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Abstract

An andyss of the household economy of a sweetpotato-producing county in Sichuan Province of
China shows tha sweetpotato is currently under-utilized in an inefficient sweetpotato-pig feed
system. Meanwhile, poverty drives many young men and women to seek employment opportunities
in magjor coadtd cities far from home. This paper reviews the contributions of sweetpotato, pig-
rasing, and migration income in the household economy in order to investigate whether sweetpotato
post- harvest activities in modified pig-raising and starch/noodle processing may lead to a substantia
increase in household income. Comparing the loca pig growth with a recently conducted pig trid in
Vietnam, the results show that the modified practice generates greater income. A cost-and-profit
analysis of starch/noodle processing, estimated from on-going processing activities in other counties
in Sichuan, shows added vaue for each ton of sweetpotato, especially for noodle processing. The
potentid income gains from combinations of modified pig-raising and starch/noodle processing
exceed the current migration income, suggesting some hope for aternatives to migration. The paper
concludes with policy recommendations to proceed with research and development endeavours for
Sweetpotato post- harvest utilizetion.



I ntroduction

Migration from rurd areasto cities has become a strategy to capitalize on a household’ s extra labour
and ensure household survival and improvement (Massey, 1990). This has become a globa
phenomenon as the gap between rurd and urban income continues to increase world-wide. Failure
to improve rurd income has resulted in the exodus of farmers seeking dternative labour
employment. This migration process is particularly intense in densdy populated rurd China where
excessve labour lacks local employment opportunities. An estimated 100 million “floating
population” in China contribute to rurd ingability as families suffer from long-term separation. As
these low-skilled or unskilled migrants put pressure on the cities, their mobility has become a
chalenge for scholars for some time (Chan 1996). Agriculturd policies focusng on rurd
development and income generation opportunities are needed to provide migration dternatives.

Rurd devdopment is frequently limited to identification of problemsneeds, and ther
resolution/satifaction. The identification and redlization of relevant opportunities is often neglected,
potentialy leading to misalocation of resources (Chambers, 1993). Rura poverty can be seen either
as a problem or as an opportunity for income generation. Small-scale enterprises that process
primary agricultura products offer rura households a means of adding vaue to their crops, of
diversfying markets, and, more importantly, of raisng incomes. For example, Grabowski (1995)
argues that rura non-agriculturd activities lead to farmer innovation, increased agricultura
productivity, growth in the size of domestic markets, and consequently to economic development in
Europe, Japan, Taiwan, and Korea. Park and Johnston (1995) dso attribute the development
success in Tawan to higher rurd incomes which generated market demand and increased available
funds for education and hedth, and capitd for rurd enterprises, al of which contributed to the
development of the country.

Root crops offer much potentid for rurd income generation through smal-scale processing
(Whestley et d., 1996), being efficient producers of carbohydrates capable of transformation, using
low cogt technologies, into stable intermediate goods (starch and flour), and suitable for diverse
mearkets in the food and feed industries. Cassava is processed into many traditiona products on dl
continents, while more recently becoming a raw materid for the food industry in severa developing
countries (e.g., Indonesia, Brazil, and Thailand). Projects aimed a introducing cassava processing
to communities which previoudy only consumed fresh root have been successful in Latin America
(Best et d., 1991; Henry, 1992).

Sweetpotato, the second most important tropical root crop next to cassava, is aso
processed into starch, mostly a the household enterprise level (Marter and Timmins, 1992).
Accounting for eighty-five percent of sweetpotato production in the world, Chind's sweetpotato
consumption has declined over the years as living sandards have increased. For example, in an
extreme case of Shandong Province, amagjor sweetpotato producing province, forty-eight percent is
dlocated as indudrid raw materid, thirty-five percent as anima feed, ten percent for fresh
consumption, and seven percent used & seed (Wang, 1998). In Sichuan Province, smdl-scae
process innovations have aso diffused rapidly throughout sweetpotato starch processing
households, increasing both efficiency and income generation potentia (Wheetley et d., 1997). This
trend coincides with that in Indonesa where per capita fresh consumption declines as income
increases (Gunawan, 1996), and only sixteen percent of Sweetpotato is consumed by the
producers-- 73.8 percent of production is for the market (Heriyanto, 1995).



Income from sweetpotato may increase by two avenues. 1) improving the pig-feed system,
and 2) processing fresh roots into a variety of product, such as starch and subsequent products.
Improving sweetpotato post-harvest utilization, in this case, has the potentid to increase household
income, discourage out-migration, and hence contribute to rurd stability in generd.

The gods of this study were to identify further research needs and to formulate policy
recommendations for sweetpotato utilization for income-generation and poverty dleviation, usng
Yilong county as a case sudy. In addition to having implications for Chinese nationd agricultura
development policies, these results are dso relevant for other poverty-stricken sweetpotato-
producing aress in many parts of Asia and Africa. The specific objectives of the study were as
follows

1. Todescribe the anatomy of the household economy in Yilong;

2. To andyze the rdative contributions of migration income and the current sweetpotato vaue to
the generd household economy;

3. To examine the potentia income generated by sweetpotato processng and the modified
sweetpotato- pig feed system; and

4. To project the potentia impact of introduced post-harvest sweetpotato use on household
economy and migration.

Why Yilong?
Poverty and Migration

Sichuan, boasting a population of 120 million, is the most densdly populated province of China
Although an agriculture-based province, arable land is scarce for this large population, resulting in
poverty throughout the province. Long- and short-term migration for off-farm employment to
upplement the insufficient income generated by farming and livestock-raising has creasted a mass
exodus of young men and women from rurd Sichuan. The Studtion is further intendfied in Yilong,
one of the poorest counties of the province with a population of 960,000 of which 400,000 are
below the poverty level (Gao Xiangjun, director of Yilong Project Office, personal communication).

Poverty-alleviation Projects and the Project Office

Declared a poverty- stricken county by the centra government, Yilong County set up a project office
in order to raise and manage funds from the centra government, and outside sources, to dleviate
poverty. Owing to a cgpable director and with a reputation for being an excdlent fund-manager,
Yilong has been rewarded copious project funds. These projects aim to dleviate poverty through a
number of rural development activities, one of which is to improve sweetpotato post-harvest
utilization (i.e., starch and noodle processing and swestpotato fast-food production) because of the
large amount of sweetpotato production and the low fresh market prices. Furthermore, some small
loans have been granted by the United Nations Development Project (UNDP), dl of which have
incdluded pig raising activities to one degree or another.



Sweetpotato Production and Utilization in Yilong

Sweetpotato, aong with rice, wheet, and maize, is an important crop in Yilong County, producing
400,000 tons of sweetpotato a year. However, the low price of the fresh roots (0.2 yuant kg?)
makes sweetpotato unprofitable as a cash crop. Most of the sweetpotato is fed directly to pigs,
which provide food as well as a scarce source of cash income. However, this traditiond feeding
method may not be the most efficient way of utilizing sweetpotato because: 1) a preliminary study
showed dow pig-growth; 2) in other counties sweetpotato starch and noodle processing has proved
amore profitable aternative; and 3) the combined use of sweetpotato for pig feed and starch and
noodle processng may be a more economic way of utilizing these sweetpotatoes. Currently, the
Swestpotato processing technology has not yet reached Yilong, a remote county which had been
isolated from Chengdu, Sichuan’s capitd city, until road construction was completed in 1998. With
the improved road condition, the processing technology and processed products (i.e., starch and
noodles) may be distributed to other parts of the province and country.

M ethods

Household surveys in Yilong were caried out over two periods. The first wave of household
urveys, congsting of ten households, was conducted in April 1996 during a preliminary study.
Ancther eighteen households were interviewed during five weeks in October and November 1996
while | resded with afarming household. The survey data were complimented by numerous informal
interviews and extensve observation during these five weeks.

Farming System and Household Economy

Examining the household economy is important because households provide a link between
individua migration and macro socid structure (Massey, 1990). The household economy in Yilong
condgs of faming and nonfaming incomes. Due to diminishing land-holdings, as a result of
increased populdion, farming activities generdly do not absorb al household labour. Therefore,
loca nonfarm activities and out-migration incomes are sought to fully utilize the excess Iabour.

Farming Activitiesand Incomes

The farmers identified crop cultivation on rainfed and irrigated fields, pig raising, and sericulture as
the mogt important on-farm activities, even though these may no longer be the primary sources of
income. These activities are important because they are traditional and tied to the land, and they
provide food security and dependable, though minima, income. Other secondary activities, such as
fish farming and poultry (chickens and ducks) raigng, dso play a minor role in the household

economy.



Crop Cultivation

The land alocated to each household varies with the amount of the land each community unit (she
owns, the number of people in each she and the quality of the land. Farmland is divided into three
grades--high, medium, and low qudlity--categorized according to soil fertility. Less acreage is
dlocated with high quality land and vice versa.  Land appropriation is re-adjusted every three years,
during which time the she reclams land from those who have died and from the women who have
married out of the village snce the last adjustment and gives it to those who were born in and
married into the village since the last adjustiment.

Each person who is entitled to land is dlocated, on average, .021 hectare of rainfed fields.
The fidds are intensdly cultivated under a rday cropping system (Figure 1). Whest is planted in
October with intermittent rows s&t asde for vegetables, which are subsequently planted in mid-
November. From mid-November to April, the fields are inter-cropped with wheat and vegetables.
Vegetables are harvested in April and the rows are then planted with maize immediately after land
preparation and fertilization. Wheat and maize are inter-cropped in the fields between April and
May, after which the whest is harvested. The harvested rows are immediately prepared and planted
with sweetpotato, so that sweetpotato and maize are inter-cropped between May and July, a which
time the maize is harvested. Once maize is harvested, sweetpotato vines overtake and occupy the
whole field until the roots are harvested in October, making way once again for wheat cultivation.

Growing cotton is an obligation and aform of tax paid to the government, and certain quotas
must be sold to the government, at alower price than that of the market. Cotton is grown on asmal
area of rainfed fidd, relay-cropped with wheet (Figure 2). Like the rest of the rainfed field, wheet is
planted in October in rows, with falow rows in between reserved for cotton, which is planted in
April. Between April and May, wheat and cotton co-exist in the field for about 40 days before the
wheet is harvested. Cotton remains in the fidd done until September or October when it is
harvested, making way again for whest.

The economics of the rainfed fields of the twenty-eight households was estimated from the
values of each crop?, minus the cost of seeds, fertilizers, pesticides, plastic covers, and hired labour
for each crop (Table 1). On average, a household generates a gross value of Y'1,738 (tota cogts =
Y596), or Y 10,423 of net value per hectare per year from the rainfed fields. The digtribution of this
gross vaue ranges from Y781 to Y 3,840.

Cotton requires heavy investments (mainly in fertilizer) and the codts per hectare average
Y 3,354, which are consderably higher than for most other crops, except wheat which costs Y 3,397
per hectare. Even though whest is heavily invested, maize yidds the highest vaue of Y 3,580 of net
profit per hectare, followed by vegetables (Y 3,315). This, however, reflects the market value, and it
must be pointed out that market vaue was used in an atempt to quantify the vaue of these crops.
In redity, these crops are mostly consumed on farm: rice and wheat are prepared as staple foods for
humans while sweetpotato, maize and vegetables are fed to pigs, which in turn generate scarce cash
income. Each crop ®rves an important function in the farming systlem and their relative economic
importance cannot, and need not, be established.

On average, each person is dlocated .023 hectare of irrigated fields. These fidds are
cultivated under one of the following two patterns:

Two-season cropping: Irrigated rice is planted in April and harvested by August, followed by
land preparation for rape seed and/or whest, which are planted in late September, with a small

4



areareserve for storing water. Rape seed and/or whedt is harvested in April when it comestime
to plant rice again (Figure 3).

One-season cropping: Riceis planted in April/May and harvested by August with no follow-
up second crop and the fields are converted into reservoirs for storing drinking and irrigation
water, and serving as fish and duck ponds, or rice nurseries (Figure 4). Households with no
access to water during the dry season are limited to this option in thelr irrigated fields.

The average household generates Y 1,657 of gross value, or Y 10,641 of net vaue per hectare
from the irrigated fields (Table 2). Rice is a high vaue crop (Y 10,417 of net profit per hectare)
mainly due to the staggering yields of nine tons per hectare on average, ranging from five to thirteen
tons per hectare. According to locd officids, the high yidd is attributed to the improved hybrid
variety that is centraly controlled and didributed by the government. Rice is mainly usad for
subsistence consumption and the extra grain is stored to ensure food security. Approximatey sixty-
one percent of al surveyed households have stored grain for sx months up to two and a hdf years,
averaging one ton per household. Part of the excess grain is the result of out-migration: fewer
people consuming the grain produced from the fields alocated to dl the household members.
Materid inputs such as fertilizers and pesticides account for much of the high grain production in
generd from the limited land base. However, the head of Zhanggong Township, Yilong County,
revealed that “each year we must increase fertilization rates five to ten percent to maintain the same
productivity.” (Mr. Li, persond communication). In addition to incressing the cost of crop
production, “increased use of agricultural chemicas has caused serious environmenta problemsin
China’ (Wen et d., 1992:56).

Pig Raising

Even with low profits, the farmers regard pig-raising with greet significance because it serves three
important functions. 1) the sdes of the pigs generate one of the few sources of cash income, 2) it
provides manure for maintaining soil fertility, and 3) pigs convert the undesirable and low-vaued
sweetpotato, vegetables, and grass into highly desired food and highly marketable commodities. On
average, each household generates Y2,600 of total income, or Y731 per pig, from pig-rasng.
However, the value of manure cannot be ignored and it is estimated that each household, on
average, gathers an equivdent of Y323 worth of manure from the pigs per household (i.e, the
amount of cash inputs that would be required in the abosence of the manure.)

Two systems of pig feeding were observed among the twenty-eight households. The most
common is the traditiona-feeding system (T) which uses no commercid feed, additives, or protein
supplements. The feed sources in this system are sweetpotato, maize, rice and wheat bran, and light
feed (vegetables, greens, and grass) dl of which are mixed and cooked before feeding to pigs. The
second type is the mixed-feeding system (M) which combines some commercid protein supplement
for piglets with other on-farm available feed sources (Table 3). This system is not as commonly
observed as it requires cash inputs.

Both systems are inefficient as T takes twelve months to raise pigs to approximately ninety-
five kg, while it takes 10.6 months for M to raise pigsto eighty-eight kg (Table 3). M appearsto be
oriented more to commercia production because: 1) average household pig-holding Sze of M is4.8
heads vs. 3.1 heads among T households, 2) eighty percent of M housetolds spent Y 12 on shots
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and medication per pig to protect the pigs while only forty-seven percent of T households spent only
Y5 on medicd protection, 3) every M household sdlls pigs in the market, with total sdes vaue of
Y 2,040 while they consume only Y716 worth of pork at home, whereas T households consume
much more (Y 1,661) than they sl (Y 847).

When the value of the pigs is standardized to the market pork price (Y5.5 kg?), the tota
vaue and net vaue decrease for both types of households. The important result is that the M
households then show higher net value per pig (M = Y125, T = Y60), but comparable profit ratio
(M =33, T =.32 (Table 4). The net vaue and profit ratio of pig raising decrease with a market
orientation because live pigs sall for Y5.5 kg while pork price in the market reaches Y10 kg?. The
commercia orientation, therefore, contributes to lower red vaue (Y208 vs. Y369). However, since
M households raise more pigs than T households, there are invarigbly more pigs for sde, even after
reserving one or two for home consumption, thus the total income from pigs is higher than that of the
T households (Y2508 vs. Y2,756). This characterizes the difference between larger-scae
production oriented towards market sdes and smaller-scale production oriented towards home
consumption: as the scae increases, the household can no longer absorb the entire production,
therefore the product must be sold in the market below the retail price. In this case, the per unit
profit decreases, but tota profit is compensated by increased volume.

Sericulture

Sericulture isacommon farm activity among sampled househol ds (eighty- five percent) even though it
has become a low-profit production due to the decrease in sdles prices. The farmers grow mulberry
trees, often on the borders of the crops, and feed the leaves to silkworms, the “eggs’ of which are
purchased from the government on sheets. Smdll investments are alocated for bamboo trays and
nets on which the silkworms can grow. Few households specificaly build a room for sericulture,
even though this practice is believed to increase the surviva of the worms and silk production due to
better air circulation®. Once the worms reach the pupal stage, the cocoons are sold to government-
owned dlk factories. Even though the cash investment is not high, the labour input is sgnificant.
Thus, the total income from sericulture only averages Y309 per household, yielding Y123 of net
income. The low profitability is partly attributed to the low collection prices in recent years (» Y10
kg™h), asignificant decrease fromY 15 kg in the past.

Some households grow improved mulberry trees, which require pruning and grafting and
higher materid and labour inputs in order to supposedly produce a greater quantity of leaves which
support more silkworms. For these improved trees, branches need to be pruned, and fertilizers and
pesticides need to be gpplied four times a year. However, the high cash input requirements impede
most households from investing in improved trees and most content themsalves with low inputs and
low return.



Fish Farming and Poultry Raising

Only asmall percentage of households (eighteen percent) , located on the bottom land where water
is avalable, are able to practice fish farming. These households derive low net annua incomes from
fish farming, ranging from Y16 to Y153, and an average of only Y14 among these twenty- eight
households.  Chickens are more common than ducks but command lower prices. On average,
chickens produce Y 66 while ducks produce Y 85 of net income for each household.

Non-Farming Activitiesand Income

Non-farming activities include both local activities and off-farm migrant work, generdly in the rgpidly
developing cities on the east coast of China.

L ocal Non-farm Income

In addition to farming, farmers generate income with the following resources and activities: teaching,
carpentry, roof tile manufacturing, brick manufacturing, driving, car & motorcycle mechanics, small
busnesses, sarving as county-, village, and bigade-levd officids, painting, varnishing, basket
weaving, tofu processng, stranv-mat weaving, various forms of loca employment, and receiving
government pensions. This is an important component of the total household economy and only 18
percent of households generate no income from locd nonfarming activities. These incomes range
from as low as Y260 (basket weaving) to a high of Y23,000 (driving and car maintenance) per
household. The average household income from these activities is quite significant (Y 2,579)
compared to income from farming activities.

Migrant Labour Income

Approximatdly hdf of the households (fifty-four percent) have one to four members out on
migraion. By far the most common destination is Guangzhou, where most of the femae migrants
work in factories while the men work on building congtruction. Migration incomes vary greetly
depending on the experience of each migrant. Similarly, some households received up to Y 7,000
from the migrants in 1996, others received nothing. Since only about haf of the households (fifty-
four percent) engaged in out-migration, the income from migration averages only Y 1,305 per
household.

Total Household Economy

In the anatomy of household economy, loca non-farming activities generate the most income, while
migration accounts for the second highest income for the households (Table 5). The incomes from
the mgor farming activities—crop cultivation and pig-rasng—are comparable. Even though crops
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and pigs serve different functions--the former fulfils subsstence needs while the latter produces
scarce cash income--they both contribute to food security and survival.

When total incomes are organized by the level of loca non-farming income, the households
which earn more than Y 1,000 through these activities have the highest totad income (Y 11,318),
sgnificantly higher than that of the households with less than Y1,000 in nortfarming income
(Y4,240), or the households with no such income (Y 2,346) (Table 6). These households not only
have the highest total income; in fact, their income from each farming activity and migration work
exceeds those of the other households.

This digtinction is not near as clear when the comparison is based on the various leves of
migration income. There is no discernible pattern in this case, as households which received no
migration income earned the highest tota income (Y9,475), which was not sgnificantly different
from that of the households with >Y 1,000 of migration income (Y 8,270) (Table 7). This suggests
that the households, which concentrate on building a life locdly, fare better on al aspects of their
household economy, and that migration does not necessarily lead to the highest economic return. An
dternative hypothes's derived from these data is that those with migration income may be benefiting
the migrants, but not the family members back home.

The Role of Sweetpotato for Poverty Alleviation

Current Role of Sweetpotato

On average, each of the twenty-eight sampled households in Yilong produces 1.5 tons of
Sveetpotato a year. For sweetpotato production, most households use organic fertilizer to
supplement chemica fertilizer. Organic fertilizer is less commonly used among farmers that are
located on the hills because it is difficult to gpply the liquid organic fertilizer on the hills. On average,
an estimated fifty- three percent of al gpplied fertilizer is organic.

In genera, sweetpotato is harvested during October/November and stored until April/May,
with only five percent of edimated loss. Locd farmers and extensionists attributed this storage
success to the use of sweetpotato protector, an herba storage preserver, by dl households while
the sweetpotato is stored underground.  With these protectors, the farmers clam to store
sweetpotato for eight to ten months with only one percent of loss with no harmful sde effects to
ether humans or animals.

Six varieties of sweetpotato were observed in Yilong. Shou Di Shao is the most commonly
planted variety because it is high-yieding and appropriate for pig feed. Cultivation for human
consumption has declined to make way for pig feed. Only eighteen percent of dl locdly - produced
sweetpotatoes are consumed by humans while seventy-five percent are fed to pigs, leaving seven
percent for seed. Other than pig feed, sweetpotato has no other local use and the fresh market is
limited, even though there is a commonly recognized price (Y.2 kg?). Only two households were
observed processing smal amounts of sweetpotato starch, mainly used to cook with pork a home.

Eighty-three percent of the sweetpotato vines are fed to pigs, with smal amounts of old
vines fed to cattle and some dried stems used as fud. Mogt of the vines are chopped and dried,
then stored for those days when farmers are too busy to prepare fresh vegetables and grass for pigs,
sgnce dried vines do not require further preparation. Silage is not common and only a few



households engage in such a practice. On the whole, there is insufficient vine production, yielding
only gpproximately 4.5 months of pig feed on average.

Sweetpotato-Pig Systems

The current sweetpotato-pig sysemsin Yilong may be modified to improve their efficiency
and potentiad income. The avenues for improvements include 1) improving pig growth by
augmenting current diet with protein supplement, 2) improving sweetpotato utilization methods, and
3) supporting more pigs on the limited available feed. All three avenues could potentidly increase
the efficiency of this sysem and generate greater household income. For example, Thorn (1993)
found that the addition of smal amounts of protein supplement greetly improved the efficiency and
profitability of the smalholder pig production system in the Solomon Idands. Previous research on
the effects of sweetpotato as pig feed has down that dried sweetpotato chips, combined with
soybean med as a protein supplement, proved to be more efficient feed (i.e., lower cost and higher
daily weight gain) than fresh roots (Koh et d., 1976). An on-farm pig trid conducted in Vietnam
showed that smply baancing the diet improves pig growth while reducing sweetpotato ration and
feed cost (Peters, 1998).

Not al methods are appropriate or can be adapted locdly. Sweetpotato chips, as
promising as they may be, are not an option in Yilong where sweetpotato is harvested during the
cold rainy season. However, various localy manufactured protein supplements are widdly available.
Farmers hesitate to use them because their previous experiences with these supplements have failed
to improve pig growth. It is possible that the failure may be due to unbaanced application.

The pig trid in Vietnam (Peters, 1998) achieved higher prdfit ratio than those of the pig-
rasing methodsin Yilong (Table 8). This feeding method, however, may not lead to similar resultsin
Yilong because: 1) Yilong has a longer and more severe winter, during which pig growth dows
down, 2) there are two different races of pigs in the two countries, 3) sweetpotato chips cannot be
eedly processed in Yilong, and 4) the Vietnam trid raised pigs from about ten kg to sixty-five kg,
and it is recognized that pig growth is dower when smdler. However, this sill suggests thet
balancing the diet with small amounts of added protein may greetly improve pig growth in Yilong.

Ancther potential system is recommended by the Yilong County Livestock Station which
produces and sdlls balanced feed. The recommended feeding period is 173 days on average, and
the estimated cogt is Y273.8, while producing a total vaue of Y541, yidding a 1.5 profit raio
(Table 9). This option, however, needs to be verified in a trid since such a practice was not
observed and al numbers are based on projections.

Sweetpotato Starch and Noodles

During the 1980’ s and 1990’ s sweetpotato starch processing developed on agmdl-scdein Schuan
Province, with most starch processed into noodles (Tang et d., 1990). It is estimated thet, in
Sichuan only, five percent of al harvested sweetpotato was processed in the 70s, ten percent in the
80s, increasing to twenty percent in the 90s. However, an edtimated forty-five percent of dl
sweetpotato in China has been processed in the 90s (Li et d., 1992). Small-scae sweetpotato
gtarch and noodle processing has been flourishing in many townships in Nejiang County, Sichuan.
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Whestley (1997) reported increased noodle production in Anyue, a township in Nejiang, from
3,000 tons in 1990 to 25,000 tons in 1996, indicating arapidly growing market demand. Over sixty
percent of al sweetpotato starch and noodle processing is small-scale, representing opportunities for
rurd income generation through on farm agro-processing enterprises (Whestley et d., 1997). This
trend has spread throughout many counties in Sichuan, but Yilong has yet to develop the awvareness
and technology of sweetpotato starch and noodle processing.

Establishing sweetpotato noodle processing, in fact, has been contemplated by Mr. Mo, the
most senior sweetpotato noodle wholesaler in the county. He believes that sweetpotato noodles
processed in Yilong could be distributed to other nearby counties. However, he has not acted on
this idea for three reasons: 1) credit is expensive both from private lenders (three percent a month)
and from the bank (1.8% a month); 2) there is insufficient water and high eectricity prices (Y1 per
Kwatt); and 3) poor road condition may result in costly transportation (this problem has been
resolved since the road has been repaired).

According to five sweetpotato noodle wholesalers interviewed, sweetpotato noodle saes
vary greaily with seeson, but the tota sales of sweetpotato noodles in Yilong was estimated to be
150 - 200 tons per year. Over the years, the price of sweetpotato noodles has not fluctuated
greatly. Instead, the price fluctuates with the season-up to 5 Y/kg in the winter and down to 2.9
Y/kg during the summer. Currently, al sweetpotato noodles come from Nejiang County, a
digtribution centre of Sichuan’s sweetpotato starch and noodles, and they sl for 4 Y /kg, while pea
noodles are 7 Y/kg and rice noodles are 3.2 Y/kg. |f sweetpotato noodles were produced locally,
the price would be even more competitive and stimulate grester demand. However, the director of
the Project Office of Yilong has set her long-term goal on producing great quantities of sweetpotato
gtarch and noodles to be distributed in the Chengdu or Nejiang markets, not limited to the locd
market.

The processing profitability of sweetpotato starch/noodlesin Yilong is estimated in Table 10,
based on processing data from Santai County, another one of the three mgor noodle producing
counties of Sichuan, but using the prices of fresh roots, dectricity, labour costs and starch and
noodles in Yilong. The projection examines the cogts (variable costs plus fixed cogt), tota saes
(noodle and wet resdue), and net profit of a smal-scae processng enterprise (mostly manua
processing with high labour input and low equipment demand, and low daily output) which yielded
10% root:starch conversion rate and a medium-size processing enterprise (machine processing with
low labour input but high equipment demand, and higher daly output) which yidded 13.1%
converson rae. The raw materid (fresh roots) accounted for 71-77 percent of variable costs.
Labour accounted for the second highest cost (twenty-one percent of total variable cost) for the
andl-scae enterprise, while eectricity accounted for a high cost for the medium-size enterprise due
to the quantity and high per-unit price of dectricity in Yilong. Even a such high per unit cod,
electricity accounted for avery low percentage of the total costs. .02% for the small enterprise and
4.5% for the medium enterprise. The determining factors of profitability were prices of starch and
freshroots.

The net profit from processing one ton of fresh roots into starch for the small enterprise was
considerably lower (Y 39.8) than that for the medium enterprise (Y 155.5) due to alower conversion
rate and higher labour cost. Instead of sdlling the starch, a processor may continue to process the
dtarch into noodles. Or a specialized noodle processor may purchase dtarch to process into
noodles. Estimates of costs and sales profits from noodles, dso based on the study in Santai
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County, showed that noodle processing was far more profitable than starch processing, regardiess
of the size of production (Table 11).

Sweetpotato starch processing aso promotes an integrated system in which the processing
resdue is used as pig-feed. The Centre for Integrated Agricultura Development (1995) reported
that it takes three tons of residie to raise a pig, yidding a net profit of Y262. Thus the net profit
from processing one ton of sweetpotato totals Y 106.8 for small-scale processing and Y 210.1 for
medium-scale processing (Table 12). A summary of the relative vaues of one ton of sweetpotato,
according to its utilization, shows that modified pig raising, sarch and noodle processing are likely to
increase incomes (Table 12).

The reative vadue (net profit from processing plus the labour income) of a household's
sweetpotato roots according to ther utilization is shown in Figure 5. A household which engagesin
medium-scale noodle producing would generate Y1139 of net profit from the 1.5 tons of
sweetpotato the household produces, plus Y205.83 of labour income. Accordingly, if the
household engages in smdl-scae starch processing, the 1.5 tons of roots would generate Y 160 of
net profit, plus Y61.56 of labour income. For pig-raisng, however, labour is not paid and is not
congdered an income. Its vaue appears within the household pig enterprise profit, atotal of Y611.9
for the 1.5 tons of sweetpotato. In this case, the dternative use of sweetpotato would increase
household income by Y 30 to Y 1,153, depending on the utilization of these roots (Table 13).

The vaue of 400,000 tons of sweetpotato produced in Yilong could increase subgtantialy
current value, if sweetpotatoes are utilized in a combination of modified pig feeding, and smdl- or
medium-scale starch and noodle processing (Figure 6). Modified pig-raisng methods would reduce
swesetpotato consumption by pigs by haf and re alocate these roots for processing. Combination 5
(forty percent for pig raising, ten percent for market or consumption, thirty percent for small noodle
processing, and thirty percent for medium noodle processing) could potentialy generate an extra
292 million yuan, if the current labour inputs of pig-raising are considered cogts, or 100 million, if
[abour inputs are not considered codts.

Migration
Migration Income

Migration income is important and Zhanggong Township® received 7 million yuan from its migrantsin
1996 (Jang, Agriculturd extenson specidist of Zhanggong Township, Pers. Comm.). Divided by
the 4,700 households in Zhanggong, this figure means Y 1,489 per household of migration income,
which accounts for nineteen percent of the totd household income. This edtimate is comparable to
the household interview data in which migration income accounted for seventeen percent of the total
household income (Table 5). If the households are categorized ty their migration income leve, it
shows that migration accounts for forty-five percent of the household income for those who receive
> Y 1,000 of migration income; however, migration accounts for only twenty-eight percent of the
household income for those who receive O - Y1,000 of migration income. The dternative uses of
sweetpotato, on the other hand, could potentialy contribute to an additiond income increase of .3%
to fifty-seven percent (Table 14). This indicates that, for households with moderate migration
income, modified pig-raising, and noodle processing could provide additiona income comparable to
that from migration.
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Nevertheless, economics aone does not determine the migration trend, for it only accounts
for the “pushing” factor of rurd out-migration. The “pulling” factors of urban in-migration aso need
to be considered to understand what draws people, mostly youth, away from the rura area. Both
the push and pull factors must be understood to determine whether dternative sweetpotato utilizetion
could impact migration from this area.

Lifeof aMigrant Worker

Money and city life conditute atractive pulling effects, but many aspects of a city life can
aso wear a person down, especialy a youth from the rural area with little education, skill, or
experience. The migrants experiences vary across time and space and their stories reved what
pushes and pulls them to come and go. Mr. Lin worked in congtruction in Ddian building hotels and
fancy apartments when he firg arived. Since then, he has become a smdl contractor, not only
providing higher income but dso providing opportunities for learning about congruction. While
back at home collecting his sons to go to Ddian to work with him, he conveyed a business idea for
the future, when he would return here to home. His experience taught him that the localy abundant
bamboo can be processed into qudity congtruction materid, and the income from Ddian would fund
the start-up of this business. Needless to say, he considers working in big cities a great opportunity.

This success was in direct contrast with other congruction workers.  Mr. Deng, for
example, did not find condruction lifein the city very satisfactory.

| worked in Guangzhou and Hainan for a few years and life was \ery
difficult. We did hard labour for at least 8 hours a day. If there is no
production, there is no pay. We lived in makeshift shacks at the
construction site and there were only temporary toilets. We moved from one
construction site to another.

Mr. Tang's son's experience was Smilar to Mr. Deng’s. Mr. Tang said that his son had often been
cheated and not paid for his work, and consequently, he had not sent home any money. In these
cases, not only the migrants do not bring home money, they lose the money invested in
trangportation and room and board in the city.

Despite the individua experiences, the job market seemsto betighter. Mr. Liu said:
More and more people leave the country to look for work in the cities and
work is getting difficult to find. | have four children and a daughter -inHaw
working all over the country. In the past, | received Y5,000 a year, but this
year | received nothing.

This coincides with Ms. Ba’s satement;

| came home to assist my mother-in-law on the farm because she is often sick
and to look after my child who is four. It was also difficult to find money or
work in Hainan this year. It was much easier in the past when my husband
and | could make Y4-5,000 a year. But we only made Y2,000 since last
year.
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Leaving her three children at the farm, Ms. He went to work in a shoe factory in Guangzhou
afew years ago and had recently returned to the farm. She was able to make some money at the
factory, but the conditions were rather strenuous.

| worked in Guangzhou in a shoe factory because my husband’s three
brothers all worked there. It is better to be home taking care of the
children. We lived in the factory dorm and paid Y30 a month for rent and
utilities. Each room had fifty to sixty people in it and each got a bed. Food
was served for Y3 a day. After the rent and food, we made Y200 a month.
We worked 12 hours a day, seven days a week. We did get two or three
days off a year for national holidays. For twelve hours we sat there and
sewed shoes. | got along fine there because most of the workers and my
dormmates were from Sichuan. | enjoyed it when | was there, but now that
| am back, | don't likeit at all anymore. | don’t want to go back anymore.

Whether money is made or nat, the living conditions can be tough. Ms. Bal who worked as
ahospitd janitor in Hainan, was crammed into extremely crowded quarters:

Our room in the hospital was next to the trash pile, and six and seven
people lived in it. The room was just big enough for three hospital’s single
beds and each slept two .

Sometimes getting there and going home can be a painful experience, as Mr. Liu told of his
experience of taking a hard seat on a chartered bus to Beijing for three days and three nights. Ms.
Huang, with a worse experience on the 10ad, was robbed when the driver pulled off the road a
night to alow conspired bandits to thresten the passengers with knives. Having been warned before
the trip, she kept a smal amount of money in her pocket to hand out. She aso conveyed that
rading migrant workers dorms and robbing them on the streets on pay-days were common
OCCUrrences.

These phenomena can dso be understood from the perspective of those who are | eft behind
to tend the farm. Ms. Xu, the wife of a migrant worker, shed more light on the implications of this
rural exodus on the remaining rural population.

My husband has been working in Guangzhou for six years. He left for
Guangzhou three or four months after we got married. He comes home
once a year for the Spring Festival. Each year he brings home about
Y2,300, but says life is difficult out there. But he does not like farming
anymore either. So, he does not want to stay here. | don’t know where he
is in Guangzhou because he moves around with construction. He has no
address. He likes to be out there, but when things get tough he wants to
come back. But when he is here, he is bored with farm life. It doesn’t matter
that he is not here. We need the money and it is good that he brings home
the money.



The exodus of the young and the strong leaves the rurd area with the old tending small
children and labouring over the fam. An old lady carrying a child on her back while dragging
another two on the way home from the field is a common sight, as she is left with the respongbility of
caring for both the son’s and daughter’ s children while farming their land.

Severd informants agreed thet life back at the farm is much better with greater flexibility and
varied activities, unlike the monotonous and repetitious work in the city, hut concluded that they
would like to go back to the city for various reasons. A shortage of loca work opportunities,
farming or non-farming, is a push factor. A steedy monthly income, dbeit smal and often with socid
sacrifices, is an dtractive pull Bctor. The Stuation of migrant labour can be summed up by Ms.
Dong, who aso worked in a shoe factory in Guangzhou: “it is hard work in the factory, but the work
on the farm is just as hard, if not more physicdly demanding. At least | make more money in the
factory than staying on the farm.”

The migrants and their family’s stories reveded that lack of rura opportunity (i.e., farmland
too smdl for dl members of the household and lack of nonfarming employment) was indeed the
driving force of out-migration. Even though there are success stories, they seem to be few and far
between. The monotonous factory work, the transent lifestyle of construction work, the miserable
living conditions, the strenuous work schedule, the harsh bus and train rides, the danger of robbery,
and the uncertain employment Stuation al contribute to a sense of disliusonment. Neverthdess, the
feding of resgnation is dso strong: “we will overcome any difficult obstacle for the steedy income in
the city.”

Conclusions

The substantia sweetpotato production in Yilong County has, so far, not reached its potentia

contribution to household economy. As the rurd population of Yilong leaves their homes and
families in search of amore prosperous life, the opportunity for aternative sweetpotato utilizetion has
been ignored. With the economic boom in China, there is a growing market for pork and
sweetpotato noodles in China, and obvioudy sweetpotato must play a crucid role in fulfilling that
demand. In order to take advantage of the market, however, the current sweetpotato- pig system
must be modified and improved through onfarm pig-feeding trids, and sweetpotato starch and
noodle processing must be introduced and refined through on site research. Whether sweetpotato
post-hervest utilization can retard or even reverse the trend of migration will depend on both
aufficiently addressing the technica inputs as well as the socid aspects of technology trandfer.

The pig trid conducted in Vietnam can only be used as a reference mint for comparison
with the current practice, but it cannot be directly transferred or applied to Yilong, due to socio-
economic, agronomic, and marketing differences. On-farm trids that are appropriate for the loca
conditions are essentia in determining the most efficient method of improving the sweetpotato-pig
sysem in Yilong. The chalenge with regard to finding ways to improve pig growth does not lie in
the shortage of avalable commercid protein supplement, but rather in determining which
supplements, out of an array of commercia products, are paatable to pigs and are cost-€effective
when combined with the traditiona loca feed sources. This chalenge can only be addressed by
caefully desgned on-fam trids rooted in traditiona practices with affordable and practica
modifications. Onfarm trids dso smultaneoudy define and trandfer technology to a wide rurd
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population, especialy when followed up with extenson meetings upon completion of the trids
(Peters, 1998).

The market potentid of sweetpotato starch/noodles is growing repidly and the estimated
demand for noodles in Sichuan done is 300,000 tons (Zhang Xiaoyun, Pers. Comm.), which can
easily absorb the 20,000 tons that could be processed from fifty percent of the 400,000 tons of
fresh roots produced in Yilong. The overwhelming task is to produce an acceptable qudity of
garch and noodles and to organize the production to be marketed in Neijiang or Santai. The
immediate research need is to determine the agro- enterprises devel opment srategy within the Yilong
socio-economic context.  Concurrently, on-farm trials must be organized to work with smal- and
medium- size enterprises to find ways to improve starch and noodle quality so that they may become
competitive in the market. Market studies are aso needed to define srategies for marketing the
starch and noodles both locally and outside the county.

As has been demondgtrated earlier, modified sweetpotato-pig systems and starch/noodle
processing will yield considerably more income from the sweetpotato production in Yilong than the
current utilization. If the Yilong rurd resdents fully utilize the fresh roots for these activities, the
potentia income generated may be comparable to the current income generated from migrant
labour. Congdering the increasing competition for employment, reduced income opportunities, and
the genera harsh qudity of life of migrants in cities, Sweetpotato processng may provide an
atrective dternative. The implementation of such an ambitious program, however, would require
integrated socio-economic and technical research, as well as integrated research, extension, and
development activities.
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*Exchangerate: 8.2 yuan (y) = US$ 1.00.

2These values are based on the market prices during the harvest season, even though some of the crops were
not sold but kept at home for consumption or pig feed.

®Thereisgenerally little air circulation in these houses: there is no windows in the living room while windowsin
the rest of the rooms are small enough to prevent the smallest thief from entering through the window.

40Only seven percent of the households store sweetpotato in a hillside cave instead of underground.

®The profit reported by CIAD was Y 314, not including labour as a cost. The net profit decreasesto Y 262 when
labour isincluded.

6 Zhaonggong Township was where much of theinterview data were obtained.



