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Fertilizer's Greener Pastures
 
Chemicalfertilizers are more plentiful, but obstacles still star" between
 

s ince the 1950s, when it al-
t,,st exclusively used natural 

fertilizers, C'hina has in-
creased sulpplies of iaufac-

tured ferlilizer faster thall almost any 
other country in tie world, by 
expanding both iports i1id prodiuc-
tion capacity. Now the world's largest 
user of mantfactured fertilizers, 
CUina is again plating a decade of 
rapid growth. In 1987 alone, which 
saw a shift toward higher-quality 

products, China's fertilizer consuip-
tion rose 3.A percent, and produc-
tion increased 22 percent. In 1988, 
production grew I anmother 3.1 
percent 

During tle 1950s and early 1960s, 
the national and key provincial go%,-
ernitens (list ribut ed the growing 
supply of fertilizer under their coi-
trol with i a certain degree of efli-
ciency. l)itriqog this period, tile State 
liniited the number of eligible users 
and allocated the chronically scarce 
supplies of'fertilizer to farniing areas 
with high yield potential. Dzring the 
late 1960s and 1970s, siall, county-
owned plants provided tle largest 

tcreiiienits to aggregate suppllies. 
This broutght ferlilizer use to a widelr 

spect runi of localities anid fiariters, 
bit growth was still coticentrated in 
tiiarket-orinlte d areas with high-yield 
potetial, liowcvcr, during tile late 
1970s avud 1980s, fertilizer tvailabil-

it' b,gan to grow so quickly that 
cotitiuted lannual allocaioti of large 

quantit ies of fertilizers (especially 
nitrogen fertilizers) to the sa tile ;atcas 
becanie problmaitic, yet Clina wits 
[lot able to direct lieC fe rtilizer to new 
areas. The resultitig natket crisis ini 
1985 Ioft Iozens of' coiuty govern-

niets with rapidly deteriorating in-
velitories of, volatile iinatninoni bi-
carbonatte (ABC) products. 

With the f'aIli goods and fertilizer 
ma'ket in lisarray, the government 

the product and the farmer 

Bruce Stone 

declared an iniport moratoriun and
scrapped plans fo~r several new pro-

duction facilities. However, central 
planners reconsidered their fertilizer 
policy when poor grain harvests 
followed this retrepichnent. This 
situation was exacerbated by a rural 
credit crisis (see The C1?, January-
February 1985, p. -'13). The Agricul-
tural Bank of China, created to 
facilitate government lurchase of' 
farni products, depends on rural 
credit cooperatives for the bulk of its 
deposits. The finaicial needs of the 
grain and cotton purchase stations-
which disproportionately rewarded 
surplus deliveries-broke the Agri-
cultural Bank after bumper harvests 
in 1983 and 1984. But with the 
Agricultural Bank closed, local credit 
cooperat ives could not extend loans 
to f'artniers for f'ertilizer purchases, 
and foriers in tiatw cases had 
trouble withdrawing their savings to 
buiy f'ertilizer. 

.]ust as sustained rapid growth in 
foodgrain and cottoli productioni 
overloaded and rendered obsolete 
Chiia's scac ity-orie nted fill-m goods 
putrclase system, a decade of very 
rapid growth ill prodtction and 

inports of fertilizer oweloaded the 
fertilizer purchase, allocation, and 
distribttioi systems. In both cases, 
admilistrative headaches caused by 
sttslaited stlccesst'ul production pre-
cipitated the sudder introduction of 

Currentv bas'd inIt'i ing, Brure Ston' 
is a researche 4ia'l, praj'rt directo; and 
(ordinator far China researchiat the, 
International ood Policy Ift'warch In-
stituft in IVa.shington, )C. t' is aulhor 
oifi nit'ma .sresearch reports anrd artices 
on technical chantge in (hin's agricul-
ture.IH' 'urrent v directs and coordi-
iatt's collaborative resarch prajiects 
throughout China with several ('iinese 
institutions. 

reformnmeasures, including contract 
systems, which replaced unlimited 

commitments by the State to pur­
chase. 

Comprehensive improvements 
Clhina's Seventh Five-Year Plan 

(FYP, 1986-90) shows a vigorous 
recommitment to rapid development 
of domestic fertilizer production 
capacity and implies continued will­
iligness to allocate large quantities of 
foreign exchange for fertilizer iun­
ports. Ambitious production targets 
also characterize plas fbr the up­
coming Eighth FYP (1991-95), al­
though financing arrangements for 
large-scale capacity expansion and 
appropriate policies to ensure ade­
quate input sutpply to the small-plant 
sector are not yet well established. 

In addition to coniiit tents aimed 
at increasing supplies of fertilizer, 
China has undertaken a series of 
initiatives to promote wider availabil­
ity and greater returns to fertilizer 
use. These iieasures include in­
creased fertilizer distribution by plan 
to tited iuimii- and low-yield areas; 
various efforts to achieve greater 
allocational efficiency through lill­

ited operation of tiiaikets; extensive 
soil testing and diversification of 
fertilizer production to cOtinter soil 
deliciencis and fu lfill crop needs f'or 
balanced nutrients in various re­
gions; new encourageient of siali­
plant )rodcttioi; anid better control 
of fertilizer quality. 

Ambitious expansion goals 
Following a ijiiirjoccollnitiileil of' 

financial resouttce, to import 13 
large synthetic a ii noninia/urea coin­
plcxes in the early 1970s (eight of' 
the l ont Atierica's M.W. Kellogg 
(:o. or its Eu.opean joint venture), 

iivest iii enut in new cillpac ity was aIf­
lowed to decline, Itading to fialla ill 
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additions to Capacity during this )etailed planis f,0r tile Eightl I:YI, each of Ile nntr. itlnitit grotips in 

decade. But the perceived berlefits of how'ever, seelI to le changing alnost tht late 1980s. In 1987, total prodic­

increased fertilizer applicatioll (fll.- mrotlily. In 1988, they included tioll surpassedI the State plan by 1.4 

ing tle 1965-8! period aid the (olljpletitol of 10 li'rge )A1) proje'ts. perceit., leahing to a sulstantial 

inability to control farmner allocatioil But fiilallcitig still poses a lir ujor\\iiwar'(revision ill tle- 1988 target. 

of stnplus grain f'or feedI ultilriately ohstacle; tie vear-2000 target would Nitrogen pwduictio0i ill 1987 totaled 

eteourraged plailiers to conmmit require all aintllal rate of' (ollsll'tl(- 13A2:3 million metric tonnes, 16 

mre restni-ces to fertilizer prduc- tio inivestient -1.5 times tlte current l.wrceit over 1981i andl II pelceilt 

tioll in the Seventh FYl (sor chart 1). level, if' achieved prittarily via lail.- higher 1tIr1 tIhe record I98.1 total. 

Expected additiois to capacity in- scale plants. Recent cuthacks ini Phosphate production %%as up 39) 

cltde II new medium- and la:rge- capital construction plans coupled percent ler 1986, to 3.259 million 

scale dianilllliln phlsplfatt (I)AP) with credit iestrictitins to aldress toires, surpassing tile 198: record 

plailts, two plants to prodlice con- inllatioi, will fit'uller ilpede doilies- by 22 percent. And pot ash produc­

pound fertilizers (NI)K), and tne ticaidl financed capacity. liltrena- tion, thlugh still ',iall relative to 
large ltassium chloride coiplex. tiotial organizations are hIelping a requirenents, grlw 6() percent, to 

Comiiplete pr(iduction lilies 1,0' per- little, atld solle fbreign governme-.nts, .l0,0()0 tolilies, surpassilg the 1984 

haps eight of tllese facilities will he in particuzlarly are peak by 29 )i'(ccnt.Japar'sa, providing 
peratimi by 1990-91. By Novenirher ss!.tanic('. Bitl despite recerr: re- According to pr'liminuar'y corlpila­
1987, a niirorlrosplat' planit anld f'inrrs, Japanieste assistailce has lypi- tions, Ilit rogel fertilizer prodtur-tirl 
three other facilities hor prdumiig ('ally I-lieorganlized arourirlt [upa- grew 1-3 per'ceit ill1988 aid pios­
1)A11 or NPK had beein adldlcl to tire WIes. i.ilustrial ability toi provile piate lv I 7-'3 perc'nt. The-in.tst' 
list of' tlpciiiiiprgljects. Ilit roigenl product iol facilities, is a wholt recovered f'ortl raw 

-
Iii 1988, at sligle suiperphlosplate whereas hiigher l)rop)orliors of, lIs Irraterial atrd cnir' sholrtages dur.irg 

plaitt with -()000 +tites plates arld potash will he requirel in the sotrinnrer to exceel 1I7(n iet per even 
year (tpy) capacity was comrpleted ill (China's future. Ininy case, coltin- productioin (bv 31-7 p-'e('t) as well as 
Garsh: largef, synthe-tticiadtxniajtrrea high levels prdluictioni irs initial ptluithcioir hut IIivi ire'l of' adl target,
comnrplexes were opened in Nirigxia evenl( al)aCitv .Xllriisiori in tre siall ha'e remrained alriost 2 percenlt 

ai Xi'jianrg: and a :300,00() tpy llailt sector are prolably intdispeiis- short of tIre amnbitioris 1988 revised 
syit hetic arrniiiinia plail was opened able if' (linia is to reach tre Veal'- target ofIf85 rnillimi standar'd toitls. 
IlShanxi. The status of tIre re.allilrlig 2(t)) Furtheriore, production pol)blemsn targets. 
ficilities for the 900,000 tf)%' illtire small nitro(geil plantl sector ill 
Ititrophlispliae plant ill Sahanxi rind ;a S r- tIre late spring of to the'assing expectations 1988 spread 
120,000 rpyj am onia phosphate With a boomi ill capacity utilizatiol small phosphate seclor by early 1989. 
plant ill Shtaixi. both scheduled ir within tire sirall-plairt sector aud a While there was some recoivery in tie 
1988 co'pletion, is uncnfiirftd. A oirtion of tIrec capacity expansion itlrogeil sector"by early spring this 

phosplite plati sclhedfuled hi0r. comri- planiriled illthe Sevenlh FYI' coti g year', conmplete resoluitioin is ii( doubt 
pletimi inAnihti list y'ear is e(xjcled orstreair. (lotrieslic' ferlilizer pl'o- beinlg delayel h lie political crisis 
tI starr up ini1989, almg with new do:tlctiol reached record levels it" fhillowilig the pri-denlocracy mnove­
allmll(lliaI ph)sl]let protductlionx ca­

)Icity in liaonirg aud Nanrjinrg. Ini 
aldiliolr, at least five inedirir-scale Average Annual Newly Installed Capacity for Producing 
plants ire beting comverted hor pro- Chemical Fertilizers, 1953-87 
(Iitvtliln of ) as it( x1,000 metric tonnestiread DAP, ,0 

ail single superphos- 120---------­smraller AB: 


phiate plants, with ;Ii dditional
a 7) 
heinig planned. lhe Qaidatrll Balsitl MOO 
facility in Qinlglrai is expctleted t 
pirulto'e I h0,0()) roires of' polltas­
siln clohhride an(f 8(0,00) iltries of' 
Imilisll illcilhwidte tilis 80
yearl. 

Willi capaity+e'xpanlsionl ipocccd-

Aing with somrre speedlailt tIeditii- - ­

aid lair'ge-scale facilities, altainilig ('Al a - a 

the jirodluction go oal oflI 100)) illion, 
toilles within ai Veill or two oil tire 
original 1990 target d(litr itf ­is riot 4of0'. 

irle ouesti oIr,particillarlv it'ildeqtat. - A 

I';i IlMitlials arid ellergy catlie 2)
 

glialtllit'e(d to Ire stiiall-plaini sCcrO'l.
 
The prloduiction goal fo 1995 was . .. ... .- ." '" , " . .
 
raised list stilrilier' f'orir 12) iillioni
 

of to 6 1it 112 813 114 ir5 it, 117staldird i()its Iiollirt 1: 11iI - 6- 71- 70- it 
nilliorn toils, wilh I 5) irillio tlls, 01iIt7* 62 1) 70 75 7( 

aipproximitely 312 miillionits oil[ Stit , r 

ilitiitils, targted forrgI' t;ir 21(1))) 
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Ileit ill Masy-Junte. 
PrelliitItaryrf)ou(lllctioIl figuresf'r 

the first six Ionlths off 198!) shlowed a 
respectalele increase (to -12.98 nuil-
lioti tinnesoir 9.05 million flnnes if 
nutrielits), ill the large gai rel iaiii-
ing to reach ite 1990 target is 
evidenice of both incmlhelte tesoltl-
ti1 oIf sntall-plailt roifbleims and 
delays in large-plaull comle'tion. 

Surge in imports 

The rleacceleraolln ill producliont ill 
ile late 1980s was loit acctmlanied 
hv a (ull batk ill inlppms (mw chart 2). 

swa\Ihe lics;Ist' duIriing inst I lifte 
1977-8-1 ptiold, fcrlilze/r imports 
grew rapidly aling wvith dimestic 
f)l'od(ltioin taji;icily. In 1987, (:lii-
lia's fertilime iplrits (10.9 tiilliin 
Iletict lolits of plodul t, or ;ioundl(l 
-1.7-4.9 tiilliotn titinns u)I'nutricnts) 
rose 18 pelcent oveu peak yeatr 198-1 
,nd I 1.1 peirtcnt (il('I Ih 1986 level, 
•which had been artilicially restrained

all t (l tat Ill'iatisitilii 
Inlii itil O w secoid haill ofl 

1985. IPrelininairv coliii)ilii of 
1.,Y8 illp its snigg'lu'd all IS pe.-
cent increase o\it (he recrdl 1987 
level il ntilriil ltrlns, bill lie fiial 
figul(s ileascd Ib ( hinji's (Olist>olls 
i1ttreall ailialh slho iw 1.1.7 million 
I(llilis of hroillhict wcighlt iiporis, 

lt i 5 pter(ll it tae . hIlesta 1(list 

figliies ilitl) inllh lrl l& ariuid G.;, 

iillion tinlies of iltli'lls aiitd I 

((1isidtlr'l;Ih( increase ill lasl-quilarit'r 

deliveries. Yet e\e.n with this 
islinieil of invenitirics, 198! iinlltrs 

nia iiat\le reaching levelsbcadequliate 
to (lifelisate t piodultiollt and 

Imports of 
Manufactured 
Fertilizer 
1967-117 
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distribution problemls, conpoulided hist decade, from 285 nmillimi tonmies 
by lilt- gtverllnienl's (list'acliotI by (1975-77) tf ait average of '400 
other issues, inclildiig ilI possiiliy million tonies (1987-88) (se chart 
of lajor policy revisions. But China's 3). 
leaildes will inevilably realize that Illcreased fertilizer applicatioln 
ilicreasitig fertilizer inpIorts to slipl- also illy) conlliensaled for the 
port good harvests will assist any negative eflect off unusually severe 
gove'llllllel i's eflorl to set't OF natuii ral disasters oil nat i(illl 
iaiitaiin legitiac. foo(Igraint outplt iie 1988. Althotgh 

dronigls ill cettral China and floods 
Promoting grain gains througliout tlie northeast kept 

Ilncreased aIpplicatliolls of 'ertilizer foidgrail proditiln fironl reaching 

in lit- lte 1!80s restorel halrvests I98.I's record of1 07 million toinnes, 
that had sutiflered from lit- 1985-86 t inlely and plentiful fertilizer sup­
imlloirt lestrailis ailld froiiltolliftision plies provided I)tllper harvests else­
in file i goiids, fcttiliier, and whle, allowinig tile natioial graii 
redit inirkets. I:lluwing ,I 1986 harvest to reach 393.79 milliin 

iicreasc ill I'erliliet sutpplies, Ititles ill 1988, sur-passing the target 
loodgia:in prodhictioi in 1987 rocf'- if 391 million tonies. At the satie 
etel 3.A ICtent to -1(1.73 inillioi lilt, growth iti fertilizer use has 
bll's, wiliii 0.161 per(elit ofreucod heell ilistrulietal ill gelleratilig 

v't I' 198-1, despiitc elecrease in r;l aidialc(ilniliutmius growth ili crop 
lhodgraii so.ii, area of 1.13 prccnt. value Foir Ion-grains (flring the last 
Pa(ldv pruu'l lio re(co((veeld to dlecadte. 
within 2.2 perct iiiof peak yea, 1984, Conversely, intiequate produc­
whte ias 3.1 pelcenl iiln if- fililizers by the sinall-Ilant 
greater. (]illd soeilli prluc- setor, in.u iit-ieiv o 1selIyhl­

tion rteace(l new oitlliit tecord.s, riIS, citllld, if left ilicoi'rected, 

ainl sweet and white poialo otillllt iegin o have noticeableliggregale 

grew 1IIA irt ll o oh I Utphtl heginnilig with tileover I 98i, relectl- illcillt 

ing a iovtilelnit of botlh land atd 1989-910 over-wiitering crop.
 
Feiilizer rtsollles ltoward ltw COuli
 
Iv's iost lail-'ljititnt ntiajor fcfcd Redirectingsupplies
 

anti intustriil (rifpS. (:uiiiplemlitting l)iriig the eiarly decades of' severe 
slstalililal dcveloiliitls ill waler fttilize'r sufpply shorttage, tltligh­

clltro :>litd t('lnde(d lis' of high- Illt t'vetll lighli-pot- 1ti.l f.rinitg a­

vitl(litig crop varielies Froti 1950-80, cls, ((illitrv aitl( provintcial goverll­

iireIastd it'riili/cr supplies-ill iIIciitS testrictled access to high­

pricen- h tullily fertilizers Io l'arllis who soldprices, incentives, or ftin espilonsibil-
ity sysltii---wei p)rilmarily iesfl lnsi- Iage qUlailities of agritltural goods 
ble fOr ieinreiarkailel' lfiliihn to the State. Chilla's sVstetn of 
iii fOodgiaini pruhtlitlii dutring It (listril)utilii tnsired that dylnallic 

lirmliig ilreas would receive ilticreas­

ing sulpllies of feltilizer toi citiiute 
growll oIf fari yields, securedl high 

1 1I7 ave rlaget reltirlls ho fertilize r app lici­
1it4 (4085.1135) ti,,n, ald gutaranteed lhe State's 
('316;4.1102) al.ility toi lirchasc large shares of the 

911Il5 ilcreelleits to b'<od lproiduction frotn 
' 1272.304,growing feitili.,er +se.19113 
(3190.404 	 With rafiiidly inicreasing fertilizer

/ 	 /Slip]plics, however, Ihle advinltageolus 

982 systemi of coilicelitlratilig iticcieittal 
2., 22), suipplies of'r frtilizer iti tle sane 

71954...-)lialket-(rieied( aails becatie a Ii­
.. ..- .. . - _........ ability, 	;it 
 lisior' auld liilre fertilizer 

was lirle(ted to lhcalities with fill'ln... ...... . ..... ... 
1 ( 1 , . .. i 	 y ie ld s llre a dy a ) )roiac h iii g t l rlpo­.. ... .. .... ".-

- " letllial f il least exfcrietlicilig rap­
idly declining itargilial rellris tI 

litIlge'l litse. l.ower-yield areas, otil 

the other hatid, thllt tii;ghtl have 

-ei , , 	 h esi t s bstnlialv f'(lit ltore 
iitr(igei fertilizer, were ilnable tlo
(>obtatin stlipplit's. Skewed (listrHimuti on 
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of specific fertilizers has also exacer­
bated soil nutrient imbalances. Application of Manufactured Fertilizer
 

China is now working to correct and Value of Crop Output
 
these imbalances by making more x million tonnes
 

-ertilizers-esl)ecially nitrogen- 21 
availablc t( ho%,- and mediui-yield 19 _ • / 
areas and providing mn(ore phos­
phates, potash, and inicronutrient 17 
fertilizers to area,: alread\ receiving -' 

plentiful supplies of nitrogen prod- 15 ._ _ 
ticts. Bot h efforts are essential.
 

13 ------ _
 

Balancing nutrients ,1 , __ . ,A . 

Soil notrieul deficiencies, which.' I -
' 

have held back vields in many farm- Z 9 -­

ing regions, are only partly due to I 
___0 ______ 3 84 8 8 87
 

uneven (list
rilut ion of fertilizer. The 08
 
application of ferti!izer overall has tI Source: Bruce Stone
 
not been hatifleint to prevent nutri- '
 
eii (lel)letion, and cal)acity invest­

ment amd import policies have his­
torically stressed nitrogen fertilizers, local planners and, increasingly, to more than 8.2 million tonnes of 
neglecting plhospl hates and especially farmers. China has also begun to nutrients. 
potash (see chart 4). As a result, shift emphasis toward phosphate and Pressure fron local governments
growing deficiencies threaten to hin- potash fertilizers. By preliminary and recognition that a healthy small­
(lei future harvests and are already estimates potash imports rose by two- plant sector would inevitably con­
raising the per-unit costs of' contin- thirds in 1988 to a new record of tinoe to be key to achieving agricul­
lied yielcl growth in high-;'pplication 1.35 million tonnes, some 25 percent tural targets finally resulted in a 
areas, greater than the 1981 record. About change in both strategy and tactics 

According to national tests clone in 200,000 tpy of donestic potash toward small plants. China notnow 
1981-83, almost all Chinese soils are production capacity should be coin- only permits the sector's develop­
deficient in nitrogen, and soils pleted by1 990. Both mining and i ment but also provides a portion of 
throughout 73.At percent of the production capacity for phosphates the investment and technical assis­
country's cultivated farmlands lack is undergoing rapid, though un- tance necessary for a number of 
phosphate, including 54.2 percent steady, development (see box). facilities that currently produce vola­
with serious deficiencies. Potash deli- tile, low-quality ABC to convert to 
ciencies are found oil 23-47 percent Encouraging small plants DAP,MAP, or urea production. The 
of the farmlands, depending on how China's recent decision to resume Seventh FYP provided VI billion to 
the deficiency is defined. According limited encouragement of small-scale local plants to partially support 
to a Study by the Soil aid Fertilizer fertilizer producers partially reverses andcapacity expansion conversion 
Institute in Beijing, fertilizer applica- a decade-long campaign aimed at from ABC to urea, despite efficiency
tion targets for the year 2000, even if controlling the growth of this potentials substantially below those 
fulfilled, would ot elirminate net subsector and weeding out the least for larger-scale facilities. The largest
amual losses in muajor soil nutri(-nts. efficient plants. Some plamers at the portion of investment required for 

The Chinese Academy of .,\giicul- national level would prefer to do such conversion or expansion, how­
rural Sciences estlinales that China's without China's 1,800 small plants, ever, must be raised locally.
 
appropriate a)plication ratio of Ii- which have nevertheless provided a
 
trogen to phosphate to p,,tash-the useful supplement to large- and Marketing reforms
 
NPK ratio-is 1:0.5:0.2. Some Chi- mecliuin-scale facilities and have pro- Marketing reforms predated the 
nese scientists suggest a )referal)le tected many local economies from attitude adjustment toward small 
ratio of nitrogen to pl)sphate would the vagaries of policy regarding plants. The immediate catalyst was 
be as high as 1:0.7, while others foreign exchamge allocation for in- the inability of the State's bureaucra­
argue that 1:0.4t will be adequate ports and State and provincial alloca- tizect distribution system to handle 
during the W190s. Applied nutrient tion of fertilizers. continuous growth in supply, par­
ratios itl nloe of Chinla's provinces Despite periodic central govern- ticularly during a crisis in rural 
fall within this range; otnly Heilong- inent oppositiomn liering the last finance. In 1985 small- and medium­
jiang and a fiw other low-application decade, local governments have conl- scale ABC plants forcedwere to 
plr,,inces %% use tinned to develop small-plant capac- organize marketing for lip to 50here of' all nutrients 
is deficient are approaching the ity. Small plants accounted for percent of their output. Until that 
preferred ratios. around I0-] 1 million tonties of tie, such plants sold virtually all

Aware of' the prolem), China has nutrients in 1987, including roughly their output to the local branch (f
established a national soil test tll- 7-8 million tonnes of nitrogen and 3 the Agrictltural Inputs Corp. (AIC).
work and surveyed soils in alnost all million tonues of phosphates. The The AIC distributed it, along with 
counties.The basic information from sinall-plant nitrogen sector report- fertilizer purchased from out side the 
such tests is being made available to edly has the capacity to produce county, to local marketing and supply 
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cooperative outlets and, to a minor 
extent, to AIC branch offices in 
other counties, all ostensibly accord-
ing to annual allocatioi plans drawn 
up by the local planning commission 
in consultation with agricultural de-
partments. 

As part of the deal, provincial and 
local governments were supposed to 
hold down official intra-county fac-
tory fertilizer prices but could niego-
tiate prices elsewhere. However, pro-
vincial and national governments 
would guarantee only a portion of 
required inputs at preferential 
prices. Plants would have to arrange 
purclase for tile .'emainder them-
selves, at prices to be negotiated with 
suppliers. 

In addition, the government legal-
ized fertilizer trade anong faruiers. 
This move allowed farmers, legal 
distributors, and farm produce pllr-
chasers to recapture a greater share 
of former-and substantial-black-
market profits. China also attempted 
to resolve some of the most severe 
geographic imbalances in fertilizer 
use within regions by permitting 
plants to sell their surplus anywhere 

within the country at negotiable 
prices. 

Bureaucraticrecentralization 
To better control the fertilizer 

trade, China in the mid 1980s 
recentralized imports through the 
China National Chemicals Import 
and Export Corp. (SINOCFtEM). In 
October 1987, the government at-
tempted to recen'ralize the domestic 
fertilizer trade through the AIC, an 
organization better equipped than 
factories and farmiers in 
warehousing, transport, and colnniu-
nications facilities to market and 
distribute fertilizers. But the intrinsic 
responsiveness of AIC outlets to local 
government and the structure of 
incentives related to their operation 
suggest that this recentralization of 
trade is as handicapped in improving 
allocative efficiency as the previous 
arrangement. 

The recentralization of fertilizer 
imp)rts was ostensibly undertaken to 
prevent unscrupulous traders and 
criminals posing as traders froin 
taking advantage of unsophisticated 
local governnients and farmers and 

China's Nutrient Application 
Proportions, 1986 
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---- Compounds 
9.36% 

Potash 
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Stempted 

to prevent irresponsible local au­
thorities from contracting for exces­
sive imports. But the recentralization 
has not eliminated imports through 
non-SINOCI1EN! channels, only re­
duced their flow and made such flows 
illegal. And by reducing competition 
fron legal suppliers, especially those 
operating most directly from foreign 
sources, leverage to extract exorbi­
tant prices is increased in the hands 
of corrupt officials, resource-hungry 
local governments, and the smaller 
and less responsible corps of illegal 
traders. The answer to this problem 
is wider, not narrower, local access to 
alternative suppliers. 

There is no quesuoii that both 
imports and domestic production 
had increased at rapid rates since the 
late I 970s. But there is no evidence 
that the rate of increase in early 1985 
was excessive relative to previouts 
years and no evidence of building 
stocks of imported products. There 
were, however, accumulating inven­
tories of ABC at somie AIC locations, 
which prompted local outlets to 
reduce further purchases of ABC 
I oiii local plants. Snall plants, how­
ever, with only a few production days 
of warehouse capacity, were even less 
equipped to handle inventory build­

ups, and iiany ceased operation. The 
national government, fearful of per­
manent deterioration in the idle 
nitrogen plants, eventually ordered 
them to resume productioii. 

The attempted and pattially suc­
cessful recentralization of imports, 
the 1985-86 import contract niorato­
rium, and the market reform allow­
ing local plants to sell thleir output 
directly once local AIC quotas were 
fulfilled all arose out of this situation. 
While local plants had a hard time 
initiating their fertilizer nia-,keting
activities on short notice, when the 

reform was introduced in 1985, they 

seetued to have little trouble in 1986 
after several montis of preparation, 
and even in 1987, when imports 
recovered to record levels. There 

were cases of substantially higher 
prices charged to fariers, but on the 
whole, price increments required for 
fertilizer to reach demiand surplus 
localities were modest, and excep­
tionally high prices were no higher 
than previous black market rates. If 
anything, the exploitation of farmers 
with extremely higli prices or by 
shorting their contracts seems to 
have accelerated along with at­

recentralization. 
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So why is recentralization of do-
ruestic distribut ion deemed neces-
sary? There seem to be several 
reasons. First, when fertilizer plants 
sell directly to townships in other 
counties, as well as to county AIC 
offices themselves, they are generally 
taking over existing markets from 
higher-cost local producers. This 
naturally irritiaes plant managers 
and county governments accustomed 
to controlling local supply, although 
(list ribut ion alternatives usually exist: 
exporting to markets served Iv even 
less efticicut producers and develop-
ing the (listributitn system and mar-
keting arrangements in miore remote 
areas of tile county where fertilizers 
are scarce. National and provincial 
planners canto have it both ways. If 
mi rkets are to be expanded to 
remote areas, there probably must be 
considerable supplypre.srIT If mar-
kets are to raise lrodlu(ctionr and 
allocative efficiency, unwelcome 
pressure on high-cost suppliers is 
inevitable. Ili ary case, greater quan-
tities of fertilizer provided by coin-
petitive suppliers is tile only final 
answer to exploitation of f'arriiers 
through exorbilinit fertilizer prices. 

But a imore fundamental State 
concern is that freer access to fertil-
izer tieans less leverage over farnt-
ers, considered necessary for at vari-
ety of reasons, Farmer compliance 
with local and national government 
policy has been art important con-
straint on administrators for at least 
15 years. Control of access to fertiliz-
ers is one of tile onlh-and often tile 
tiost importarit-ileals to secure 
compliaice. Of course, it also allows 
large additional charges on deliveries 
to be assessed with impunity, for 
either private or public gain. While 
tile nationad and provincial govern-
merits emphatically oppose illegal 
aicctlnutlatieri, they inevitably depend 
otl the cooperation of' tile local elites. 

There is tile illusion that with 
fertilizer distribution recent,-alized 
through the AIC, responsibility will 
be established, and illegal price 
escalation or diversion of fertilizers 
can be identified and eliminated. But 
this has not proven to be tile case. As 
efforts to recentralize have intensi-
fied in 1987-89, problers in fertil-
izen" distribution have increased, not 
abated. The crux of the difficultv is 
that county branches af' the AI(. are 
tmore responsive to COulntV gov-ern-
merits than to the provincial and 
national AIC leadership. And county 

governments operate with increasing 
independence, especially during pe-
riods of national and provincial 
budget retrenchment. 

Finally, tile national government 
has typically preferred limiting for-
eign exchange expenditures on agri-
cultural goods and inputs. Recen-
tralizing distribution underwrites the 
attempted recentralization of ima-
ports, which, it is hoped, will help the 
State gain greater control over for-
eign exchange expenditures for fer-
tilizer. 

Plant closures 

1, tlie second half'of 1988, China's 
inflaltion rate had acr'elerated to 
around 30 percenli, which, coupled 
with aggregate shortages of coal, 
natural gas and electricity, led to 
rapidly estalating prices for these 
inputs to small nitrogeri plants. But 

with receitralization of (listrihution 
through A! chamnels, the opportu-
nity fi01 small plants to cover addi-
tioial expenrises witi higher inlcre-
merntal charges Ir fertilizers was 
considerably inlibited. Conse-
quetily, the nuntiiber ofplaits operat-
ing ill the red increased from 122 in 
1987 to 272 ) yi Septemriber 1988. 
Man' plllts operated well below 
caplacily ltie to lack of capital to 
finance the higher prices, or else to 
sheer iualibilitv to secure the inputs or 
freight transport iermits. Il nimariy 
cases, even tile goverrirnlent-guatlt-
teed input levels were not supplied. 
By January 1989, almost 400 rle-
di uI- arid small-scale plants had 
ceased Oper,,tion. Several interre-
lated factors contributed to plantr 
closings: the inabilitv to procure 
adequate coal, electricity, natural 
gas, sullfuric acid, and freight trans-
port, and tile economic bind of 
inconsistent price aid allocation pol-
icies. 

A number of small factories have 
seen tile handwriting on the wall-in 
the world of frequent policy change 
and partial regulation, fertilizer ex-
factory prices will be urider greater 
regulatory pressure than input and 
transport prices. Their response, 
when possible, has been to diversify 
horizorwiill- into nanufacture of 
other products whose outpuit prices 
are apt to be under less dowrnward 
plressure frot goverliliellrs. This of 
course exacerbates prodltction shor't-
falls ill fertilizer facilities, with more 
profitable production lines compet-

ing within the same company for 
similar scarce inputs. 

The situation worsened after the 
1988 autunin harvests, and tile Min­
istry of Chemical Industry took up 
the matter in urgent terms with the 
State Planning Commission, which 
responded with emergency directives 
to provinces to provide priority 
guarantees of coal and electricity to 
small plants, prevent further clo­
sures, and reopen idle plants to avert 
permanent deterioration. Local re­
sponse, while less than ideal, seems to 
have been significant. In Jiangsu. 29 
of the province's ,43closed plants had 
reopened by January. In Henain, 20 
of 30 had reopened by early March. 
But 22 of Shaanxi's 30 plants were 
still closed in Fel)ruary, and 30 of the 
89 small-scale plants in ShandomL 
had not reopened by mid-spring. 

Obstacles to increaseduse 

)espite considerable efforts to 
make fertilizer more available, China 
must still overcome several impedi­
ments to increased applications of 
fertilizer. The State must more effec­
tively control or certify quality. Re­
ported cases of fraud and sale of 
defective or ersatz fertilizers in­
creased along with the legalization of 
additional suppliers. 

The effectiveness of chemical fer­
tilizers in high application areas are 
possibly being reduced, as dwindling 
aMounts of organic fertilizers are 
used. Many farmers itt suburban 
areas are applying less manure to 
their land, because tihe value of their 
labor itn ofl-farm and ori-foodcrop 
farming acitivities is much higher 
than it was a decade ago--so Much so 
that even the increase in crop prices 
cannot justify tile large labor expen­
ditures required for organic manure 
application. 

The traditional Chinese practice of 
hand-weeding has also fallen off, 
reducing returns to fertilizer use 
(since fertilizers stimulate weeds, 
which compete with crops for soil 
and fertilizer niutrients). More hierbi­
cides are being used, but China's 
chief alternative to hand-weeding has 
been tile application of plastic sheet­
ing around seedlings. Unfbrtunately, 
plastic sheeting has also been in short 
supply, and tile overall availability of' 
herbicides is still very low. 

Oil tile listribution side. the re­
stilts continue to be less than ideal. 
Circulars were issued recentralizing 
distr'ibution through AIC channels in 
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October 1987, again in fail of 1988, 
and again in january 1989, suggest-
ing a lack of administrative success in 
accomplshing tile policy objective. It 
is clear the fertilizer plants have, to a 
significant extent, complied with the 
policy. But various departments of 
many local governments have taken 
advantag,: of the previous few years 
of non-unified prices to pile on 
additional charges and divert fertil-
izer to more favored or profitable 
locations themselves. With supplies 
restricted, profits are centered in 
local government departments, 
where, as the sole legal buyers aid 
sellers of fertilizers, surplus value is 
concentrated, rather than with farm-
ers, fertilizer plants, or competitive 
traders. Although many farmers p;y 
high prices and contract guarantees 
are not always honored, fertilizer 
plants have not prospered, and ab-
nornmal scarcities have been artifi­
cially generated. 

Currently, the most important pol-
icy changes would include less import 
centralization and competitive access 
to local markets ard fertilizer plant 
production for all quantities beyond 
contracted requirements of each 
county government. But with the 
policy orientation of the currently 
emerging government, the most that 
may be hoped for is a crackdown on 
local governmental and corrupt ofl-
cial abuses. A second impot tant 
policy objective is inflation control, 
which would reduce the asset de-
mand for fertilizers and the instabil-
itv induced hoarding. 

Changingpatterns of use 

Nevertheless, tei obstacles to in-
(Teasing fertilizer use are iot insur-
Irtountable, and (China's growth rate 
ill aggrcgate demand for fertilizers 
shows tor) fiundannenral signs of flag-
ging, despit e tetinpo arv and loca-
tioi,-specific problemls of' adjust-
itent. Itn factt lilt need for fertilizers 
will increase evell more rapidly, as a 
rtuirrber' of ecoillltic chalges place 
higher delianids oll ite land's pro-
ductivil. F'irst, aggregalt growilh ill 
irrigated area htts stagnated since 
1979, paiutt' because of a retrench-
Illeill in slalte i veslllent itt water 

control arid gr\(ilg o)perationt and 
Ilailtellalct Custs of tilt large and 
aging s\ tins alreaudv iin use. The lack 
of't1v glowtl in irrigated area Illeatts 
bolmt irrigated ard mon-irrigated 
Imall , will be under even greater 
goverltlnllrr;Ia pl'essumIe to becomte 

more productive through increased 
and more efficient use of fertilizers. 
Second, agricultural research has 
continued to provide highly produc­
tive crops that respond to greater 
concentrations of fertilizer. 

Perhaps more important, China's 
development pattern strongly sug­
gests a shift toward more land­
intensive food production. Caloric 
intake per capita is increasing rap­
idly, and large portions of this 
increase are composed of non-staple 
foods such as meats, aquatic prod­
ucts, milk, eggs, oils, sugars, and 
fruits and vegetables, which ulti­
mately require more f'-rtili, 2rs to 
produce (see The CBR, November­
l)ecember 1988, p. 20). Raising 
livestock, in particular, requires 
much more grain than is needed to 
supply equivalent calories via direct 
consumption. 

Seeds of recovery 

The long-term prospects continue 
to be good for both foreign fertilizer 
)rodlicts and production equipment 

and technology. This conclusion rests 
on the fundamental dynamism of 
tIll rural economy, the decreasing 
ability of the central gov'ernment to 
cont :tl it, and the necessity of any 
Chinese government, regardless of 
political orientation, to attach great 
importance to resolving problems 
with food supplies. But one can 
expect continued instability with 
both domestic fertilizer production 
and import contract behavior for the 
foreseeable future, as well as tempo­
rary problems in making timely con­
tractual commitments, while govern­

mental control is being consolidated. 
LIt inmately, however, such delays sow 
the seeds of recovery, as governments 
that aspire to remain in power cannot 
ignore indefinitely the signs that 
crops need fertilizer to grow. Con­
versely, further erosion in central 
control would ultimately mean rela­
tively independent provincial or local 
decision-making, and this 
in many locations would consid­
erably enhance fertilizer import 
growth. X 
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