the Guiie-
nutlis export vegetable crop study. ™ The disparity in incomic disiri wi-
ton unong diversified farmers may increase somewhat overall ut
rcn"uins' unatiected or may decrease among the smallest l'urnwrr.. How-

cver, the smuliest potato furmers appear to be at some risk of relative

income lo.\s.... The reasons for this remain to be explored. B3ut the
[uct that these farm houscholds have the greutest aced to enguage in
off-furm cmployment underscores the risk of lower incomes. Luch of
access to major potato markets and inefficient marketing institutions
may be contributing fuctors.

A sccond issuc deals with increased vulnerability o reduced food
avaidability firom own production. The findings indicated that indeed
greater vulacrability to lower availability of houschold-produced food
wis preseni in the foliowing cases: («) maize consumption among po-
tato and vegctable growers compared with maize farmers, and (b)
potato consumption among wheat and vegetabic growers compirced
with potuto farmers. Diversificd {armers may have had more types
of own-produced foods avaitlable for consumption, leading to partial
substitution ol own-praduced foods for maize and beans. But among
these furmers their own production wits o relatively minor source of
food for houschold consumptlion, and increases in production can be
eapected to produce fess than proportional increases in houschold con-
sumption. Thus, per cupita food expenditures and marketl prices take
on added importance lor the food sccurity of market-integrated furm
houscholds. The income—load expenditure and the income—-dictiry en-
cerey intake relitionships at both houschold and individu;li levels were
generally weak in all o lmu aroups. These findings are consistent with
those reported elsewhere." Greater contiol by m.xh. l.ouschold niem-
bers over mcome peacrated through commercial crops and purchased
foad baskets that contain higher-priced Tood items at higher income
levels are among the arguments often advanced to explain these nd-
ings. Repayment of high-interest, informal foans and "u..i cash
necds associated with commercial crop production may contribi ¢ to
heeping houschold food budgets low, Thigh u)m.nuc1.1114mmn rahes of
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basic food crops may also be indicative of this problem. Access to
rural savings and credit institutions that carn farmers’ confidence may
contribute to rasing houschold food budgets and thus household food
security.

The smallest potato farmers and their houscholds appear to be
the most vulnerable to inadequate energy and protein intakes, while
houscholds of wheat farmers and vegetable growers arc generally not
better off than maize farmers’ houscholds despite substantial income
differentials. Preschool children are, relative to the houscholds they
belong ta, more vulnerable to inadequate ecnergy and protein intakes
and incrcasingly more so the more the houschold food supply is con-
strained. Significantly higher houschold food budgets are likely to re-
sult in more adequate food availability for preschool children, which
in turn argucs for sustained reductions in rural poverty.

We conclude that the previously signaled negative household ef-
feets ussociated with crop commercialization among smallholder farm-
crs scem to apply to the smallest potato farmers but not to wheat
farmers and vegetable growers or to potato farmers with larger farms.
At the same time, no significant improvements in houschold and pre-
schooler food security secem to be associated with higher incomes gen-
crated through commercial crop production by smallholder farmers.

Notes

* We were associated with the Institute of Nutrition of Central America
and Panama (INCAP) in Guatemala at the time of the study and express our
pratitude to colleagues at INCAP for their technical inputs. The Ministry of
Agriculture, Livestock and Food generously shared their data. The U.S.
Agency for International Development provided financial support for the
ficldwork. The farmers and their families willingly participated in one more
study that will probably bring them fcw direct benefits. We are grateful to an
anonymous reviewer for comments made on carlier versions of this article.
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