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This paper a i d s  researchers  who a r e  conducting microeconomic work in 
developing c o u n t r i e s  t o  more e f f e c t i v e l y  c o l l e c t  farm production d a t a .  The 
d i scuss ion  focuses  on helping t h e  r e sea rche r  who has f a i r l y  well-defined research  
ideas  t o  b e t t e r  v i s u a l i z e  t h e  s t e p s  t h a t  a r e  necessary f o r  c o l l e c t i n g  farm 
product ion da ta  by r a i s i n g  conceptual and organiza t ional  i s sues  t h a t  w i l l  be 
faced during t h e  c o l l e c t i o n  process.  A wide range of da ta  c o l l e c t i o n  s t r a t e g i e s  
i s  reviewed f o r  both da ta - in t ens ive  s t u d i e s  t h a t  concent ra te  on production and 
technologica l  i s s u e s ,  a s  well as  l e s s  i n t e n s i v e  s t u d i e s  t h a t  a r e  only i n t e r e s t e d  
i n  measuring t h e  con t r ibu t ion  of farming a c t i v i t i e s  t o  overa l l  household income. 
Both survey-based and recordkeeping methodologies a r e  discussed and the  t r a d e o f f s  
of each approach a r e  considered.  Examples of survey and recordkeeping 
instruments  provide i l l u s t r a t i o n s  of both successful  and not so successful  forms; 
t h e  m e r i t s  and weaknesses of t h e  sample forms and a s soc ia t ed  da ta  c o l l e c t i o n  
methods a r e  c r i t i q u e d .  



FOREWORD 

This paper i s  one i n  a  s e r i e s  of seven working papers on c o l l e c t i n g  r u r a l  
household d a t a  i n  developing coun t r i e s .  Between l a t e  1986 and e a r l y  1988, s i x  
Ph.D. candida tes  from Corne l l ' s  Department of Agr i cu l tu ra l  Economics l e f t  t o  do 
t h e  f ieldwork i n  developing coun t r i e s  f o r  t h e i r  d i s s e r t a t i o n s .  Upon re tu rn ing  
t o  Cornell  i n  1989, they discovered t h a t  they shared common exper iences  and 
f r u s t r a t i o n s  while  c o l l e c t i n g  household-level da t a  f o r  analyzing appl ied  economic 
problems i n  developing coun t r i e s .  This s e r i e s  of working papers i s  t h e  r e s u l t  
of t h e i r  c o l l e c t i v e  e f f o r t  t o  he lp  o t h e r  r e sea rche r s  avoid common p i t f a l l s  and 
bu i ld  upon t h e i r  exper iences .  

The working papers provide a  p r a c t i c a l  f i e l d  guide - f o r  use t o g e t h e r  o r  
s e p a r a t e l y  - f o r  i nd iv idua l s  c o l l e c t i n g  a  wide range of household information i n  
developing c o u n t r i e s .  Each paper in t roduces  t h e  conceptual and p r a c t i c a l  
d i f f i c u l t i e s  involved i n  making d i f f e r e n t  types of measurements o r  c o l l e c t i n g  
d i f f e r e n t  types  of information.  The guide i s  intended t o  provide readers  with 
enough information about var ious  methods so t h a t  those  bes t  s u i t e d  t o  an 
i n d i v i d u a l ' s  needs can be s e l e c t e d .  Therefore,  a  v a r i e t y  of methods f o r  
c o l l e c t i n g  da ta  a r e  reviewed and t h e  consequences of choosing one method o r  
another  a r e  d iscussed .  

Each working paper i s  organized i n t o  a  sec t ion  on conceptual i s s u e s ,  
followed by a  s e c t i o n  on methods and o rgan iza t ion .  Conceptual i s s u e s  address  
problems t h a t  r e sea rche r s  encounter  when they move from a  d i s c i p l i n e ' s  theory  t o  
empir ical  i n v e s t i g a t i o n .  Often t h e s e  inc lude  de f in ing  o r  measuring dynamic 
concepts  o r  i n s t i t u t i o n s  such a s  t h e  household, farm u n i t ,  t ime,  o r  t h e  va lua t ion  
of goods. Related t o  t h i s  i s  eva lua t ing  whether o r  not t o  use c e r t a i n  v a r i a b l e s  
i n  measuring r u r a l  l i f e s t y l e s .  In at tempting t o  quant i fy  p a r t i c u l a r  a spec t s  of 
r u r a l  economies, researchers  r e a l i z e  t h a t  t h e i r  d e f i n i t i o n s  of s e l e c t e d  v a r i a b l e s  
do not always s u i t  t h e  r e a l i t y  of v i l l a g e  economies. Thus, t h e  s e c t i o n s  on 
conceptual i s s u e s  address  t h e  need t o  r econc i l e  t h e  r e s e a r c h e r ' s  theory and 
preconceived i d e a l s  with t h e  r e a l i t i e s  of t h e  survey s i t e .  

Although t h e  r e l a t e d  l i t e r a t u r e  i s  reviewed i n  each working paper,  t h e  
primary source of  information has been t h e  c o l l e c t i v e  research experience of t h e  
au thors .  Examples of f i e l d  experiences i l l u s t r a t e  po in t s  made i n  each working 
paper.  Many items t h a t  t h e  au thors  f e l t  they would have benef i ted  from a r e  
included a s  we1 1 .  

The t a r g e t  audiences a r e  graduate s tuden t s  and o t h e r  r e sea rche r s ,  
academicians, consu l t an t s ,  government employees, members of p r i v a t e  voluntary 
o rgan iza t ions ,  e t c . ,  who a r e  i n t e r e s t e d  in c o l l e c t i n g  high q u a l i t y  socioeconomic, 
n u t r i t i o n ,  and hea l th  data  r e l a t e d  t o  rura l  households i n  developing c o u n t r i e s .  
In p a r t i c u l a r ,  t h e  guide i s  f o r  i nd iv idua l s  who may not have had much p r i o r  
experience in c o l l e c t i n g  t h i s  type  of d a t a ,  who may not have access  t o  o t h e r  
c u r r e n t  w r i t t e n  material  on da ta  c o l l e c t i o n  methods, o r  who may have some 
exper ience ,  b u t  may not be aware of recent  developments i n  da ta  c o l l e c t i o n  
method01 ogy. 



One unique a spec t  of t h e  s e r i e s  of working papers i s  i t s  a t tempt  t o  provide 
many examples of survey forms t h a t  have a c t u a l l y  been used i n  f i e l d  p r o j e c t s .  
Each working paper i s  b u i l t  around t h e  fol lowing ques t ion:  How can survey forms 
and record keeping instruments  be designed t o  a s s i s t  t h e  r e sea rche r  i n  c o l l e c t i n g  
high q u a l i t y ,  nondis tor ted ,  l e s s  sys t ema t i ca l ly  e r r o r - f i l l e d  da ta?  Frequently,  
two o r  more forms t h a t  were used i n  d i f f e r e n t  surveys ( o r  i n  d i f f e r e n t  rounds of 
t h e  same survey) a r e  d iscussed .  The author  has t r i e d  t o  be f r ank  and honest ,  
f r equen t ly  providing c r i t i c i s m s  of forms o r  t a b l e s  t h a t  they used, but  with which 
they  f a i l e d  t o  achieve t h e  intended r e s u l t s .  

F i n a l l y ,  a b r i e f  word on t h e  use of ' he '  and ' s h e '  throughout t h e  c o l l e c t i o n  
of working papers .  Since t h e  group of au thors  was equa l ly  divided i n t o  t h r e e  men 
and t h r e e  women, a s  a convention,  gener ic  t h i r d  person pronouns and possess ives  
(he, she ,  him, her )  were c o n s i s t e n t  with t h e  a u t h o r ' s  gender and should not be 
i n t e r p r e t e d  a s  a v i o l a t i o n  of  p o l i t i c a l  c o r r e c t n e s s .  

The working paper s e r i e s  inc ludes :  

Paper Subjec t  
S e r i e s  
Number Author 

Author 's  
Country 
of  Study* 

Co l l ec t ing  General House- 91-13 Krishna P.  Belbase Nepal 
hold Information Data 

Co l l ec t ing  Consumption and 91-14 Carol Levin Indonesia 
Expenditure Data 

Co l l ec t ing  Health and 91-15 Jan Low Northern Malawi 
Nu t r i t i on  Data 

Co l l ec t ing  Time Al loca t ion  91-16 J u l i e  P .  Leones Ph i l ipp ines  
Data 

Co l l ec t ing  Farm Production 91-17 S c o t t  Rozelle China 
Data 

Co l l ec t ing  Off-Farm Income 91-18 Leones & Rozelle Phi l ippines,  China 
Data 

Preparing t h e  Data f o r  91-19 Tom Randolph Southern Malawi 
Analysis 

* Each paper inc ludes  examples from o the r  s t u d i e s  along with those  from t h e  
a u t h o r ' s  country of s tudy.  

October 1991 Carol Levin and S c o t t  Rozelle 
S e r i e s  Coordinators  



1. INTRODUCTION 

Rural economies worldwide have r a d i c a l l y  d i f f e r e n t  s t r u c t u r a l  forms. From 
t h e  i n t e n s i v e  r i c e  economies of East and Southeast  Asia,  t o  t h e  nomadic t r i b e s  
of e a s t e r n  Afr ica ,  from t h e  immense Zotifundis (p l an ta t ions )  of Central  and South 
America, t o  t h e  meager p l o t s  of South Asia,  each of t h e  wor ld ' s  agr icu l ture-based  
economies i s  unique. These forms a r i s e  from h i s t o r i c a l ,  agrocl imatic ,  
popu la t iona l ,  c u l t u r a l ,  and even g e o p o l i t i c a l  i n f luences .  A1 though t h i s  wide mix 
of h i s t o r y  and c u l t u r e  has made each economy d i s t i n c t  from any o the r ,  t h e  
a g r i c u l t u r a l  household remains t h e  fundamental economic u n i t  i n  ru ra l  a r eas .  

A c r u c i a l  s t e p  i n  learn ing  about rura l  household behavior i s  understanding 
i t s  farming e n t e r p r i s e s .  Other important household a c t i v i t i e s  include 
consumption, off-farm employment, and l e i s u r e .  However, because of t h e  
importance of a g r i c u l t u r e  i n  income generat ion and employment, and given t h e  high 
propor t ion  of household wealth r e s id ing  i n  a g r i c u l t u r a l  resources ,  household 
a g r i c u l t u r a l  production a c t i v i t i e s  - e s p e c i a l l y  p r a c t i c e s ,  output ,  and income - 
a r e  a  p a r t  of almost every s tudy of t h e  rura l  economy. 

THE USES OF PRODUCTION DATA 

How a r e  production da ta  used? How do data  needs d i f f e r  given a  p a r t i c u l a r  
focus of a  s tudy? E s s e n t i a l l y ,  two broad c a t e g o r i e s  of research  r equ i re  
a g r i c u l t u r a l  da t a :  (1) s t u d i e s  t h a t  focus s p e c i f i c a l l y  on a g r i c u l t u r a l  
product ion;  and (2)  s t u d i e s  i n  which t h e  primary i n t e r e s t  i s  t h e  amount of income 
t h a t  a g r i c u l t u r e  produces f o r  t h e  household, and/or t h e  amount of l abor  a l loca ted  
t o  a g r i c u l t u r a l  t a s k s .  S tud ie s  in  t h e  f i r s t  category a r e  r e f e r r e d  t o  in  t h i s  
working paper s e r i e s  as  " a g r i c u l t u r a l  production" s t u d i e s ;  t hose  in t h e  second 
group comprise a l l  o t h e r  ru ra l  s t u d i e s ,  including those  concerned with 
consumption, n u t r i t i o n ,  o r  o t h e r  behavioral o r  soc ia l  sc ience  i s s u e s .  Probably 
t h e  most s i g n i f i c a n t  d i f f e r e n c e  i n  da ta  c o l l e c t i n g  methods used i n  these  
d i f f e r e n t  a r e a s  of research i s  t h e  degree of d e t a i l  about a g r i c u l t u r a l  production 
p r a c t i c e s  and r e s u l t s .  

The range of s t u d i e s  focusing d i r e c t l y  on a g r i c u l t u r a l  product ion i s sues  i s  
broad and has a  long, r i c h  h i s t o r y  of scholarsh ip .  O u r  i n t e n t  i s  not t o  review 
e i t h e r  t h e  methods o r  theory of t h i s  spec ia l  s u b d i s c i p l i n e ,  The s t u d i e s  a r e  
grouped toge the r  because t h e i r  da ta  requirements a r e  s i m i l a r .  

Social  s c i e n t i s t s  concent ra te  on t h r e e  major types  of s t u d i e s  of 
a g r i c u l t u r a l  producers: (1) t echnica l  s t u d i e s ;  (2)  s t u d i e s  dea l ing  with t h e  
economic behavior of producers; and (3)  s t u d i e s  t h a t  focus on spec ia l  i s s u e s ,  
such a s  income a n a l y s i s ,  r i s k ,  innovat ion,  and i n s t i t u t i o n a l  a n a l y s i s .  In 



r e a l i t y ,  few s t u d i e s  belong t o  a  s i n g l e  category.  However, most have a  major 
focus wi th in  t h e  bounds of  one of  t hese  ca t egor i e s .  

Technical s t u d i e s  of  a g r i c u l t u r a l  production a r e  conducted t o  increase  
understanding of  t h e  agrocl  ima t i c  environment wi th in  which farmers opera te .  
Researchers measure t h e  r e l a t i o n s h i p s  between inpu t s  and ou tpu t s  and between 
inpu t s  themselves. Researchers conduct production func t ion  ana lyses ;  c e r t a i n  
farming systems research;  and s t u d i e s  on technica l  e f f i c i e n c y ,  s c a l e  economies, 
v a r i a b i l i t y ,  and agronomy. 

Researchers concerned with understanding t h e  economic behavior of 
a g r i c u l t u r a l  producers a r e  o f t en  i n t e r e s t e d  i n  motivat ion.  For example, why do 
farmers make p a r t i c u l a r  production dec is ions?  What a r e  t h e  goals  of farmers? 
This  family of s t u d i e s  encompasses research  t o  understand both t h e  elements in  
t h e  environment t h a t  a l low farmers t o  r e a l i z e  t h e i r  goa ls  and those  obs t ac l e s  
t h a t  keep farmers from accomplishing t h e i r  o b j e c t i v e s .  Included a r e  s t u d i e s  
concerned with a1 l o c a t i v e  e f f i c i e n c y ,  c o n s t r a i n t  measurement, and t h e  assessment 
and ranking of var ious  goa l s .  

F ina l ly ,  t h e  l a s t  group inc ludes  s t u d i e s  more narrowly focused on 
s p e c i a l i z e d  t o p i c s .  In g e n e r a l ,  t hese  examine indiv idual  a spec t s  of t h e  
a g r i c u l t u r a l  e n t e r p r i s e  and/or t h e  f a rmer ' s  r o l e  i n  these  e n t e r p r i s e s .  This 
category i s  v i r t u a l l y  boundless,  and inc ludes  s t u d i e s  t h a t  focus on production 
r i s k ,  technology adoption,  income de terminat ion ,  and t h e  o r i g i n  and e f f e c t  of 
i n s t i t u t i o n a l  f a c t o r s .  

Many o t h e r  s tudy types  t h a t  focus pr imar i ly  on o t h e r  a spec t s  of t h e  rura l  
economy a l s o  r e q u i r e  a g r i c u l t u r a l  production d a t a .  Rather than focusing on :he 
behavior of t h e  farmer i n  h i s  r o l e  a s  an a g r i c u l t u r a l  producer per  s e ,  these  
s t u d i e s  focus on o t h e r  problems t h a t  ru ra l  r e s i d e n t s  face ,  such a s  consumption, 
n u t r i t i o n ,  and hea l th  choices .  Other s t u d i e s  examine t h e  i n t e r a c t i o n  of  rura l  
r e s i d e n t s  with t h e  urban environment and explore economic choices i n  t h e  nonfarm 
s e c t o r .  In sum, t h e  world of t h e  rura l  household and farmer t ranscends  t h e  
a g r i c u l t u r a l  e n t e r p r i s e .  

I n  t h e s e  broader  s t u d i e s  c l o s e  a t t e n t i o n  s t i l l  must be paid t o  farming 
a c t i v i t i e s  because of t h e  c e n t r a l  r o l e  of a g r i c u l t u r e  in  most ru ra l  economies. 
Fur ther ,  t h e  wealth base of t h e  household usual ly  depends heavi ly  on farming 
a s s e t s .  With t h i s  pe r spec t ive ,  researchers  i d e n t i f y  what aspec t  of the  
a g r i c u l t u r a l  product ion process i s  important t o  t h e i r  own study and concent ra te  
on c o l l e c t i n g  t h i s  information.  

A s tudy pr imar i ly  concerned with consumption o r  n u t r i t i o n  i s sues  approaches 
t h e  da ta  c o l l e c t i o n  t a sk  d i f f e r e n t l y  from one concerned with t h e  behavior of the  
a g r i c u l t u r a l  producer.  Agr i cu l tu ra l  production s t u d i e s  need t o  be designed t o  
understand how t h e  a g r i c u l t u r a l  production process funct ions  and t h e  s t r u c t u r e  
of t h e  production environment in s t ead  of j u s t  t h e  outcome. In o t h e r  words, i t  
i s  important t o  understand how and why the  farm income was produced, not j u s t  how 
much. 



Consequently, da t a  needs f o r  research  on a g r i c u l t u r a l  producers  a r e  more 
i n t e n s i v e  than f o r  s t u d i e s  on o t h e r  a spec t s  of t h e  r u r a l  economy. P r a c t i c a l l y ,  
t h i s  i n t e n s i t y  means t h a t  da t a  o f t en  needs t o  be c o l l e c t e d  on a  more 
disaggregated b a s i s ,  f o r  example, by crop,  by p l o t ,  and/or by household member. 
In c o n t r a s t ,  i n  nonagr icu l tura l  s t u d i e s ,  farm production i s  considered because 
of t h e  amount of income i t  produces and/or t h e  q u a n t i t y  of l abor  i t  uses.  Data 
c o l l e c t e d  on farm a c t i v i t i e s  i n  these  s t u d i e s  inc ludes  information t h a t  allows 
r e sea rche r s  t o  measure farm income and labor .  Often t h e r e  a r e  l e s s  in t ens ive  
methods of c o l l e c t i n g  da ta  and es t imat ing  these  q u a n t i t i e s .  

TECHNIqUES FOR COLLECTING FARM HOUSEHOLD DATA 

Regardless of t h e  f i n a l  ob jec t ive  of research  i n  ru ra l  a r e a s ,  data  
c o l l e c t i o n  techniques a r e  b a s i c a l l y  s i m i l a r .  Most farm household da ta  i s  
c o l l e c t e d  using one of two s t r a t e g i e s :  (1)  the  survey method, which i s  based on 
farmer r e c a l l  and usua l ly  recorded by t r a i n e d  enumerators; and (2)  recordkeeping, 
during which households record d a t a .  

The survey method i s  most commonly used t o  c o l l e c t  farm production 
information f o r  many reasons.  Surveys do not r e q u i r e  a  l i t e r a t e  populat ion.  
They can be more f l e x i b l e  i n  terms of t h e  s i z e  of t h e  research  a rea  and sample 
number. F ina l ly ,  t h e  l e s s  i n t e n s i v e  na ture  and r e l i a n c e  on a  longer  r e c a l l  
period make t h e  survey method l e s s  c o s t l y  i n  terms of t ime and money f o r  s t u d i e s  
of  equal s i z e .  Recordkeeping, however, provides a  v i a b l e  a l t e r n a t i v e .  This 
method p o t e n t i a l l y  o f f e r s  r i c h e r  and more accura te  da t a  because of t h e  s h o r t e r  
r e c a l l  period and f i n e r  de t a i  1 .  

Because a g r i c u l t u r a l  production a c t i v i t i e s  a r e  very complex, and some 
c r i t i c a l  v a r i a b l e s  a r e  s e n s i t i v e  t o  measurement e r r o r ,  da t a  c o l l e c t e d  e i t h e r  with 
surveys o r  household recordkeeping f requent ly  must be supplemented by o t h e r  
means. Examples of t hese  supplemental data  c o l l e c t i o n  methods include d i r e c t  
measurement, observa t ion ,  h i s t o r i c a l  interviews,  supplemental and key informant 
in te rv iews,  and d a t a  from secondary sources.  Supplementary methods a r e  not by 
themselves used t o  c o l l e c t  a  complete s e t  of farm production da ta .  However, data  
from these  sources can be used t o  enhance the  q u a l i t y  of survey o r  recordkeeping 
da ta .  In t h e  t h i r d  sec t ion  of t h i s  s e r i e s ,  we examine both primary and 
supplementary methods of da ta  c o l l e c t i o n .  

PAPER ORGANIZATION 

The remainder of t h i s  paper i s  divided i n t o  t h r e e  major s e c t i o n s .  The f i r s t  
s ec t ion  concent ra tes  on major conceptuol i s sues  involved in c o l l e c t i n g  da ta  f o r  
household production s t u d i e s .  The sec t ion  i s  divided i n t o  t h r e e  subsec t ions :  (1)  
de f in ing  t h e  household u n i t ;  (2) conceptual izing important  measurement i s s u e s ;  
and (3) valuing nonmarket goods and t r ansac t ion  c o s t s .  

The second major sec t ion  d iscusses  methods and orgonizot ion .  The main 
subsec t ions  provide a  b r i e f  desc r ip t ion  and a n a l y s i s  of (1) methods of c o l l e c t i n g  



alternative primary and supplementary data; (2) methods o f  organizing the data 
collection; and (3) common measurement problems found when collecting data 
pertaining to output, yields, land, and other inputs. 

The final section contains a summary and conclusions. 



2. CONCEPTUAL ISSUES 

The scope o f  p o t e n t i a l  t o p i c s  on concep tua l  i s s u e s  i s  v e r y  broad.  As w i t h  
t h e  e n t i r e  s e r i e s  o f  papers,  t o p i c s  chosen were based on d i s c u s s i o n s  among t h e  
s i x  au tho rs ,  and o n l y  t h o s e  i s s u e s  t h a t  seemed f a i r l y  common t o  a l l  o f  t h e  
s t u d i e s  were i n c l u d e d .  The s e c t i o n  on f a r m  p r o d u c t i o n  d a t a  c r e a t e d  more 
i n t e r e s t ,  however, because a l l  o f  t h e  a u t h o r s  c o l l e c t e d  f a r m  p r o d u c t i o n  da ta .  
A t  some p o i n t ,  each r e s e a r c h e r  d e a l t  w i t h  t h e s e  q u e s t i o n s  and many o t h e r  
concep tua l  i s s u e s  when f a c i n g  t h e  t a s k  o f  d e s i g n i n g  and /o r  imp lement ing  a  survey 
and /o r  r e c o r d k e e p i n g  system. I n  some sense, t h i s  w o r k i n g  paper  s e r i e s  h i g h l i g h t s  
t h e  p o i n t s  o f  i n t e r s e c t i o n  between d i v e r s e  groups o f  s t u d i e s .  The i n c l u s i o n  o f  
t o p i c s  t h a t  a r i s e  i n  such a  w ide  range o f  s i t u a t i o n s  s h o u l d  make t h e  m a t e r i a l  
a p p l i c a b l e  t o  many o t h e r  s t u d i e s  o f  t h e  r u r a l  economy. 

DEFINING THE FARM HOUSEHOLD U N I T  

The f a r m  household  i s  n o t  a lways easy t o  d e f i n e .  T h i s  i s  e s p e c i a l l y  t r u e  
i n  d e v e l o p i n g  economies where t h e  l i n e s  between p a r t s  o f  t h e  ex tended f a m i l y ,  t h e  
d i v i s i o n s  between p r o d u c t i o n  and consumpt ion a c t i v i t i e s ,  and t h e  s e p a r a t i o n  
between on - fa rm and o f f - f a r m  e n t e r p r i s e s  a r e  a l l  l e s s  t h a n  c l e a r .  The p o i n t  a t  
wh ich  d i v i s i o n s  a r e  made i s  i t s e l f  shaped by  t h e  f o c u s  o f  t h e  s tudy .  O the r  
r e g i o n - s p e c i f i c  f a c t o r s ,  such as t h e  s t r u c t u r a l  and c u l t u r a l  c h a r a c t e r i s t i c s  o f  
t h e  r u r a l  s e c t o r ,  a l s o  a f f e c t  t h i s  d e f i n i t i o n .  

L i m i t s  can be drawn i n  t h r e e  d imens ions.  These i n c l u d e  a  h o r i z o n t a l  
d imens ion ( i  .e., t h e  scope o f  a c t i v i t i e s ) ;  a  v e r t i c a l  d imens ion  (i .e., how f a r  
s h o u l d  f a r m  p r o d u c t i o n  ex tend  i n  p r o d u c t i o n  p l a n n i n g  t h r o u g h  m a r k e t i n g ) ;  and a  
p h y s i c a l  d imens ion  ( i . e . ,  wh ich p h y s i c a l  a s s e t s  s h o u l d  be c o n s i d e r e d  as p a r t  o f  
t h e  p r o d u c t i o n  p r o c e s s ) .  

A c a r e f u l  d e f i n i t i o n  o f  t h e  boundar ies  o f  t h e  f a r m  p r o d u c t i o n  u n i t  i s  
i m p o r t a n t  f o r  s e v e r a l  reasons.  I f  t h e  s t u d y  focuses  on t h e  a g r i c u l t u r a l  
p r o d u c t i o n  process,  t h i s  e x e r c i s e  h e l p s  t h e  r e s e a r c h e r  a v o i d  m i s s i n g  t h e  
c o l l e c t i o n  o f  s i g n i f i c a n t  v a r i a b l e s .  Second, and sometimes as i m p o r t a n t ,  i t  
h e l p s  t o  d i s t i n g u i s h  what be longs t o  t h e  f a r m i n g  p rocess  and saves t h e  r e s e a r c h e r  
t h e  t i m e  and expense o f  c o l l e c t i n g  d a t a  o f  m a r g i n a l  v a l u e .  I f  t h e  r e s e a r c h e r  i s  
c o n s i d e r i n g  b r o a d e r  q u e s t i o n s  i n  t h e  r u r a l  economy, c a r e f u l  d e f i n i t i o n  d e l i n e a t e s  
t h e  p o s i t i o n  o f  t h e  fa rm and i t s  a c t i v i t i e s  i n  r e l a t i o n  t o  o t h e r  r u r a l  
a c t i v i t i e s .  



Scope of Farm Activities 

A t  f i r s t  g lance ,  t h e  number and types  of a c t i v i t i e s  considered t o  be 
a g r i c u l t u r a l  e n t e r p r i s e s  seem c l e a r .  Most r e sea rche r s  de f ine  " a g r i c u l t u r e "  a s  
a l l  cropping and l ives tock  e n t e r p r i s e s  performed on land t h a t  i s  con t ro l l ed  by 
t h e  farm household. This d e f i n i t i o n  i s  t r u e  b u t  not  complete. The farmer may 
cons ider  o t h e r  a c t i v i t i e s  t o  be a s  farm a c t i v i t i e s  a s  we l l .  

Farmers themselves do not  cons ider  a l l  "farming a c t i v i t i e s "  a s  such, even 
though i n  many study s i t e s  some of t h e s e  t a s k s  r ece ive  s u b s t a n t i a l  a l l o c a t i o n  of 
household resources  and c o n t r i b u t e  s i g n i f i c a n t l y  t o  farm income. Tasks t h a t  fa1 1 
i n t o  t h i s  ca tegory  o f t e n  d i f f e r  s i g n i f i c a n t l y  from s i t e  t o  s i t e  and country t o  
country.  For example, in  many a r e a s  farmers do not  cons ide r  gardening t o  be a  
farm a c t i v i t y .  The c e n t r a l l y  planned equiva lent  t o  a  garden i n  t h e  China study 
was t h e  " p r i v a t e  p l o t ; "  farmers o f t e n  did not o f f e r  information on inputs  o r  
outputs  of t h i s  land ,  because i t  was considered t o  be o u t s i d e  t h e  i n t e r e s t  a f  
anyone except  t h e  family.  In t h e  Phi l ippine  s tudy,  roo t  crops and perennial 
crops grown p r imar i ly  a s  feed on upland s i t e s  were o f t en  overlooked. Crops grown 
on "marginal l and , "  such a s  bunds and d ikes ,  sometimes c o n t r i b u t e  s i g n i f i c a n t l y  
t o  household production but  a r e  f requent ly  omit ted.  

These types  of  i ncons i s t enc ie s  can be i d e n t i f i e d  during prel iminary s i t e  
s e l e c t i o n  and p r e t e s t i n g  t r i p s .  Then t h e i r  importance should be assessed .  An 
a c t i v i t y  t h a t  i s  of l i t t l e  consequence t o  family wel fare  may be excluded. 
Sometimes a  supplemental survey on a  subse t  of t h e  farmers i s  s u f f i c i e n t  t o  
capture  t h e  magnitude and v a r i a b i l i t y  of some of t h e s e  a c t i v i t i e s .  Whatever 
method i s  used, t h e  survey should e x p l i c i t l y  s t a t e  which items a r e  included o r  
excluded. 

Many a c t i v i t i e s  a r e  c l e a r l y  n e i t h e r  cropping nor l i v e s t o c k  t a s k s  but  i n  some 
a r e a s  o r  under c e r t a i n  i n t e r p r e t a t i o n s  can s t i l l  be c l a s s i f i e d  as  a g r i c u l t u r a l .  
Examples encountered f r equen t ly  include "logging" of t r e e s  on household land, 
c u l t i v a t i o n  of pe renn ia l s  i n  nursery-type ope ra t ions ,  r a i s i n g  of f i s h  i n  ponds 
on household land ,  and ga ther ing  of wild p l a n t s  and small animals.  Although the  
a c t i v i t y  i s  loca ted  on t h e  f a rmer ' s  land and competes f o r  labor ,  i t  i s  not 
normally def ined  a s  a g r i c u l t u r a l .  

The s o l u t i o n  l i e s  i n  c a r e f u l l y  def in ing  where t h e  information should be 
placed o r  even i f  i t  should be c o l l e c t e d  a t  a l l .  In t h e  China s tudy,  t h e  general 
a g r i c u l t u r a l  survey was designated c l e a r l y  a s  a  crop survey ( p a r t l y  because, i n  
a  land-scarce  environment, few land resources a r e  claimed by l ives tock  o r  o t h e r  
e n t e r p r i s e s ) .  Any a c t i v i t y  t h a t  involved crop c u l t i v a t i o n ,  whether annual o r  
pe renn ia l ,  was included.  Other a c t i v i t i e s ,  such a s  l i ves tock  e n t e r p r i s e s ,  f i s h -  
r a i s i n g  a c t i v i t i e s ,  and logging opera t ions ,  were placed i n  a  sepa ra t e  block 
e n t i t l e d  "non-cropping a c t i v i t i e s . "  An example of an a typ ica l  form i s  provided 
i n  Appendix A .  



The Degree of Vertical Reach of the Farm Household 

Where does t h e  farm production process begin and where does i t  end? The 
answer, a s  with o t h e r  concepts i n  farm production r e sea rch ,  depends on t h e  
purpose of t h e  research .  In most pure production s t u d i e s ,  t h e  farming process 
i s  f r equen t ly  def ined  a s  s t a r t i n g  with prepara t ion  and production and ending with 
marketing. Most s t u d i e s  included i n  t h i s  s e r i e s  excluded a l l  processing of 
a g r i c u l t u r a l  products  (e .g . ,  mi l l i ng  of g ra ins  o r  ginning of co t ton)  from farm 
production d a t a ,  unless  t h e  process i s  required by r e g u l a r  marketing channels .  

S tud ie s  with a  broader  focus than a g r i c u l t u r a l  production (e.g.,  a  
consumption and/or  t ime a l l o c a t i o n  s tudy) gene ra l ly  s t a r t  t h e  a g r i c u l t u r a l  
process a t  t h e  same po in t .  A t  t h e  o t h e r  end, however, nonproduction s t u d i e s  do 
not  always inc lude  marketing a c t i v i t i e s  i n  t h e  farm production sec t ion ;  
t r a n s a c t i o n s  a r e  o f t en  captured i n  expenditure and/or  t ime a l l o c a t i o n  s e c t i o n s .  

Co l l ec t ing  information on t h e  extreme ends of t h e  production process of ten  
has i t s  own s e t  of d i f f i c u l t i e s .  For example, i n  ga the r ing  information o n  labor  
a l l o c a t i o n  i n  t h e  production process,  e f f o r t  spent  on t h e  pre l iminary ,  prefarming 
a c t i v i t i e s  must be considered.  These a c t i v i t i e s ,  which include a t tending  
extens ion  s e s s i o n s ,  procuring inpu t s ,  and nego t i a t ing  c o n t r a c t s ,  a r e  o f t en  useful 
and s i g n i f i c a n t .  I f  information i s  co l l ec t ed  by crop,  information on preparatory 
a c t i v i t i e s  can be d i f f i c u l t  t o  a t t r i b u t e  t o  a  p a r t i c u l a r  crop.  S p e c i f i c a l l y  in  
t h e  China s tudy,  enumerators expressed f r u s t r a t i o n  in at tempting t o  c o l l e c t  these  
da ta .  Although farmers could i d e n t i f y  t a s k s  performed during t h e  p recu l t iva t ion  
per iod ,  they  could not  break up time by crop.  

The Farm's Asset Base 

Defining t h e  a s s e t  base of t h e  farm i s  important f o r  determining weal th,  
changing t h e  production process,  and measuring p roduc t iv i ty .  The ex ten t  of 
coverage of t h e  farm production survey should f i r s t  be decided. The researcher  
must e x p l i c i t l y  decide which a s s e t s  belong t o  t h e  farm production process,  and 
then c o l l e c t  information on t h e s e  a s s e t s  c o n s i s t e n t l y  across  farms. In cases  
where household a s s e t s  a r e  used f o r  both on-farm and off-farm a c t i v i t i e s ,  a  
system i s  needed t o  d iv ide  t h e  a s s e t ' s  value and use among t h e  d i f f e r e n t  
a c t i v i t i e s .  (The reader  i s  d i r e c t e d  t o  Belbase ' s  Co l l ec t ing  Generol Household 
Information Doto i n  t h i s  s e r i e s  f o r  a  d iscuss ion  of t h e  conceptual ,  
methodological,  o rganiza t ional  i s s u e s  involved i n  c o l l e c t i n g  base l ine  f a rmda ta . )  
The sec t ion  on c o l l e c t i n g  cu r ren t  and f ixed  a s s e t  da t a  i s  included i n  t h e  c a p i t a l  
subsect ion of  t h e  methods and organiza t ion  sec t ion  of t h i s  paper.  

CONCEPTUALIZING MEASUREMENT ISSUES 

Modern q u a n t i t a t i v e  a n a l y s i s  r equ i re s  good da ta .  Data c o l l e c t i o n  s t r a t e g i e s  
need t o  be developed t o  g e t  accura te  measurements of t h e  important research 
v a r i a b l e s .  Experience and carefu l  work a r e  necessary t o  any da ta  c o l l e c t i o n  
program. In a d d i t i o n ,  a  s e r i e s  of p r inc ip l e s  can be applied t o  help improve da ta  



q u a l i t y .  This  s e c t i o n  d i scusses  two of t h e s e  measurement p r i n c i p l e s :  (1) 
understanding and e s t a b l i s h i n g  t h e  f a rmer ' s  u n i t  of measure; and (2) e s t a b l i s h i n g  
t h e  optimal l eve l  of d isaggregat ion .  

Understanding and Establishing the Farmer's Unit o f  Measure 

A c r u c i a l  s t e p  i n  cons t ruc t ing  a  da t a  c o l l e c t i o n  s t r a t e g y  involves t h e  
s e l e c t i o n  of t h e  u n i t  of measure. Should da ta  be c o l l e c t e d  by p l o t ,  by crop,  o r  
by some h igher  l eve l  of aggregat ion? Should l abor  be broken down by ind iv idua l ,  
by sex ,  o r  by some o t h e r  grouping? Should inpu t s  be e l i c i t e d  on a  per  u n i t  bas i s  
o r  on a  t o t a l  expenditure bas i s?  The fol lowing two subsec t ions  address  these  
ques t ions .  

The b a s i c  idea  i s  t o  choose a  u n i t  t h a t  w i l l  be f a m i l i a r  t o  t h e  farmer, y e t  
w i l l  not a1 low answers couched i n  g e n e r a l i t i e s  o r  i n  gross  averages. On  t h e  one 
hand, t h e  u n i t  should conform t o  t h e  way t h a t  t h e  farmer manages t h e  farm 
e n t e r p r i s e s .  On t h e  o t h e r  hand, i t  should make t h e  farmer c r i t i c a l l y  r e f l e c t  on 
t h e  season i n  ques t ion  t o  r e c a l l  t h e  octuol q u a n t i t i e s  o r  values.  Se lec t ion  of 
u n i t s  f o r  reasons of  accuracy because of aggregat ion a r e  discussed i n  t h e  next 
subsec t ion .  

With regards  t o  t h e  f i r s t  p a r t  of t h e  requirement,  farmers i n  d i f f e r e n t  
a r e a s  t h i n k  i n  d i f f e r e n t  terms, organize t h e i r  crop and o t h e r  a g r i c u l t u r a l  
e n t e r p r i s e s  i n  d i f f e r e n t  ways, and sepa ra t e  t h e i r  farms i n t o  d i f f e r e n t  management 
u n i t s .  The r e sea rche r  t r i e s  t o  understand t h e s e  methods of th inking  and 
incorpora te  them i n t o  t h e  da ta  c o l l e c t i o n  des ign .  

In t h e  China s tudy v i l l a g e s  were smal l ,  and t h e  land within a  v i l l a g e  was 
re1 a t i v e l y  homogeneous. Farmers r a r e l y  engaged i n  in tercropping ,  and a s  such 
they thought about and planned t h e i r  farm management schemes i n  terms of each 
crop,  r ega rd le s s  of how many d i f f e r e n t  p l o t s  o r  pa rce l s  were devoted t o  an 
indiv idual  v a r i e t y .  In t h e  Ph i l ipp ines ,  however, in te rcropping  was common, and 
t h e  q u a l i t y  and loca t ion  of each p l o t  l a r g e l y  a f f e c t e d  t h e  f a rmer ' s  production 
dec is ion  and t h e  r e s u l t i n g  output .  Farmers managed t h e i r  resources not only o n  
a  crop by crop b a s i s ,  b u t  a l s o  on a  p l o t  by p l o t  b a s i s .  

Thus, c o l l e c t i n g  information by p l o t s  was e s s e n t i a l  t o  t h e  Phi l ippine  s tudy,  
given t h e  management s t r a t e g y  of farmers and t h e  focus of t h e  s tudy.  B u t  
cons ider ing  t h e  na ture  of t h e  research o b j e c t i v e ,  however, l i t t l e  add i t iona l  
subs t an t ive  information could have been gained by c o l l e c t i n g  p lo t  information i n  
China. In f a c t ,  making Chinese farmers r e p o r t  input  by p l o t  poss ib ly  could have 
been harmful,  because i t  would have forced them t o  mentally disoggregote 
information p r i o r  t o  responding. An add i t iona l  mental s t e p  accomplishes l i t t l e  
i n  terms of improved da ta  accuracy, while  adding another  burden t o  t h e  r e c a l l  
process .  On  t h e  o t h e r  hand, i f  i n  t h e  Ph i l ipp ine  s tudy,  t h e  bas i c  u n i t  was t h e  
crop r a t h e r  than t h e  p l o t ,  t h e  farmer would have had t o  have aggregated t h e  
f i g u r e s  i n  h i s  mind before being able  t o  respond. 



In s e l e c t i n g  t h e  c o r r e c t  u n i t ,  researchers  a t tempt  t o  make i t  e a s i e r  f o r  t h e  
farmer t o  respond by cas t ing  t h e  ques t ion  i n  terms conforming t o  those  used in 
managing t h e  farm. However, t h e r e  i s  a  f l i p  s i d e  t o  t h i s  p r i n c i p l e .  Questions 
a l s o  need t o  be s t r u c t u r e d  i n  a  way t h a t  does not  encourage t h e  farmer t o  respond 
i n  gross  averages.  For example, i n s t ead  of providing t h e  enumerator with 
information on t h e  l e v e l s  of i npu t s  t h a t  a r e  typically put on t h e  f i e l d s ,  t h e  
farmer should i n s t e a d  d e l i n e a t e  what was octuolly used. 

An example of  t h i s  danger i s  i l l u s t r a t e d  i n  a  scena r io  t h a t  i s  f a m i l i a r  t o  
almost every r e sea rche r  who has c o l l e c t e d  da ta  i n  ru ra l  a r eas  of a  developing 
country.  The r e sea rche r  s i t s  down t o  in terv iew a farmer,  but i s  surrounded by 
cur ious  f e l low v i l l a g e r s ,  a d u l t s  and ch i ld ren  a l i k e .  The r e sea rche r  t r i e s  t o  
c l e a r  t h e  house t o  reduce pressure  on t h e  o f t e n  bewildered farmer, but with 
l i t t l e  immediate e f f e c t .  Even a f t e r  most of t h e  crowd has become bored and 
f i n a l l y  d i spe r sed ,  r e l a t i v e s ,  neighbors ,  o r  concerned loca l  headmen f requent ly  
remain. The enumerator asks a  ques t ion .  "How much f e r t i l i z e r  did you use on 
your r i c e  f i e l d s  l a s t  season?" As t h e  farmer s t a r t s  h i s  o r  her  process of 
r e c a l l ,  suddenly two o r  t h r e e  o t h e r  people in t h e  room c a l l  out  d e c i s i v e l y ,  "100 
kilograms pe r  hec ta re ! "  The farmer,  who i s  being watched by t h e  enumerator, nods 
h i s  head e i t h e r  i n  r e s igna t ion  o r  in  apprec ia t ion  of t h e  help.  The farmer i s  
probably th inking  t h a t  t h e  f i g u r e  i s  r e a l l y  not too f a r  from the  ac tua l  leve l  
appl ied .  I f  t h e  enumerator i s  s a t i s f i e d ,  no argument needs t o  be s t a r t e d  and no 
add i t iona l  e f f o r t  needs t o  be exe r t ed .  

The problem with such a  s i t u a t i o n  i s  obvious enough. I f  i t  happens several  
t imes i n  a  survey containing severa l  hundred observa t ions ,  the  s t a t i s t i c a l  harm 
i s  minimal. I f  i t  happens con t inua l ly ,  however, e i t h e r  b ias  o r  a  lack of 
s t a t i s t i c a l  robus tness  can e n t e r  many records .  Although t h e  most obvious 
s o l u t i o n  l i e s  i n  enumerator t r a i n i n g  and t h e  establ ishment  of a  d i s c i p l i n e d  
enumeration environment, t h e  s e l e c t i o n  of the u n i t  of enumeration wi 11 minimize 
t h e  problem. 

Questions t h a t  lead t h e  farmer t o  answer with " h i s t o r i c a l  averages" a r e  bes t  
avoided. In p r a c t i c e ,  t h e  use of "per - land-uni t"  input  usages encourages farmers 
t o  give l e s s  p r e c i s e  answers. The survey form o r  recordkeeping system should be 
formulated t o  encourage farmers t o  give t h e  quan t i ty  used in physical terms and 
in ove ra l l  expendi tures .  In t h e  idea l  system, q u a n t i t i e s  and expenditures  on 
inpu t s  a r e  quer ied  in different  s e c t i o n s  of t h e  survey.  Af ter  enumeration, a  
review procedure can be e s t ab l i shed  t o  make su re  t h a t  the  two f i g u r e s  can be 
reconci led .  This i s  very time consuming, and i n  some s t u d i e s ,  t h e  e x t r a  data  
p rec i s ion  may not  be worth t h e  addi t ional  e f f o r t .  As a  conpromise, q u a n t i t i e s  
and t o t a l  expendi tures  can be asked a t  t h e  same t ime.  A d i scuss ion  in the  
methods and organiza t ion  p a r t  of t h i s  chapter  looks a t  r e l a t ed  p r a c t i c a l  i s sues  
of c o l l e c t i n g  da ta  on cu r ren t  i n p u t s .  

Another good example of t h i s  p r i n c i p l e  i s  t h e  c o l l e c t i o n  of household p r i ce  
information.  A form t h a t  asks f o r  t h e  p r i c e  per u n i t  on each purchase wi l l  come 
much c l o s e r  t o  g e t t i n g  seasonal opportuni ty c o s t s  of resources than e i t h e r  one 
t h a t  a sks  f o r  a  s i n g l e  p r i ce  o r  one t h a t  depends on der iv ing  p r i c e s  l a t e r  from 
d iv id ing  expendi tures  by quan t i ty  information.  



I n  summary, t h e  key i n  s e l e c t i n g  t h e  c o r r e c t  u n i t  f o r  enumeration i s  t o  
balance two opposing tendencies. On t h e  one hand t h e  u n i t  o f  enumeration should 
make i t  more d i f f i c u l t  f o r  t h e  farmer by making him o r  h e r  a c t i v e l y  t h i n k  when 
r e c a l l i n g  t h e  ac tua l  q u a n t i t y  app l ied .  On t h e  o t h e r  hand t h e  u n i t  should make 
t h e  process e a s i e r  by h e l p i n g  t h e  fa rmer 's  r e c a l l  process and avo id  making him 
or her  produce d i s t o r t i n g  i n te rmed ia te  mental c a l c u l a t i o n s .  

The Level o f  Disaggregat ion 

A  c l o s e l y  r e l a t e d  data c o l l e c t i o n  s t r a t e g y  i nvo l ves  the  quest ion  o f  how f a r  
t o  d isaggregate t h e  data. Assuming an app rop r ia te  u n i t  o f  enumeration, t he re  i s  
s t i l l  cons iderab le  l a t i t u d e  f o r  c o l l e c t i n g  i n f o r m a t i o n  on a  more o r  l ess  
d isaggregated bas is .  Here, too, t h e  u n i t  o f  d isaggregat ion  i s  in f luenced,  bu t  
n o t  complete ly  determined by t h e  research o b j e c t i v e s .  The o v e r a l l  concern i s  t o  
ge t  t h e  most accurate data poss ib le ,  sub jec t  t o  money and t ime cons t ra in t s .  O f  
course, t h e  focus o f  t h e  research does i n f l u e n c e  what p r o p o r t i o n  o f  a f i x e d  
budget w i l l  be spent on each b lock  o f  a  data c o l l e c t i o n  e f f o r t .  For example, i n  
a  r u r a l  consumption survey, a  smal le r  p r o p o r t i o n  o f  t h e  budget w i l l  be spent 
c o l l e c t i n g  farm product ion  data (s ince  farming o n l y  adds t o  income), and t h i s  
w i l l  i n f l u e n c e  t h e  l e v e l  o f  d isaggregat ion.  

General ly ,  t h e  more disaggregated t h e  l e v e l  o f  enumeration, t h e  b e t t e r  the  
r e s u l t i n g  data.  More d isaggregat ion means more prompting. And more prompting 
leads t h e  farmer t o  p rov ide  more complete data w i t h  fewer omissions and l ess  
double count ing.  On t h e  negat ive  side, besides t h e  a d d i t i o n a l  t ime and expense, 
t oo  much d isaggregat ion  can exacerbate respondent f a t i g u e .  

The p o t e n t i a l  f o r  d isaggregat ion  i s  always great  and thus leaves t h e  
researcher  w i t h  many choices. I n  c o l l e c t i n g  l a b o r  data f o r  crop product ion, f o r  
example, t o t a l  l a b o r  use can be broken down by source o f  l a b o r  ( f am i l y ,  h i red ,  
and exchange); by crop; by p l o t ;  by task  (plowing, weeding, and harves t ing) ;  by 
f a m i l y  member; and by season. The s e l e c t i o n  o f  t h e  l e v e l  o f  d isaggregat ion i s  
i n f l uenced  by t h e  issues discussed above. Beyond t h i s  cons idera t ion ,  however, 
many o t h e r  dimensions o f  d isaggregat ion remain open t o  the  researcher.  

VALUING NONMARKET GOODS AND MEASURING UNOBSERVABLES 

This s e c t i o n  on va lu ing  nonmarket goods prov ides  gu ide l i nes  i n  answering the  
f o l l o w i n g  quest ions:  How are  goods t h a t  a re  n o t  bought and s o l d  a t  the  market 
valued? How are  t h e  c o r r e c t  p r i c e s  c o l l e c t e d ?  Which p r i c e s  are  appropr ia te  f o r  
f a m i l y  resources and fam i l y  produced, nonmarketed goods? Does t h e  observed p r i c e  
capture t h e  e n t i r e  cos t  pa id  o r  revenue c o l l e c t e d ?  A l l  o f  these concepts are 
f a m i l i a r  f rom t h e  most fundamental economic courses, and few would d ispute  t h e i r  
importance. Yet these issues are  among t h e  most debated, t h e  most e lus i ve ,  and 
t h e  l e a s t  understood. 

This  s e c t i o n  examines how t o  value i npu ts  and outputs  i nvo l ved  i n  household 
t ransac t i ons  t h a t  do no t  go through the  market. 



Valuing Inpu t s  and Outputs Outside o f  t h e  Market 

The answer t o  t h e  quest ion of how t o  value nonmarket goods i s  t h e o r e t i c a l l y  
s t r a igh t fo rward :  value t h e  goods a t  t h e  market p r i c e .  The value of a.good i s  
equal t o  i t s  worth a t  t h e  margin. Or equ iva len t ly ,  a  good i s  valued a t  what i t  
would t a k e  t o  r ep lace  i t  from an a l t e r n a t i v e  source.  

In p r a c t i c e ,  t h e  process of  determining t h e  t r u e  value of  a  good i s  not  
always easy .  The ques t ion  posed i n  t h i s  s e r i e s  i s  how do we develop a  da ta  
c o l l e c t i o n  s t r a t e g y  and survey instrument  which w i l l  b e s t  measure t h e  value of 
a  nonmarketed good? And more conc re t e ly ,  what add i t iona l  s t e p s  a r e  necessary i n  
t h e  da ta  c o l l e c t i o n  process t o  ensure  t h a t  t h i s  information i s  a v a i l a b l e  and a s  
accura t e  a s  poss ib l e?  

The b e s t  s o l u t i o n  t o  valuing nonmarketed goods i s  t o  ensure t h a t  a  complete 
s e t  of p r i c e s  i s  c o l l e c t e d .  P r i ces  come from two general  sources ,  d i r e c t l y  from 
t h e  household o r  from t h e  market i t s e l f .  The e a s i e s t  i s  when a  family c a r r i e s  
market t r a n s a c t i o n s  with a  good i n  a  f a i r l y  complete market. Here, t h e  p r i c e  
e l i c i t e d  from t h e  household f o r  t h e  por t ion  of t h e  goods a c t u a l l y  so ld  a t  t h e  
market i s  t h e  b e s t  one t o  use. In t h i s  case ,  t h e  nonmarketed por t ion  of t h e  good 
i s  valued a t  t h e  p r i c e  t h a t  t h e  farmer would have received i f  t h e  good had been 
so ld .  

When a  product i s  a c t i v e l y  bought and so ld  i n  a  f a i r l y  complete market, t h e  
problem i s  s t i l l  r e l a t i v e l y  easy t o  so lve ,  even i f  t h e  household has not marketed 
i t s  product .  With competi t ive markets,  household-specif ic  p r i c e s  and market 
p r i c e s  should be nea r ly  t h e  same. P r i ces  used f o r  eva lua t ing  t h e  nonmarketed 
goods can come from t h e  market t h e  family would have used i f  i t  had so ld  p a r t  o r  
a l l  of i t s  product .  For example, a  farmer produces a  s t a p l e  g ra in ,  which i s  
consumed e n t i r e l y  by t h e  family.  In t h i s  case ,  t h e  t o t a l  value of t h a t  output  
i s  t h e  output  quan t i ty  mul t ip l i ed  by t h e  market p r i c e .  S teps  t o  c o l l e c t  v i l l a g e -  
l eve l  o r  market da t a  a r e  discussed elsewhere (see ,  f o r  example, Wood and Knight 
1985; S c o t t  1991). 

The i s s u e  i s  l e s s  c l e a r  without a  c l e a r l y  def ined  market o r  p reva i l ing  
market p r i c e .  Examples of such crops inc lude  c e r t a i n  f r u i t s  and vegetables ,  
subs i s t ence  crops (such a s  cassava,  sweet pota toes ,  and coarse  g r a i n s ) ,  and many 
o t h e r  minor c rops .  Sometimes one o r  two such crops c o n s t i t u t e  nea r ly  t h e  e n t i r e  
output  of a  household. Other t imes each crop by i t s e l f  con t r ibu te s  l i t t l e  t o  
ove ra l l  income, but  a s  a  group t h e  proport ion can be q u i t e  s u b s t a n t i a l .  

Several approaches can be taken i n  ass igning  va lues  t o  these  crops.  The 
opt ions  a r e  l i s t e d  i n  order  of p r e f e r a b i l i t y :  

1) p r i c e s  from loca l  o r  regional  markets (even i f  only pe r iod ica l ly  
a v a i l a b l e ,  though a  seasonal adjustment may be r equ i red ) ;  

2) p r i c e s  from o t h e r  individual  households e i t h e r  i n  t h e  survey proper o r  
from a  supplementary survey; 



3)  p r i c e s  f o r  c l ose  s u b s t i t u t e s  f rom any o f  t h e  two above sources; and 

4) p r i c e s  f rom n a t i o n a l  o r  reg iona l  secondary s t a t i s t i c s ,  .though some 
adjustment may be r e q u i r e d  t o  make p r i c e  l e v e l s  compat ib le  w i t h  l o c a l  
v a r i a t i o n s .  

Each o f  t h e  above methods prov ides  a  l e s s  than i d e a l  va lue f o r  nonmarketed crops. 
These approx imat ions must be made c a r e f u l l y ,  and i t  i s  o f t e n  use fu l  t o  have more 
than  one source f o r  comparisons. 

Data on minor  crops can be c o l l e c t e d  i n  accordance w i t h  t h e  supplementary 
surveys o r  key in fo rmant  surveys discussed i n  t h e  nex t  s e c t i o n  o f  t h i s  paper. 
P r i c e  da ta  f o r  nonmarketed goods can a l s o  be e l i c i t e d  f rom a  subset o f  
households. Sub jec t i ng  a l l  households t o  d e t a i l e d  quest ions about t h e  va lue o f  
m inor  crops does n o t  necessa r i l y  p rov ide  s i g n i f i c a n t l y  more i n fo rma t i on  and o f t e n  
r e s u l t s  i n  respondent f a t i g u e .  

The researchers can o f t e n  choose between marke t - leve l  p r i c e  i n fo rma t i on  from 
a  v i  1  l age  and p r i c e  data from t h e  household. The c o r r e c t  p r i c e  f o r  farm ana l ys i s  
i s  t h e  one t h a t  t h e  household a c t u a l l y  pays f o r  an i n p u t  o r  rece ives  f o r  an 
ou tpu t .  A major  c r i t i c i s m  encountered i n  us ing  househo ld-spec i f i c  p r i c e  
i n f o r m a t i o n  i s  t h a t  v a r i a t i o n s  between households a re  o f t e n  caused by o the r  
f a c t o r s  (such as an i n t e r n a l i z e d  l o a n  amount, t r a n s p o r t a t i o n  costs,  o r  q u a l i t y  
d i f f e r e n c e s ) .  These d i f f e r e n c e s  can e x p l a i n  some types o f  economic behavior.  
I n  o t h e r  types  o f  p r i c e  ana lys is ,  however, these f i g u r e s  a re  i napp rop r i a te ,  s i nce  
they  i n c l u d e  more than p r i c e .  

Consequently, household p r i c e  da ta  must be c o l l e c t e d  w i t h  care. F i r s t ,  t he  
problems i n h e r e n t  i n  t he  de r i ved  p r i c e  ( taken f rom t o t a l  expendi ture o r  revenue 
d i v i d e d  by q u a n t i t y )  were discussed i n  t h e  prev ious  s e c t i o n  on t h e  u n i t  o f  
enumeration. P r i ces  should be e l i c i t e d  d i r e c t l y  b u t  w i t h  a t t e n t i o n  t o  quest ions 
o f  seasona l i t y ,  source o f  purchase, qua1 i t y  o f  purchase, and o the r  components 
i nc luded  i n  t h e  p r i ce ,  such as t r a n s p o r t a t i o n ,  packaging, and terms o f  purchase 
(e.g., cash, c r e d i t ,  o r  payment i n  k i n d ) .  

I n f o r m a t i o n  gleaned f rom these da ta  c o l l e c t i o n  techniques no t  o n l y  prov ides 
i n s i g h t  on the  na ture  o f  t h e  economic environment i n  which farmers operate, bu t  
i t  a l s o  guides t h e  de termina t ion  as t o  which p r i c e s  are appropr ia te .  



3. METHODS AND ORGANIZATION 

The previous sec t ion  examined major conceptual i s sues  faced by researchers  
when devis ing  da ta  c o l l e c t i o n  s t r a t e g i e s  f o r  farm product ion.  General p r i n c i p l e s  
were i n t e g r a t e d  with p r a c t i c a l  sugges t ions .  This s ec t ion  i s  even more 
p r a c t i c a l l y  o r i e n t e d .  Nonetheless,  t h e s e  sugges t ions  a r e  not  always t h e  b e s t  
s o l u t i o n s  t o  p a r t i c u l a r  problems i n  a l l  s i t u a t i o n s .  Rather,  they a r e  simply 
based on t h e  c o l l e c t i v e  p r a c t i c a l  exper iences  of  t h e  au thors  of t h i s  s e r i e s .  One 
o b j e c t i v e  i s  t o  h igh l igh t  advantages and disadvantages of t h e  d i f f e r e n t  methods 
under va r ious  cond i t ions .  Armed with t h i s  a s s i s t a n c e ,  researchers  can weigh t h e  
c o s t s  and b e n e f i t s  of a l t e r n a t i v e s  wi th in  t h e  context  of t h e i r  own s i t u a t i o n  and 
make t h e i r  own choices .  Included a r e  (1) a  b r i e f  d e s c r i p t i o n  and a n a l y s i s  of t h e  
a l t e r n a t i v e  primary and supplementary da ta  c o l l e c t i o n  methods; (2) an overview 
of  methods f o r  organizing t h e  da ta  c o l l e c t i o n  e f f o r t ;  and (3)  a  desc r ip t ion  of 
common measurement problems. The l a s t  subsec t ion  looks s p e c i f i c a l l y  a t  methods 
t o  c o l l e c t  da t a  on output ,  y i e l d s ,  and inpu t s ,  inc luding  land,  labor ,  c a p i t a l ,  
and o t h e r  c u r r e n t  f a c t o r s .  

DATA COLLECTION TECHNIQUES FOR FARM HOUSEHOLD DATA 

Regardless of t h e  f i n a l  research  ob jec t ive  i n  ru ra l  a r eas ,  da ta  c o l l e c t i o n  
techniques a r e  b a s i c a l l y  t h e  same. Most c o l l e c t o r s  of farm household da ta  must 
r e l y  on one of two s t r a t e g i e s  f o r  obta in ing  fundamental information: (1) t h e  
survey  method, using farmer r e c a l l ,  which i s  recorded by t r a i n e d  enumerators; o r  
(2) t h e  recordkeeping method, which allows t h e  household i t s e l f  t o  record i t s  
a g r i c u l t u r a l  production t r a n s a c t i o n s .  

However, because a g r i c u l t u r a l  production a c t i v i t i e s  a r e  very complex and 
some c r i t i c a l  v a r i a b l e s  a r e  s e n s i t i v e  t o  measurement e r r o r ,  da ta  c o l l e c t e d  e i t h e r  
by survey o r  household recordkeeping o f t en  must be supplemented by o t h e r  means. 
Examples of  supplemental da ta  c o l l  e c t i o n  methods inc lude  d i r e c t  measurement, 
observot ion ,  historical in terv iews,  supplemental ond key informont in te rv iews,  
and doto  from secondory sources .  

The method of primary da ta  c o l l e c t i o n  and t h e  dec is ion  t o  use supplemental 
methods depend on many f a c t o r s :  t h e  o b j e c t i v e  of t h e  s tudy;  t h e  methods used i n  
o t h e r  p a r t s  of  t h e  s tudy;  t h e  f i n a n c i a l  and time resources a v a i l a b l e  t o  t h e  
r e sea rche r ;  and t h e  c h a r a c t e r i s t i c s  of t h e  t a rge ted  farm households. Examples 
of both primary methods and many supplementary da ta  c o l l e c t i o n  a c t i v i t i e s  can be 
found among t h e  s i x  s t u d i e s  i n  t h i s  manual. The same f a c t o r s  t h a t  determine t h e  
choice of methods a l s o  inf luence  dec is ions  about t h e  frequency of da ta  
c o l l e c t i o n .  These t r a d e o f f s  a r e  t h e  focus of d iscuss ion  in t h i s  s e c t i o n .  



This chapter  i s  no t  a guide on how t o  s e t  up surveys o r  t h e  recordkeepin 
system. "How-to" references f o r  survey methods i n c l u d e  Casley and Lury (1987 3 
and Hunt (1969). Shaner, P h i l i p p ,  and Schmehl (1982) p rov ide  t h e  best  guide t o  
e s t a b l i s h i n g  recordkeeping systems. These sources a1 so cover many mechanical 
s teps i nvo l ved  i n  conduct ing a general data c o l l e c t i o n  program. 

Primary Methods 

Most a g r i c u l t u r a l  p roduct ion  data i s  c o l l e c t e d  e i t h e r  through survey o r  
through recordkeeping. The survey method, i n  b r i e f ,  i nvo l ves  a team o f  
enumerators going i n t o  r u r a l  areas and e l i c i t i n g  farm product ion  data v i a  answers 
t o  quest ions on a s t r u c t u r e d  form. Recordkeeping i s  when f a m i l i e s  are  g iven a 
s e r i e s  o f  account forms t o  record  t h e i r  a g r i c u l t u r a l  e n t e r p r i s e  t ransac t i ons  as 
they  occur. 

By f a r  t h e  most common methodology f o r  farm product ion  s tud ies  i s  t h e  survey 
method. F i v e  o f  t h e  s i x  s tud ies  i n  t h i s  s e r i e s  r e l i e d  on t h i s  method. 
Furthermore, e i t h e r  method can be used whether t h e  study i s  focused on t h e  
a g r i c u l t u r a l  producer o r  not .  The China study, one o f  t h e  two s tud ies  focused 
on farm product ion,  used survey methodology. However, i n  the  P h i l i p p i n e  study, 
t h e  o the r  s tudy t h a t  concentrated on t h e  behavior  o f  t h e  a g r i c u l t u r a l  producer, 
t h e  researcher  adopted the  recordkeeping approach. 

When comparing the  two pr imary methods, survey methodology has the  pr imary 
advantage because a l a r g e  number o f  observat ions can be c o l l e c t e d  i n  a more 
concentrated p e r i o d  o f  t ime. The sample can be spread over a wider  area, which 
has s t a t i s t i c a l  value, as we l l  as making t h e  study somewhat more genera l i zab le .  
Moreover, because o f  the  i n t e r a c t i o n  between enumerator and respondent, the  
quest ions can cover  a wider  scope o f  sub jec t  ma t te r  and more complex issues.  

Recordkeeping methodology, however, has many fea tures  t h a t  overcome 
weaknesses found i n  s tud ies  based on surveys. Whereas the  survey r e l i e s  on 
farmer r e c a l l  (sometimes up t o  a yea r  a f t e r  t h e  a c t i v i t y  has taken place),  
recordkeeping enables the  reco rd ing  o f  data t h a t  i s  s t i l l  very f r e s h  i n  t h e  
fa rmer 's  mind. The d e t a i l ,  accuracy, and v a r i a b i l i t y  over t ime achieved w i t h  
successful  recordkeeping make i t  f e a s i b l e  t o  s tudy c e r t a i n  complex i t ies  o f  
behavior  o r  environment o f  t h e  a g r i c u l t u r a l  producer.  

Furthermore, recordkeeping fo rces  the  researcher  t o  spend a l o t  o f  t ime 
working w i t h  households i n  keeping t h e i r  records. Frequent v i s i t s ,  r e g u l a r  
consis tency checks, and a v a i l a b i l i t y  o f  disaggregated data g i v e  t h e  researcher  
deep i n s i g h t s  i n t o  the  behavior  o f  t h e  farmer. I n  t h e  P h i l i p p i n e  study, t h e  
researcher  i n t i m a t e l y  knew each o f  the  households i n  her  study v i l l a g e .  
Undoubtedly, t h e  personal r e l a t i o n s h i p s  es tab l i shed  between researcher and 
respondent p o s i t i v e l y  a f f e c t  data q u a l i t y .  

Recordkeeping and i t s  in tense demand f o r  superv is ion  o f  p a r t i c i p a t i n g  
households i s  very t ime consuming. I n  the  P h i l i p p i n e s  51 households i n  a s i n g l e  
v i l l a g e  were studied,  the  smal les t  sample s i z e  o f  any o f  the  s tud ies  inc luded i n  



t h i s  se r i es .  Desp i te  t h e  r e l a t i v e l y  smal l  sample, t h e  researcher  f e l t  i t  was 
impor tan t  t o  l i v e  i n  t h e  v i l l a g e  i t s e l f  and spent 18 months there.  

Surveys, on t h e  o the r  hand, concentrate l e s s  on t h e  d e t a i l s  associated w i t h  
a  s p e c i f i c  s e t  o f  households i n  a  v i l l a g e ,  spreading t h e  study focus over a  wider 
area. Th i s  a l lows studies,  such as those i n  Indonesia and China, t o  cover  study 
s i t e s  i n  d i f f e r e n t  prov inces hundreds o f  k i lometers  away. The Nepal and nor thern  
Malawi s t u d i e s  surveyed areas i n  v a s t l y  d i f f e r e n t  a g r o c l i m a t i c  regions. 
D i v e r s i t y  i n  geographic, p o l i t i c a l ,  and agronomic regions i n fuses  s t a t i s t i c a l  
v a r i a t i o n  t h a t  might  n o t  e x i s t  among households i n  a  s i n g l e  v i l l a g e .  

Surveys a l s o  a l l o w  t h e  p r i n c i p a l  researcher  t o  spend much l e s s  t ime i n  the  
f i e l d .  None o f  t h e  authors o f  these papers who r e l i e d  on t h e  survey approach f o r  
c o l l e c t i n g  farm data l i v e d  f u l l  t ime i n  t h e  v i l l a g e .  That i s  n o t  t o  say t h a t  
p a r t i c i p a n t s  were no t  f u l l y  i nvo l ved  i n  s tudy ing  the  l o c a l  economy -each  spent 
an average o f  f i v e  months o f  each year  i n  t h e  study v i l l a g e s .  However, the  t ime 
spent w i t h  any one group o f  farmers was necessa r i l y  l e s s  than i f  t h e  researcher 
was l i v i n g  i n  a  s i n g l e  v i l l a g e .  Although t h e r e  was a  c e r t a i n  l o s s  o f  in t imacy 
w i t h  respondents and f a m i l i a r i t y  w i t h  f a c t o r s  i n  the  l o c a l  economy, t h e  a b i l i t y  
t o  l i v e  i n  a  l a r g e r  popu la t i on  cen te r  o f f e r e d  o the r  advantages, such as b e t t e r  
f a c i l i t i e s  f o r  p r o j e c t  a d m i n i s t r a t i o n  and data en t r y ,  access t o  secondary 
resources, and more comfor table l i v i n g  cond i t ions .  

Leones' paper i n  t h i s  se r i es  (Col Eect ing Time A1 l o c u t i o n  Doto) a l s o  conta ins 
a  d iscuss ion  o f  t h e  advantages and disadvantages o f  the  survey methodology and 
recordkeeping systems. Many o f  t h e  key p o i n t s  made i n  t h a t  paper can be app l ied  
t o  t h e  d i scuss ion  o f  farm product ion  data c o l l e c t i o n .  

Suppf ementary Methods o f  Data C o l l  e c t i o n  

Regardless o f  t h e  o v e r a l l  s t r a t e g y  adopted f o r  c o l l e c t i n g  bas i c  farm 
management data, o the r  data c o l l e c t i o n  a c t i v i t i e s  must supplement most survey and 
recordkeeping e f f o r t s .  D i r e c t  measurement, d i r e c t  observat ion,  h i s t o r i c a l  
in te rv iews,  and data from secondary sources are  f requen t l y  used t o  supplement the  
bas ic  data. A g r i c u l t u r a l  economics research focused on the  behavior  o f  the  
producer i s  more l i k e l y  t o  r e q u i r e  these data. Even f o r  s tud ies  r e q u i r i n g  on ly  
l i m i t e d  i n p u t  from t h e  farm product ion  sector ,  however, t h e  s e n s i t i v i t y  o f  
c r i t i c a l  farm va r iab les  t o  measurement e r r o r  means t h a t  c e r t a i n  v a r i a b l e s  r e q u i r e  
spec ia l  a t t e n t i o n .  Frequently,  supplementary data are needed f o r  measuring some 
farm va r iab les .  

D i r e c t  Measurement. The most important  type o f  supplemental data c o l l e c t i o n  
method used t o  ga ther  farm product ion  data i s  d i r e c t  measurement. I n  the  China 
study, y i e l d  cu ts  were taken on sample p l o t s  and y i e l d  est imates made on a l l  
crops. I n  t h e  southern Malawi study, g rea t  e f f o r t  was expended t o  accura te ly  
measure t h e  l and  area. I n  the  P h i l i p p i n e  p ro jec t ,  the  researcher  took s o i l  
samples f o r  most p l o t s .  



Direc t  measurement i s  used when t h e r e  i s  reasonably s t r o n g  doubt about 
whether t h e  farmer knows t h e  value of a  v a r i a b l e .  Most f r e q u e n t l y ,  researchers  
use d i r e c t  measurement methods t o  enumerate land ,  y i e l d s ,  ou tpu t s  and sometimes 
even f o r  c e r t a i n  c u r r e n t  i npu t s .  However, because higher  expense and time i s  
gene ra l ly  requi red  by d i r e c t  measurement, add i t iona l  e f f o r t  i s  u sua l ly  reserved 
f o r  measuring v a r i a b l e s  t h a t  a r e  c r i t i c a l l y  important t o  t h e  s tudy ob jec t ives .  
Often information on d i r e c t l y  measured v a r i a b l e s  can a l s o  be e l i c i t e d  from t h e  
farmer. A judgment must be made a s  t o  t h e  value of t h e  more accura t e  information 
v i s - a -v i s  i t s  add i t iona l  c o s t .  

As an example, t h e  most f r equen t ly  encountered problem r e q u i r i n g  d i r e c t  
measurement i n  a g r i c u l t u r a l  product ion s t u d i e s  i s  obta in ing  a c c u r a t e  measure of 
y i e l d s  o r  accounting f o r  t o t a l  output  of a  c e r t a i n  crop.  Farmers o f t en  do not 
know t h e i r  exac t  y i e l d s  f o r  many reasons.  Farmers o f t e n  do not  have t h e  means 
t o  weigh t h e i r  ou tpu t .  They sometimes harves t  t h e i r  products over  a  long period 
of t ime.  Aggregation and mult icropping can confuse good ove ra l l  y i e l d  e s t ima tes .  
In some a r e a s ,  farmers do not know t h e  s i z e  of t h e i r  p l o t s .  In o t h e r  a r e a s ,  
loca l  land measurement u n i t s  d i f f e r  from a rea  t o  a rea .  

B u t  even i n  a r e a s  where farmers should know t h e i r  c u l t i v a t e d  a rea  and t o t a l  
ou tpu t ,  t h e  v a l i d i t y  of farmer e s t ima tes  i s  s t i l l  sometimes doub t fu l .  Di f ferent  
f a c t o r s  may induce a  farmer t o  purposely i n f l a t e  o r  d e f l a t e  e s t i m a t e s .  Yield 
f i g u r e s  can be a s soc ia t ed  with f a c t o r s  such a s  t h e  s t a t u s  of being a  good farmer; 
t h e  leve l  of an a g r i c u l t u r a l  t ax  o r  marketing quota;  and t h e  e l i g i b i l i t y  of the 
farm household f o r  p a r t i c i p a t i o n  i n  a  program. 

Despi te  these  problems, accu ra t e  y i e l d  es t imates  a r e  important in  
c a l c u l a t i n g  farm production and farm income. Errors  i n  t o t a l  household 
production c rea t ed  by y i e l d  inaccurac ie s  o f t en  profoundly a f f e c t  s tudy r e s u l t s .  
Since b i a s e s  i n  important v a r i a b l e  es t imat ion  can sys t ema t i ca l ly  vary with o t h e r  
household c h a r a c t e r i s t i c s ,  such as  educat ion o r  ove ra l l  income, b e n e f i t s  accrue 
from approaches t h a t  minimize enumeration b i a ses .  The r e sea rche r  must address  
t h e  ques t ion  of  whether t h e  value of t h e  addi t ional  information outweighs i t s  
c o s t  i n  t ime and money. Time c o n s t r a i n t s  and f inanc ia l  resources a r e  important 
f a c t o r s  i n  determining how much d i r e c t  measurement a c t i v i t y  can be performed. 

D i rec t  measurement i t s e l f  i nva r i ab ly  involves e r r o r .  Care needs t o  be 
exerc ised  i n  s e t t i n g  up and adminis te r ing  d i r e c t  measurement programs i n  t h e  same 
way a s  f o r  ca r ry ing  out  t h e  survey proper .  

Continuing w i t h  t h e  y i e i d  exampie, one s tudy shows how, even with a l l  of the  
f a c t o r s  weighing aga ins t  accura te  y i e l d  e s t ima tes  by farmers i n  Af r i ca ,  own y i e l d  
e s t ima tes  under some circumstances were t h e  bes t  measure of t r u e  y i e l d s  (Verma, 
Marchant, and S c o t t  1988).  This s i t u a t i o n  arose  l a r g e l y  because y i e l d  es t imat ing  
techniques a r e  f requent ly  poorly executed in developing c o u n t r i e s ,  even by 
supposedly t r a i n e d  personnel from technica l  s t a t i o n s .  In t h e  China s tudy,  
although g r e a t  addi t ional  expense was p u t  i n t o  c o l l e c t i n g  d i r e c t  measured y i e l d  
da ta ,  t h e r e  was a  high c o r r e l a t i o n  between the magnitude and v a r i a b i l i t y  of 
farmer-estimated y i e l d s  and t h e  y i e l d s  of t h e  same p l o t s  d i r e c t l y  measured by 
techaica l  s t a t i o n  personnel .  



Even a  r e s u l t  l i k e  t h i s  i s  not wor th less ,  however, a s  t h e  exe rc i se  can 
i n s t i l l  confidence o r  caut ion  i n  t h e  use of t h e  da ta .  In cases  where budgets a r e  
t i g h t ,  d i r e c t l y  measuring a  subsample of t h e  households could se rve  a s  a  check 
of accuracy. Properly sampled, p a r t i a l  enumerations can f r equen t ly  be used t o  
pick up sys temat ic  b i a ses  i n  t h e  da ta  and provide grounds f o r  making reasonable 
adjustments .  

The measurement of y i e l d s  i s  only one example of d i r e c t  measurement. In t h e  
next  s e c t i o n ,  p r a c t i c a l  sugges t ions  and o t h e r  sources of re ferences  a r e  given f o r  
methods of d i r e c t  measurements of output ,  land s i z e ,  and s o i l  q u a l i t y .  

D i rec t  Observation. In t h e  l a t e  1970s, a g r i c u l t u r a l  economists from t h e  
In t e rna t iona l  Rice Research I n s t i t u t e  (IRRI) conducted a  supervised s tudy i n  the  
Ph i l ipp ines  t o  c o l l e c t  farm production data  by d i r e c t l y  observing t h e  inpu t s  and 
outputs  of t h e  farmer product ion process (Herdt and Mandac 1981). Researchers 
concluded t h a t  while  such a  methodology provided good i n s i g h t  on c e r t a i n  farm 
behavior and picked u p  some e r r o r s  found in survey methods, t h e  high expense made 
i t  i n f e a s i b l e  t o  apply gene ra l ly  in  farm production s t u d i e s .  

The paper by Leones i n  t h i s  s e r i e s  (Col lec t ing  Tine Allocation Doto) a l s o  
conta ins  a  sec t ion  on time a l l o c a t i o n ,  s p e c i f i c a l l y  t h e  use of d i r e c t  observat ion 
a s  a  method of c o l l e c t i n g  time a l l o c a t i o n  da ta .  Some of t h e  observa t ions  made 
t h e r e  can a l s o  be used t o  determine t h e  usefu lness  of t h i s  method i n  the  
c o l l e c t i o n  of  farm production da ta .  

D i rec t  observa t ion  does p lay  an important r o l e  i n  every farm production data  
c o l l e c t i o n  program. All of t h e  au thors  in  t h i s  s e r i e s  s i m i l a r l y  concluded t h a t  
d i r e c t  observa t ion  played an important r o l e  i n  a s ses s ing  t h e  r e l i a b i l i t y  and 
completeness of some da ta .  By observing what p a r t s  of  t h e  farming system were 
missed with t h e  o r i g i n a l  survey design (e .g. ,  crop production done on bunds and 
d ikes  i n  China; and c e r t a i n  secondary crops i n  t h e  in tercropping  system in 
Nepal), midsurvey c o r r e c t i o n s  could sometimes be i n s t i t u t e d .  These co r rec t ions  
o f t en  included r ev i s ing  t h e  ques t ionna i r e  and/or t r a i n i n g  t h e  enumerators. Even 
i f  c o r r e c t i o n s  were i n f e a s i b l e ,  an understanding of t hese  b i a ses  a r e  useful 
during l a t e r  a n a l y s i s .  

Di rec t  observat ion i s  p a r t i c u l a r l y  important when some physical  process o r  
s t r u c t u r e  a f f e c t s  production but possesses c h a r a c t e r i s t i c s  making i t  d i f f i c u l t  
t o  s impl i fy  i n t o  nea t  and concise  ca t egor i e s .  For example, t h e  researchers  must 
sometimes a s s e s s  t h e  e f f e c t i v e n e s s  of i r r i g a t i o n  (Dick 1939). In t h e  China 
s tudy,  q u a l i t a t i v e  information on farmer composting p r a c t i c e s  a t  f i r s t  def ied  
sys temiza t ion  in t h e  survey instrument .  Only a f t e r  each f a rmer ' s  p r a c t i c e s  were 
observed and catalogued was t h e r e  enough information t o  cons t ruc t  a  q u a n t i t a t i v e  
v a r i a b l e  f o r  use in production a n a l y s i s .  Moreover, some a g r i c u l t u r a l  economists 
f ind  mapping farmers '  p l o t s  t o  be an e f f e c t i v e  means of understanding d i f f e rences  
among farms in a  v i l l a g e ,  a s  well as  a id ing  in t h e  c o l l e c t i o n  of o t h e r  farm 
household da ta  (Hunt 1969). 



Secondary Data. In many cases ,  t h e r e  a r e  sources of da t a  t h a t  households cannot 
provide b u t  which a r e  valuable and even necessary f o r  analyzing farmer behavior 
o r  c a l c u l a t i n g  farm income. Examples inc lude  (1) da ta  from v i l l a g e ,  r eg iona l ,  
o r  na t ional  markets;  (2)  da t a  c o l l e c t e d  by loca l  t echn ica l  s t a t i o n  r ep resen t -  
a t i v e s ,  r e sea rche r s ,  extension s p e c i a l i s t s ,  o r  o t h e r  government o f f i c e s ;  (3 )  data  
from on-farm crop experiments; ( 4 )  da t a  from e a r l i e r  surveys;  and (5) d a t a  from 
o t h e r  a g r i c u l t u r a l  i n s t i t u t i o n s  t h a t  might have records  on indiv idual  farmers 
(e.g. ,  lending i n s t i t u t i o n s  o r  land o f f i c e s ) .  

Sources f o r  t h e s e  da ta  a r e  numerous and vary g r e a t l y  from country t o  
country.  S c o t t  (1990) provides an e x c e l l e n t  review of t h e  sources and uses of 
secondary da ta .  Spending time during t h e  i n i t i a l  phases of t h e  research 
a s s e s s i n g  t h e  a v a i l a b i l i t y  of secondary da ta  can g r e a t l y  s impl i fy  da ta  
c o l l e c t i o n ,  improve da ta  q u a l i t y ,  and poss ib ly  save some expense. For example, 
secondary d a t a  used i n  t h e  Nepal s tudy saved enumerators '  t ime and expense i n  
measuring p l o t  s i z e .  While farmers i n  some of t h e  a r e a s  d id  not know t h e i r  f i e l d  
s i z e s ,  r e sea rche r s  discovered t h a t  t h e  loca l  land o f f i c e  had c e r t i f i e d  f i e l d  
measurements f o r  every p iece  of  land i n  t h e  a r e a .  Double-checking confirmed 
t h e i r  accuracy,  and t h e  r e s u l t  was a  r e l i a b l e  s e t  of da t a  on a  c r i t i c a l  va r i ab le  
t h a t  i s  o f t en  d i f f i c u l t  and expensive t o  c o l l e c t .  

Access t o  c e r t a i n  information can give a  s e t  of da ta  from a  s i n g l e  year  a  
much g r e a t e r  s i g n i f i c a n c e .  By having data  beyond t h e  c r o s s  sec t ion  i t s e l f ,  t h e  
scope of a n a l y s i s  can be broadened. I f  t h e  ex i s t ence  of a  previous s tudy o r  da ta  
s e t  i s  known, an a s t u t e  choice of sample v i l l a g e s  can give a  study such a  time 
dimension. For example, t h e  Nepal study was designed t o  resurvey t h e  same s e t  
of v i l l a g e s  t h a t  another  r e sea rche r  had looked a t  15 yea r s  previous ly .  

In subsequent s e c t i o n s  of t h i s  paper,  o t h e r  examples of p laces  where 
secondary da ta  a r e  useful a r e  c i t e d .  The main poin t  t o  remember i s  t h a t  
c o l l e c t i n g  t h e s e  da ta  o f t en  r equ i re s  planning i n  advance. Also, t ime i s  of ten  
requi red  t o  understand t h e  content  of t h e  v a r i a b l e s  i n  o rde r  t o  ensure t h e i r  
e f f e c t i v e n e s s .  

Other Supplementary Data. Many o t h e r  sources of supplementary da ta  can be used: 
key informed in terv iews;  h i s t o r i c a l  in te rv iews;  supplementary surveys;  e t c .  Most 
of t h e s e  a r e  not  requi red  i n  a l l  s t u d i e s .  However, da t a  c o l l e c t e d  using some of 
t h e s e  methods a id  i n  understanding t h e  e n t i r e  socioeconomic framework of t h e  
v i l l a g e  economy, i n  pu t t ing  t h e  study i n t o  pe r spec t ive ,  and in c o l l e c t i n g  
information on v a r i a b l e s  considered common t o  most v i l l a g e  r e s i d e n t s .  

Among t h e  most useful techniques i s  t h e  key informant in terv iew.  This 
method involves in terv iewing a  person ( o r  persons) i n  t h e  v i l l a g e  who i s  in  a  
p o s i t i o n  t o  know key f a c t s  about t h e  e n t i r e  v i l l a g e  economy. Interviews a r e  not 
only he lpfu l  during study prepara t ion  and sample s e l e c t i o n ,  b u t  they o f t e n  allow 
t h e  c o l l e c t i o n  of v i l l a g e - l e v e l  v a r i a b l e s  t h a t  a f f e c t  t h e  behavior of a l l  
households i n  t h e  vi 1  lage ( e . g . ,  t h e  a g r i c u l t u r a l  ca lendar ;  l abor  migra t ion;  and 
i r r i g a t i o n  system e f f i c i e n c y ) .  



Another supplementary method, t h e  h i s t o r i c a l  in te rv iew,  g ives  important 
i n s i g h t s  i n t o  c u r r e n t  p rac t i ces ,p rov id ing  a  time dimension even i f  no previous 
s tudy was done i n  an a rea .  In t h e  China s tudy,  information e l i c i t e d  on t h e  
h i s t o r y  of technology adoption i s  being used t o  expla in  c u r r e n t  high-yielding 
v a r i e t y  use. In genera l ,  h i s t o r i c a l  in te rv iews y i e l d  accura t e  information i f  the  
event  i s  of some consequence f o r  t h e  farm household. For example, a  researcher  
i n  Indonesia repor ted  t h a t  land purchase values were r e c a l l e d  accura t e ly  by 
farmers up t o  20 yea r s  a f t e r  t h e  t r a n s a c t i o n  (Tumari 1989). Migrat ion,  adoption 
of a  r a d i c a l l y  new agronomic p r a c t i c e ,  a  major d i s a s t e r ,  an important purchase, 
and a  new job  a r e  a l l  events  t h a t  farmers remember v iv id ly  and t h a t  may s t i l l  
a f f e c t  c u r r e n t  farm behavior.  

The supplementary survey i s  done on a  small group of farm households 
s e l e c t e d  on t h e  b a s i s  of t h e  type  of da ta  required by t h e  r e sea rche r .  I t  i s  used 
t o  c o l l e c t  information on a  whole a r r a y  of minor v a r i a b l e s  t h a t  may be important 
i n  t h e  aggregate ,  but would be time consuming t o  ga the r  i n  d e t a i l  f o r  every 
household. I d e a l l y ,  t h e  v a r i a b l e  v a r i e s  r e l a t i v e l y  l i t t l e  from household t o  
household and, more impor tant ly ,  does not inf luence  farmer behavior i n  o t h e r  farm 
production a c t i v i t i e s .  For example, t h e  China s tudy employed t h i s  method t o  
c o l l e c t  input  and output  da t a  f o r  many minor household a c t i v i t i e s ,  such a s  small 
fowl r a i s i n g ,  egg product ion,  vegetable c u l t i v a t i o n ,  and fue l  product ion.  

The purpose of c o l l e c t i n g  t h i s  information i s  t o  obta in  a  more complete 
measure of farm income and l abor  use.  The information i s  u sua l ly  used t o  c r e a t e  
severa l  v a r i a b l e s  (such a s  "miscel laneous income") t h a t  can be appended t o  
household income. As such, s e l e c t i o n  of t h e  subsample i s  gene ra l ly  based on a  
random sample o r  random s t r a t i f i e d  sample. 

Another common a p p l i c a t i o n  of t h e  supplementary survey i s  t o  obta in  more 
i n s i g h t  i n t o  technica l  parameters t h e  average farmer might be e i t h e r  unaware of 
o r  unable t o  expla in  c l e a r l y .  Examples include input  t iming parameters,  l o s ses  
o r  ga ins  from a l t e r n a t i v e  production p r a c t i c e s ,  and v i l l a g e  market va r i ab le s  
(e.g:, p r i c e s ,  d i s t ances ,  t iming,  and t r ansac t ion  f e e s ) .  Unlike t h e  c o l l e c t i o n  
of miscel laneous income d a t a ,  which most l i k e l y  depend on a  random subsample 
s e l e c t i o n ,  t h e  supplemental survey usual ly  i s  conducted using a  spec ia l  s e t  of 
farmers with t h e  a b i l i t y ,  exper ience ,  and/or t r a i n i n g  t h a t  provide t h e  most 
accu ra t e  i n s i g h t s .  In t h i s  r e s p e c t ,  t h e  supplementary survey i s  s i m i l a r  t o  a  key 
informant in te rv iew.  

ORGANIZING THE DESIGN OF THE DATA COLLECTION EFFORT 

This sec t ion  wi l l  p resent  p r i n c i p l e s  and organiza t ional  precepts  t h a t  a id  
t h e  r e sea rche r  i n  developing a  da ta  c o l l e c t i o n  s t r a t e g y .  These p r i n c i p l e s  of 
design can be used on two l e v e l s .  F i r s t ,  f o r  organizing t h e  e n t i r e  farm 
production survey o r  recordkeeping system; and second, f o r  c r e a t i n g  a  s e r i e s  of 
ques t ions  t o  e f f i c i e n t l y  and e f f e c t i v e l y  c o l l e c t  information on a  s i n g l e  s e t  of 
r e l a t e d  v a r i a b l e s  ( e .g . ,  how t o  account f o r  t h e  sources and uses of  t h e  t o t a l  
production of a  c e r t a i n  c rop) .  



This s e c t i o n  provides t h r e e  approaches t o  organiz ing  t h e  c o l l e c t i o n  of farm 
product ion da ta  - t h e  "production funct ion"  approach; t h e  "income statement"  
approach; and t h e  "balance shee t "  approach. 

The "Production Function" Approach 

The production funct ion  i s  among t h e  a g r i c u l t u r a l  economist 's  most 
fundamental a n a l y t i c a l  t o o l s .  A production funct ion  r e l a t e s  t h e  inpu t s  required 
f o r  any product ion a c t i v i t y  t o  t h e  output  of t h a t  process .  The i n t e r e s t  here,  
however, i s  not  i n  performing t h i s  kind of a n a l y s i s .  The production funct ion  as  
a  concept i s  i t s e l f  useful i n  organizing t h e  design of a  da t a  c o l l e c t i o n  
s t r a t e g y .  

The China s tudy r e sea rche r  b u i l t  h i s  survey e x p l i c i t l y  on t h i s  abs t r ac t ion .  
A product ion funct ion  can be w r i t t e n  as  

Output = f(Land, Labor, Chemical F e r t i l i z e r ,  Organic F e r t i l i z e r ,  
C a p i t a l ,  and Other Inpu t s ) .  

The s e c t i o n s  of t h e  crop production forms were designed with t h e  following 
format: 

I .  Output 
11. Land 
111. Labor 
IV, Chemical F e r t i l i z e r  
V .  Organic F e r t i l i z e r  
V I .  Capital  
VII. Other Inputs .  

Within each of t h e s e  blocks,  da ta  were c o l l e c t e d  on a  "by crop" bas is .  
P r a c t i c a l l y ,  t h i s  means t h a t  a l l  q u a n t i t i e s  and expendi tures  f o r  a  s i n g l e  input  
( f e r t i l i z e r ,  f o r  example) a r e  c o l l e c t e d  a t  one time f o r  a l l  of t h e  crops.  

This s t r a t e g y  has severa l  advantages. F i r s t ,  t h e  format i s  e a s i l y  
understood by enumerators and respondents.  By comprehending t h e  p a t t e r n  of the  
ques t ions ,  p a r t i c i p a n t s  b e t t e r  understand t h e  s i g n i f i c a n c e  of t h e  cur rent  
ques t ion  and of t h e  r e l a t i o n s h i p  of t h i s  ques t ion  t o  t h e  o t h e r  p a r t s  o f  t h e  
survey. This l i k e l y  has a  p o s i t i v e  impact on t h e  da ta  q u a l i t y .  

To ensure  t h e  value of t h i s  approach, t r a i n e d  enumerators i n  t h e  China study 
took farmers b r i e f l y  through an o u t l i n e  of t h e  survey before s t a r t i n g .  The 
enumerators f e l t  t h a t  many farmers understood both t h e  s i g n i f i c a n c e  of c e r t a i n  
ques t ions  and t h e  log ic  behind t h e  order  in  which ques t ions  appeared. This was 
made evident  by farmers '  comments showing t h a t  they comprehended why they were 
being asked c e r t a i n  ques t ions .  For example, i n  a  s i t u a t i o n  where one input  was 
l inked t o  another  ( e . g . ,  t h e  use of spraying equipment and l abor  f o r  i n s e c t  
c o n t r o l ) ,  a f t e r  answering t h e  l abor  ques t ions ,  severa l  responses r e fe r r ed  back 
t o  t h e  s e c t i o n  when asked about c a p i t a l  u t i l i z a t i o n  ( " I  used t h e  sp raye r  whenever 



I was doing i n s e c t  cont ro l  work, and you asked me t h a t  when we were d iscuss ing  
' l a b o r ' " ) .  

Another advantage of  t h e  production funct ion  s t r a t e g y  i s  t h a t  i t  provides 
a na tura l  avenue f o r  e s t a b l i s h i n g  cross-checks.  All i npu t s  a r e  enumerated i n  
d i s t i n c t l y  s e p a r a t e  blocks. Often,  combinations of c e r t a i n  inpu t s  can poin t  t o  
da t a  incons i s t enc ie s  i n  one s e c t i o n  o r  t h e  o the r .  For example, a  cross-check i n  
t h e  China s tudy permit ted r e sea rche r s  t o  quickly  a s s e s s  t h e  "accuracy" of each 
ques t ionna i r e .  In t h e  land s e c t i o n ,  t h e  farmer provided information on t h e  area 
planted t o  each crop.  In t h e  f e r t i l i z e r  s e c t i o n ,  t h e  farmer gave information on 
how much t o t a l  (not  a  per  land-uni t  f i g u r e )  f e r t i l i z e r  was used on each crop.  
We1 1-establ  ished maximum (agronomically determined) and minimum (admin i s t r a t ive ly  
encouraged) l e v e l s  of n i t rogen and phosphate usage were known. Any devia t ion  
above o r  below t h e s e  l i m i t s  pointed t o  an incons is tency  i n  t h e  da ta  of t h a t  
p a r t i c u l a r  survey.  

The product ion funct ion  approach i s  useful  p a r t i c u l a r l y  i n  helping t o  
l o g i c a l l y  s t r u c t u r e  a  da ta  c o l l e c t i o n  program and account f o r  a l l  a g r i c u l t u r a l  
a c t i v i t i e s .  The approach does, however, have l i m i t s .  The production funct ion  
i s  a  t echn ica l  concept and cannot,  per  s e ,  account f o r  economic behavior.  Each 
of t h e  s e c t i o n s  i n  t h e  China s tudy was modified t o  conta in  ques t ions  pe r t a in ing  
not only t o  physical  i npu t s ,  but  a l s o  t o  p r i c e s ,  expendi tures ,  and o t h e r  
p e r t i n e n t  c h a r a c t e r i s t i c s  of t h e  inpu t s  and outputs .  

This ove ra l l  approach has o t h e r  drawbacks, however. Repet i t ion  of t h e  same 
ques t ions  on each crop i s  t ime consuming. Moreover, t h e  approach i s  designed t o  
c o l l e c t  information t h a t  may be more d e t a i l e d  than many s t u d i e s  r equ i re ,  
e s p e c i a l l y  those  not concentrated on producer behavior.  Furthermore, when t h e r e  
a r e  " j o i n t - i n p u t s , "  t h e  enumeration of one input  i s  o f t en  made more accura t e  when 
answered wi th in  t h e  context  of a  quest ion asked about another .  For example, i n  
t h e  China s tudy,  l abor  expended on plowing and t h e  time t h a t  bul locks o r  t r a c t o r s  
were used a r e  t h e  same. Considerat ion of both of t hese  fac tored  concurrent ly  may 
have led  t o  a  more accura t e  r e c a l l  of both v a r i a b l e s .  

S i m i l a r l y ,  o t h e r  da t a  c o l l e c t i o n  designs can use a  more s treamlined 
"production funct ion"  approach. A l e s s  d e t a i l e d  approach t o  da ta  c o l l e c t i o n  
involves asking about a l l  i npu t s  f o r  a  s i n g l e  crop o r  group of crops 
s imultaneously.  In t h e  Indonesian survey t h e  production blocks were s e t  up in 
t h i s  manner. An example of t h i s  abbreviated method i s  given in Appendix B. With 
t h e  exception of labor  inpu t ,  t h i s  form e l i c i t s  a l l  r e l evan t  input  and output  
da ta  f o r  t h e  s t u d y ' s  major crops.  

The "Income Statement" Approach 

An income statement  i s  a  system of accounts t h a t  t a b u l a t e s  t h e  gross  revenue 
of t h e  farm e n t e r p r i s e ,  deducts t h e  expenses, and a r r i v e s  a t  ne t  revenue o r  
p r o f i t .  In a  s t r i c t  accounting sense ,  only cu r ren t  income and expenses should 
be included.  The purpose of t h e  income statement  i s  t o  provide an accura te  
accounting of t h e  p r o f i t a b i l i t y  of t h e  cu r ren t  y e a r ' s  bus iness .  



From a conceptual s t andpo in t ,  t h i s  approach i s  c o n s i s t e n t  with s t u d i e s  
aiming t o  e l i c i t  n e t  farm income. Although i t  i s  f e a s i b l e  t h a t  t h e  e n t i r e  
ques t ionna i r e  can be organized around t h e  s t r u c t u r e  of t h e  income s ta tement ,  the  
ques t ionna i r e s  and t h e  recordkeeping systems used i n  t h e  s t u d i e s  i n  t h i s  s e r i e s  
d id  no t .  Probably t h e  most notable  survey u t i l i z i n g  t h i s  paradigm i s  t h e  United 
S t a t e s  a g r i c u l t u r a l  census household survey,  suggest ing t h a t  t h i s  approach may 
b e t t e r  f i t  households i n  a developed economy, where farm records  a r e  kept in  a 
way t h a t  f a c i l i t a t e s  such a survey design.  

This  f a c t ,  however, does not  diminish t h e  usefu lness  of t h e  income statement  
concept a s  a model f o r  organizing da ta  c o l l e c t i o n ,  e s p e c i a l l y  when s t r u c t u r i n g  
indiv idual  p ieces  of ques t ionnai res .  There a r e  two main b e n e f i t s  a s soc ia t ed  with 
adopting t h i s  framework. F i r s t ,  a s  w i t h  t h e  production func t ion  approach, i t  
he lps  ensure  da ta  con t inu i ty  and completeness.  Second, i t  avoids  t h e  "gross o r  
n e t "  problem. When asking a farmer about income generated by a c e r t a i n  
e n t e r p r i s e  o r  a c t i v i t y ,  c l a r i f i c a t i o n  i s  always needed a s  t o  whether t h e  number 
i s  n e t  of  expenses o r  not .  The s t r u c t u r e  of t h e  income s ta tement  approach 
ensures  t h a t  only n e t  income i s  measured. 

The concept of t h e  income statement  i s  adopted i n  many p a r t s  of t h e  s t u d i e s  
covered i n  t h i s  s e r i e s .  In accounting f o r  miscellaneous income earned from minor 
f r u i t  and vegetable  s a l e s ,  l i v e s t o c k  e n t e r p r i s e s ,  and o t h e r  s i d e l i n e  a g r i c u l t u r a l  
a c t i v i t i e s ,  r e sea rche r s  i n  t h e  China s tudy formulated a t a b l e  based on an income 
s ta tement  approach. Appendix C i s  an example of t h e  t a b l e  used t o  t a b u l a t e  
income from t h e  s a l e s  of poul t ry  products ,  l i ves tock  a c t i v i t i e s ,  and o the r  
noncropping farm production processes.  The t a b l e  a l s o  accounts  f o r  some of the  
major noncash expenses, a s  well a s  marketing c o s t s .  Off-farm a c t i v i t i e s  were 
enumerated elsewhere i n  t h e  survey form. 

In t h e  Phi l ippine  s tudy,  t h e  recordkeeping system f o r  l i v e s t o c k  a c t i v i t i e s  
a l s o  conforms t o  t h e  "income statement"  approach. Appendix D reproduces t h e  form 
headings on t h e  revenues and expenses received from l i v e s t o c k  a c t i v i t i e s  f i l l e d  
i n  by farmers.  A l a r g e  p a r t  of t h e  da ta  c o l l e c t i o n  e f f o r t  i n  t h i s  s tudy (pa r t  
of Form 6 and most of Form 7 )  was focused on ga ther ing  and quant i fy ing  noncash 
c o s t s  and revenues incurred on t h e  household's f i e l d s  ( e . g . ,  use of  feed produced 
on t h e  farm and use of t h e  d r a f t  animals on own p l o t s ) .  These items should not 
be valued by t h e  farmer,  but an accounting of a l l  major a l l o c a t i o n s  of t h e  farm 
household ' s  resources  i s  r e ~ u i r e d .  

The "Balance Sheet" Approach 

The balance shee t  approach, l i k e  the  income statement  approach, i s  based on 
t h e  accounting d i s c i p l i n e .  In accounting,  t h e  balance shee t  t r a c k s  t h e  increase  
i n  and d isposa l  of a s s e t s  and 1 i a b i l i t i e s  belonging t o  an e n t e r p r i s e  o r  bus iness .  
Like t h e  "income statement"  concept ,  none of the  overa l l  da ta  c o l l e c t i o n  e f f o r t s  
a r e  f u l l y  based on t h i s  model. Moreover, t h i s  approach i s  not l i k e l y  t o  provide 
t h e  p r inc ipa l  underlying s t r u c t u r e  f o r  anything b u t  a s tudy focusing on farm 
f i n a n c i a l  i s s u e s .  



In many a r e a s ,  however, t h e  concept i s  useful  i n  both a g r i c u l t u r a l  
production and nonproduction s t u d i e s .  Co l l ec t ing  Consumption and Expenditure 
Doto by Carol Levin desc r ibes  how t h i s  concept can be used t o  enumerate many 
v a r i a b l e s  o r  s e t s  of v a r i a b l e s  r e l evan t  t o  r u r a l  r e sea rch .  

This approach a l s o  has severa l  uses i n  a g r i c u l t u r a l  production s tud ie s .  
Appendix E ,  taken from t h e  China s tudy,  i s  based on t h e  balance shee t  p r inc ip l e .  
The t a b l e  i s  designed t o  obta in  a l l  sources and uses of a l l  of t h e  major food 
crops ,  o i l s e e d s ,  and feed  crops produced by a  household i n  one season. Besides 
t h i s  func t ion ,  t h e  balance shee t  approach can be used t o  account f o r  sources of 
cash f o r  production inpu t s ,  f o r  c r e d i t  t r a n s a c t i o n s  and repayments, and f o r  use 
of family l abor .  

In t h e  example shown, t h i s  approach was used t o  t r a c k  t h e  d isposa l  of crops 
during da ta  c o l l e c t i o n  i n  t h e  second round. By pu t t ing  a l l  t r a n s a c t i o n s  on a  
s i n g l e  t a b l e ,  an enumerator with a  c a l c u l a t o r  can make s u r e  t h e  t a b l e  balances 
before proceeding t o  t h e  next s ec t ion  of t h e  survey.  When using t h i s  t a b l e ,  
o t h e r  problems, such a s  missing p l o t s ,  overest imated y i e l d s ,  market purchases, 
and r e c e i p t  of g i f t s  can become apparent  when balancing crop outflows and 
inf lows.  Many problems and omissions encountered i n  t h e  f i r s t  round of the  same 
survey,  which involved c o l l e c t i n g  e s s e n t i a l l y  t h e  same information but  i n  a  l e s s  
sys temat ic  f a sh ion ,  were solved using t h i s  approach. Analysis  of t h e  data  showed 
s i g n i f i c a n t l y  fewer d i sc repanc ie s  i n  t h e  ove ra l l  da ta  s e t  i n  t h e  second round 
when t h e  balance shee t  approach was used. 

SETTING UP THE SURVEY 

In t h i s  s e c t i o n ,  o t h e r  p r a c t i c a l  suggest ions t o  a id  r e sea rche r s  designing 
da ta  c o l l e c t i o n  s t r a t e g i e s  a r e  provided. The d iscuss ion  c e n t e r s  on moving the  
r e sea rche r  from conceptua l iza t ion  of t h e  form of t h e  da ta  c o l l e c t i o n  s t r a t e g y  t o  
t h e  beginning of t h e  c r e a t i o n  of t h e  survey instrument  o r  recordkeeping system. 
The t h r e e  main i s s u e s  a r e  (1) how t o  determine which crops ,  i npu t s ,  and o the r  
a g r i c u l t u r a l  a c t i v i t i e s  should be " b u i l t  in"  t o  t h e  survey ins t ruments ;  ( 2 )  what 
s e t  of mechanisms i n  t h e  instrument  wi l l  ensure coverage of t h e s e  pr inc ipa l  
farming a c t i v i t i e s ;  and (3)  f i n a l l y ,  how the  r e sea rche r  decides i f  an important 
va r i ab le  r e q u i r e s  a  spec ia l  d i r e c t  measurement e f f o r t .  

Before t h e  Survey 

The presurvey process i s  among t h e  most impor tant ,  but t y p i c a l l y  l e a s t  
emphasized elements involved in c rea t ing  t h e  survey instrument  o r  recordkeeping 
system. A thorough presurvey i s  the  key t o  understanding t h e  most important 
e n t e r p r i s e s ,  cropping p a t t e r n s ,  input  mixes, and farming techniques i n  a  sample 
a r e a .  This information i s  required t o  f i n d l i z e  t h e  design of t h e  survey 
instrument  o r  recordkeeping system. The development o f  a  comprehensive precoding 
system, discussed i n  t h e  next s e c t i o n ,  r e l i e s  on information c o l l e c t e d  during the  
presurvey. 



The main o b j e c t i v e  of t h e  presurvey i s  t o  c o l l e c t  an exhaus t ive  l i s t  of 
ou tpu t s  and i n p u t s ,  r equ i r ing  t h a t  t h e  exe rc i se  be done with a  wide cross-sec t ion  
of  t h e  f i n a l  sample s i t e s .  Other t a s k s  a r e  a l s o  done during t h i s  process.  For 
example, t h e  appropr i a t e  leve l  of d isaggregat ion  and t h e  v a r i a b l e s  t h a t  requi re  
d i r e c t  measurement a r e  determined. In t h e  China presurvey during t h e  f i r s t  
round, only v i l l a g e  l eade r s  o r  t h e i r  c l o s e  a s s o c i a t e s  were asked t o  f i l l  in  t h e  
form because of  convenience and expedience. The r e l a t i v e l y  high pos i t i on  of the  
i n i t i a l  respondents ,  however, d i s t o r t e d  t h e  view of t h e  typ ica l  c rops  and inpu t s  
used by most of t h e  farmers i n  t h e  v i l l a g e .  To c o r r e c t  t h i s  shortcoming, during 
t h e  p r e t e s t i n g  phase f o r  t h e  second season, a  small but  random subsample of 
households was chosen. The da ta  obtained from t h i s  more r e p r e s e n t a t i v e  group 
allowed f o r  a  near  complete i d e n t i f i c a t i o n  of crops and farming p r a c t i c e s  before 
f i n a l  r e v i s i o n s  were made t o  t h e  second round survey instrument .  The presurvey 
can a l s o  be based on one o r  more of t h e  supplementary survey methods ( e .g . ,  key 
informant o r  s t r a t i f i e d  random subsample),  a s  d iscussed  i n  t h e  sec t ion  on 
supplementary da ta  c o l l e c t i o n  methods. 

S e t t i n g  Up a Precoding System 

A major advantage of obta in ing  an exhaust ive l i s t  of major c rops ,  v a r i e t i e s ,  
and inpu t s  p r i o r  t o  d r a f t i n g  t h e  f i n a l  survey i s  t h a t  t h e  r e sea rche r  can use t h i s  
information t o  bu i ld  a  comprehensive precoding system. S t r u c t u r i n g  t h e  form t o  
inc lude  codes has severa l  b e n e f i t s .  F i r s t ,  a s  d iscussed  i n  t h e  sec t ion  on 
general p r i n c i p l e s  of da ta  c o l l e c t i o n ,  prompting t h e  respondent always helps 
e l imina te  missing observa t ions .  Second, cons is tency  i s  b u i l t  i n t o  t h e  data  
across  households. I f  major crops a r e  a l l  represented  i n  a  uniform t a b u l a r  form, 
each household provides information on t h e  same s e t  of crops and f i l l s  in  the  
form i n  t h e  same o rde r .  F ina l ly ,  en t ry  of product ion da ta  and use of t h e  
information a f t e r  c o l l e c t i o n  i s  f a c i l i t a t e d .  

Appendices F and G show two t a b l e s  from t h e  China s tudy,  one from t h e  f i r s t  
round without a  designated column f o r  precoded crops ,  t h e  o t h e r  from t h e  second 
round with t h i s  information included.  In conjunct ion with t h e  experiences from 
t h e  d i f f e r e n t  survey rounds, t hese  t a b l e s  he lp  i l l u s t r a t e  t h e  advantages of 
precoded forms. In t h e  f i r s t  round of data  c o l l e c t i o n ,  t h e  enumerator was asked 
t o  f i l l  i n  t h e  crop type i n  t h e  le f t -hand column of t h e  example t a b l e  (Appendix 
F).  Simple a s  t h i s  e x e r c i s e  may seem, several  problems a rose .  Often t h e  crop 
was given a  d i f f e r e n t  name when moving from t a b l e  t o  t a b l e  within a  s i n g l e  
household. For example, although the  respondent was r e f e r r i n g  t o  a  c e r t a i n  
v a r i e t y  of r i c e ,  i t  was w r i t t e n  i n  t h e  form a s  "ratooned r i c e "  i n  one t a b l e ,  
v a r i e t y  "34-1" i n  a  second t a b l e ,  and simply as  "middle r i c e "  i n  s t i l l  another  
t a b l e .  This "nomenclature" problem was magnified when moving among households 
within a  v i l l a g e ,  and among v i l l a g e s .  

Other problems f requent ly  a rose  when precoded forms were not used in the  
China s tudy.  Enumerators pe r iod ica l ly  forgot  t o  ask farmers about a  c e r t a i n  crop 
on one of t h e  forms only.  In o t h e r  cases ,  when a  farmer d id  not use an input  f o r  
a  c e r t a i n  crop and t h e  column was l e f t  blank, enumerators were asked t o  double- 
check whether t h e  blank was a  missing observat ion o r  a  zero e n t r y .  Another 



source of p o t e n t i a l  e r r o r  a rose  when d a t a  en t ry  personnel t r i e d  t o  ass ign  code 
numbers t o  t h e  crop names w r i t t e n  i n t o  t h e  t a b l e s .  Inaccurac ies  and 
incons i s t enc ie s  caused by t h e  assignment of wrong crop codes can only be removed 
by long hours of  da t a  c leaning .  

Including crops and t h e i r  preassigned codes d i r e c t l y  on t h e  second-round 
forms (Appendix G) overcame many of these  problems. However, implementation of 
t h i s  s t e p  requi red  t h e  time and expense of conducting a ca re fu l  presurvey of the 
farming systems f o r  t h e  second season.  In systems with many d i f f e r e n t  crops o r  
with complicated and highly va r i ab le  in tercropping  o r  mu1 t i p l e  cropping systems, 
complete coverage can be d i f f i c u l t  t o  ob ta in .  When a precoding system i s  used 
and a small subse t  of crops or inpu t s  a r e  missed, t h e r e  i s  a c t u a l l y  a higher  
p r o b a b i l i t y  t h a t  enumerators and respondents wi l l  not no t i ce  these  one o r  two 
excluded a c t i v i t i e s .  In some cases ,  no precoding might be b e t t e r  than p a r t i a l  
precoding. In gene ra l ,  however, t h e  payoff i n  da ta  q u a l i t y  and reduct ion i n  data  
c leaning  accru ing  from a complete precoding system i s  s u b s t a n t i a l .  

Di rec t  Measure o r  Survey? 

This s e c t i o n  d iscusses  t h e  process through which t h e  r e sea rche r  decides 
whether t h e  survey response provides s u f f i c i e n t l y  accura t e  da ta  o r  i f  
supplementary measures ( t h a t  i s  d i r e c t  measurement) a r e  needed f o r  c e r t a i n  
v a r i a b l e s .  The r e sea rche r  always faces  t h e  dilemma a s  t o  whether o r  not the  
va r i ab le  i s  important  enough, t h e  p r o j e c t ' s  resources s u f f i c i e n t  enough, and/or 
t h e  e s t ima tes  by farmers inaccura t e  enough t o  warrant  a c t u a l  measurement by a 
research team. When i s  d i r e c t  measurement requi red?  What v a r i a b l e s  requi re  
spec ia l  t rea tment?  I f  needed, how i s  a d i r e c t  measurement procedure se l ec t ed?  

As seen i n  t h e  conceptual s e c t i o n ,  t h e  evidence i s  mixed as  t o  when d i r e c t  
measurement i s  requi red  f o r  many v a r i a b l e s .  Some claim t h a t  t h e  e r r o r  involved 
i n  many d i r e c t  measurement procedures in t roduces  a s  much e r r o r  a s  t h a t  found in 
survey o r  recordkeeping e s t ima tes .  Others  have found t h a t  d i r e c t  measurement of 
some v a r i a b l e s  i n  c e r t a i n  s i t u a t i o n s  i s  t h e  only v i ab le  means f o r  g e t t i n g  da ta .  

One f i n a l  quest ion c e r t a i n l y  c rosses  t h e  minds of researchers  throughout 
every s tudy.  How can we determine i f  farmer e s t ima tes  a r e  accura t e?  There i s  
no pa t  answer, but  common observa t ions  by members of t h i s  research group led  t o  
severa l  g e n e r a l i z a t i o n s .  Above a l l ,  the  farmers themselves provide t h e  most 
dec i s ive  evidence. Most farmers wi l l  b lun t ly  and d i r e c t l y  say t h a t  they do not 
know the  answer t o  a ques t ion .  They a l s o  of ten  i n d i c a t e  i f  an es t imate  i s  
d i f f i c u l t  t o  make. Not every comment by every respondent i s  t r u e ,  but  i f  a 
comment on t h e  d i f f i c u l t y  of providing information i s  repeated,  i t  i s  probably 
t r u e .  

S imi l a r  i n s i g h t s  can be obtained from key informants before t h e  data 
c o l l e c t i o n  system i s  designed, but f requent ly  a headman o r  v i l l a g e  l eade r  wi l l  
misjudge t h e  f a r m e r ' s  a b i l i t y .  In some cases ,  t h e  f a rmer ' s  a b i l i t y  i s  
overest imated;  i n  o t h e r s ,  i t  i s  underestimated. Some l eade r s  th ink  t h a t  although 
they may be a b l e  t o  es t imate  a c e r t a i n  va r i ab le ,  t h e  average farmer cannot (when, 



i n  f a c t ,  f r equen t ly  they  can!) .  Other l eade r s ,  who may be t r a i n e d  a g r i c u l t u r a l -  
i s t s ,  may th ink  knowledge t h a t  i s  common t o  them can a l s o  be e a s i l y  obtained from 
fanners  (when, i n  f a c t ,  most farmers cannot understand c e r t a i n  concepts ) .  When 
as ses s ing  r e l i a b i l i t y  of  responses t o  ques t ions ,  a l l  groups of households need 
t o  be cons idered .  

An e a r l y  review of da t a  from responses t o  ques t ions  suspected t o  be subjec t  
t o  l a r g e  es t imat ion  problems a l s o  r evea l s  t h i s  kind of problem. I f  two 
households have s i m i l a r  c h a r a c t e r i s t i c s ,  y e t  c e r t a i n  v a r i a b l e s  vary g r e a t l y  
between t h e  two, t h i s  can i n d i c a t e  a  problem. Once a  v a r i a t i o n  i s  uncovered, 
f u r t h e r  i n v e s t i g a t i o n  i n t o  t h e  cause of t h e  d i f f e r e n c e ,  such a s  a  follow-up 
i n q u i r y ,  can uncover t h e  source .  Discovering t h e  sources  of measurement 
incons i s t enc ie s  may o r  may not  lead t o  supplemental da t a  c o l l e c t i o n  e f f o r t s .  The 
r e sea rche r  can l i v e  with t h e  problem; t r y  t o  so lve  t h e  problem a n a l y t i c a l l y  
l a t e r ;  subsequently r e f i n e  t h e  ques t ionna i r e ;  o r  use a  method t h a t  d i r e c t l y  
measures t h e  v a r i a b l e .  

MEASURING C R I T I C A L  VARIABLES 

In a g r i c u l t u r a l  production s t u d i e s  one group of v a r i a b l e s  p lays  an important 
r o l e  i n  most a g r i c u l t u r a l  opera t ions .  This s ec t ion  looks a t  methods f o r  
measuring o u t p u t ,  y i e l d s ,  land ,  l a b o r ,  c a p i t a l ,  and o t h e r  product ion f a c t o r s .  
The d i scuss ion  pr imar i ly  focuses on methods f o r  cons t ruc t ing  da ta  c o l l e c t i o n  
ins t ruments  f o r  t h e i r  e f f e c t i v e  enumeration. This d iscuss ion  i s  organized using 
t h e  "product ion func t ion"  approach a s  discussed i n  an e a r l i e r  s e c t i o n .  The f i n a l  
p a r t  of t h e  s e c t i o n  reviews a  v a r i e t y  of measurement i s s u e s  on a  s e t  of 
miscel laneous t o p i c s ,  inc luding  e s t a b l i s h i n g  s t anda rds ,  e s t ima t ing  t r ansac t ion  
c o s t s ,  and c o l l e c t i n g  da ta  on mul t ip l e  cropping systems.  

Output and Y i e l d s  

Sown a rea  and y i e l d  determine t h e  output  of a  crop.  Coming t o  an output  
f i g u r e  e i t h e r  involves d i r e c t  es t imat ion  o r  the  es t imat ion  of sown area and y i e l d  
components. Here we examine t h e  quest ion of how t o  e s t ima te  output  and y i e l d ,  
given a  known land a r e a .  The following subsect ion examines how t o  es t imate  land 
a r e a .  

Output. Unless a l l  output  i s  gathered a t  one loca t ion  a t  one time, i t  i s  
d i f f i c u l t  t o  measure output  d i r e c t l y .  In some c o u n t r i e s ,  a l l  output  i s  s to red  
i n  one loca t ion  - a  s to rage  b in ,  in  bags in a  warehouse, o r  some o t h e r  space. 
I f  so and i f  t h e  harves t  occurs  a t  one time, then a  spec ia l  e f f o r t  t o  es t imate  
t h e  t o t a l  harvested output  can be r e l a t i v e l y  inexpensive.  In these  spec ia l  
s i t u a t i o n s  t h e  main add i t iona l  va r i ab le s  t h a t  a r e  needed a r e  beginning 
i n v e n t o r i e s  and amount of " leakages" f o r  t r a n s a c t i o n s  during t h e  harves t  such a s  
in-kind wage payments, loan repayments, and g i f t  d i s p e r s a l s .  The timing required 
t o  d i r e c t l y  e s t ima te  output  i s  c r i t i c a l .  Enumerators must be present  immediately 
a f t e r  t h e  ha rves t  has been completed. Furthermore, enumerators wi l l  need 



cons iderable  a n a l y t i c a l  s k i l l s  t o  e s t ima te  q u a n t i t i e s  from volume measurements 
of bin bags and o t h e r  s to rage  f a c i l i t i e s .  Even s o ,  e r r o r  s t i l l  e x i s t s .  This 
method should be considered supplementary t o  o t h e r  es t imat ion  methods. H u n t  
(1969) inc ludes  a s e c t i o n  on s t e p s  t h a t  can be used t o  measure output  d i r e c t l y .  

Another way t o  e s t ima te  output  i s  t o  use " i n d i r e c t "  methods. Spencer (1989) 
devotes a conc i se  s e c t i o n  t o  desc r ib ing  these  methods. 

There a r e  severa l  poss ib l e  v a r i a t i o n s  of t h i s  [ i n d i r e c t  output  
es t imat ion]  method. Farmers can be interviewed a t  t h e  end of t h e  crop 
yea r  and asked t o  e s t ima te  t h e  quan t i ty  of each crop harvested during 
t h e  year .  Questions on family consumption and s a l e  of  t h e  crop can be 
included provided u n i t s  a r e  recorded i n  loca l  measures. These loca l  
measures can then be converted t o  s tandard u n i t s  by applying r a t e s  
determined by t h e  r e sea rche r .  

In another  vers ion  of t h i s  method t h e  q u a n t i t i e s  of t h e  harvested 
crop a l l o c a t e d  t o  d i f f e r e n t  uses a r e  recorded a s  they occur.  
Q u a n t i t i e s  consumed a t  home, q u a n t i t i e s  s o l d ,  g i f t s ,  e t c .  a r e  
c a r e f u l l y  recorded.  This "consumption s tudy" approach was used by 
Zuckerman i n  h i s  s tudy of Yoruba smallholder  cropping systems [through 
In t e rna t iona l  I n s t i t u t e  of Tropical Agr icul ture ,  Ibadan, Nigeria] and 
r e q u i r e s  a very high v i s i t i n g  frequency. 

Y i e l d s .  Typica l ly ,  most r e sea rche r s  r e l y  on y i e l d  e s t ima tes  in  o rde r  t o  a r r i v e  
a t  an e s t ima te  of t o t a l  a g r i c u l t u r a l  output .  A l t e rna t ive  s t r a t e g i e s  f o r  
c o l l e c t i n g  y i e l d  da ta  inc lude:  

( a )  e s t ima tes  obtained d i r e c t l y  from farmers - p r i o r  t o  and a f t e r  ha rves t ;  

(b) c rop  c u t t i n g  methods; and 

(c)  t h i r d  pa r ty  e s t ima t ing  methods. 

While t h e  f i r s t  of t h e s e  methods can be incorpora ted  i n t o  a survey form o r  
recordkeeping system, t h e  o the r s  r equ i re  supplementary c o l l e c t i o n .  Each o f f e r s  
a v i ab le  a l t e r n a t i v e  f o r  c o l l e c t i n g  y i e l d  information.  Since t h e  accuracy of 
t h i s  va r i ab le  i s  so important ,  however, many r e sea rche r s  choose t o  use more than 
one. Yield e s t i m a t e s  from t h e  Malawi study were obtained using t h e  f i r s t  two 
methods. Researchers  i n  t h e  China study used a procedure (described below) 
involving a l l  t h r e e  methods and asked farmers about t h e i r  y i e l d s  twice.  
Regardless of which physical  measurement program i s  used, most researchers  e l i c i t  
y i e l d s  d i r e c t l y  from farmers.  Enumerators should ge t  y i e l d  es t imates  from 
farmers a s  soon a f t e r  harves t  a s  poss ib l e  f o r  t h e  b e s t  e s t ima tes .  

Another problem i s  t h a t  farmers may respond t o  que r i e s  about y i e l d s  with 
h i s t o r i c a l  average harves t  f i g u r e s  ( e .g . ,  " I  ge t  about 2 tons  per  hec tare  every 
y e a r " ) .  The e a r l i e r  d iscuss ion  about s t r u c t u r i n g  a survey t o  keep farmers from 



giv ing  h i s t o r i c a l  averages i s  e s p e c i a l l y  r e l evan t  here .  One way t o  avoid t h i s  
problem i s  t o  c o l l e c t  y i e l d s  by p l o t s ,  i f  such information can be s o l i c i t e d .  

Yield informat ion ,  however, i s  not always easy t o  c o l l e c t .  In some 
c o u n t r i e s ,  farmers have incen t ives  t o  ch ron ica l ly  over- repor t  o r  under-report  
y i e l d s .  Even without  t hese  bias- inducing t endenc ie s ,  farmers cannot always 
accura t e ly  supply t h i s  information.  In genera l ,  i n  reg ions  where land i s  l e s s  
s ca rce ,  pe r  land u n i t  measures a r e  more d i f f i c u l t  t o  enumerate accura t e ly .  

When in t e rv iew techniques do not e l i c i t  accu ra t e  y i e l d  information,  
r e sea rche r s  tend  t o  r e l y  more on d i r e c t  measurement methods. In gene ra l ,  y i e l d s  
can be d i r e c t l y  measured i n  two ways: crop sampling techniques and judgmental 
r e p o r t i n g  . 

There a r e  many d i f f e r e n t  crop c u t t i n g  methods. A d e t a i l e d  desc r ip t ion  i s  
beyond t h e  scope of  t h i s  chapter .  Good references  inc lude  Hunt (1969); Verma, 
Marchant, and S c o t t  (1988); and Spencer (1989). The Malawi s tudy provides an 
example of the y i e l d  es t imat ion  process c a l l e d  the "y ie ld  p l o t "  method ( a l s o  
descr ibed  i n  Spencer [I9891 f o r  a  s tudy on S i e r r a  Leone; and i n  Norman [I9731 f o r  
a  s tudy on nor thern  Nige r i a ) .  In t h i s  method, a  f i e l d  technic ian  s t akes  out  a  
p l o t  i n  one of t h e  f a r m e r ' s  typica l  f i e l d s .  When t h e  farmer h a r v e s t s ,  he leaves 
t h i s  p l o t ,  which i s  c u t  and measured by t h e  t echn ic i an  soon af te rwards .  

Norman (1973, 22-23) used s i m i l a r  methods and provides a  c r i t i q u e  of t h i s  
method. 

. . . t h i s  c l a s s i c a l  method of es t imat ing  y i e l d s . .  .was of l imi t ed  value 
f o r  a  number of reasons. F i r s t ,  many of t h e  f i e l d s  contained more 
than one p l o t ,  each of which usual ly contained a t  l e a s t  two crops i n  
mixtures .  Thus a  l a r g e  number of y i e l d  p l o t s  was requi red .  Yields of 
indiv idual  c rops  tended t o  f l u c t u a t e  g r e a t l y  from one p a r t  of t h e  p l o t  
t o  ano the r .  Therefore more than one y i e l d  p l o t  per p l o t  of land was 
needed t o  ob ta in  r e l i a b l e  e s t ima tes .  Secondly, pegs demarcating y i e l d  
p l o t s  were o f t e n  ea ten  by t e rmi t e s  o r  removed by ch i ld ren .  F ina l ly ,  
i f  an enumerator was not  present  farmers tended t o  ignore  t h e  
boundaries of t h e  y i e l d  p l o t s  during ha rves t .  

In Norman's s tudy,  because of t h e  problems he encountered with crop cu t  
methods, he combined t h a t  information with da ta  from both h i s  survey r e s u l t s  and 
a  d i r e c t  weighing e x e r c i s e  and used a  "modified average ,"  which ignored extreme 
va lues  . 

Researchers  i n  t h e  China study a l s o  used a  combination of a l l  t h r e e  of t h e  
y i e l d  e s t ima t ion  methods. F i r s t ,  the  farmer was asked f o r  a  y i e l d  es t imate  
within t h r e e  weeks a f t e r  ha rves t .  These. e s t ima tes  were e l i c i t e d  on a  p lo t  by 
p l o t  b a s i s .  Farmers were asked t o  explain abnormally high o r  low y i e l d s .  

The " f i v e  poin t"  crop cut  system, a  t r a d i t i o n a l  method used by local  
a g r i c u l t u r a l  t echn ica l  agents ,  was used. Crop c u t s  were made two o r  t h r e e  days 
before t h e  f a r m e r ' s  ha rves t .  Five one-square-meter c u t s  were taken from t h e  



f a rmer ' s  f i e l d ,  one from each corner  and one from t h e  middle. The g ra in  was 
threshed ,  d r i e d ,  and weighed before t h e  y i e l d  was c a l c u l a t e d .  

The " f i v e  poin t"  method overcomes some but  not  a l l  of t h e  problems of using 
t h e  " y i e l d  plot ' '  method. Cuts a r e  rou t ine ly  taken from a l l  p a r t s  of t h e  p l o t .  
Moreover, because c u t s  a r e  taken before t h e  f a r m e r ' s  ha rves t ,  t h e r e  i s  no problem 
with t h e  fa rmer  removing t h e  g ra in  from t h e  des ignated  crop c u t  a rea .  This 
method does,  however, r e l y  heavi ly  on good t iming and c l o s e  communication with 
farmers and v i l l a g e  l eade r s .  I t  i s  s t i l l  sub jec t  t o  t h e  common problem of crop 
sampling: overes t imat ion  (due t o  choosing only f u l l y  mature p l o t s  t o  c u t ,  as  
opposed t o  a  random sampling).  Furthermore, t h e  method i s  t ime and labor  
consuming i f  t h e  land area  of a  household i s  fragmented and va r i ab le  across  
pa rce l s .  

The t h i r d  method employed by t h e  China s tudy r e sea rche r s  was t o  use an 
"es t ima t ing  team," which cons is ted  of two o r  t h r e e  "expe r t s . "  The personnel were 
t y p i c a l l y  drawn from loca l  extension o r  t echn ica l  s t a t i o n s .  The group was led 
t o  a l l  o r  a t  l e a s t  a  s u b s t a n t i a l  por t ion  of t h e  fa rmers '  p l o t s  c l o s e  t o  harves t  
t ime. The team est imated y i e l d s  based on experience and t echn ica l  knowledge. 
The g r e a t e s t  advantage t o  such a  "judgmental r epor t ing"  system i s  t h a t  i t  r e s u l t s  
i n  one s e t  of o b j e c t i v e  e s t ima tes  f o r  a l l  p l o t s  i n  t h e  sample from a  s i n g l e  
source.  

The r e sea rche r s  i n  t h e  China study took advantage of t h e  s t r e n g t h s  of each 
of t h e  t h r e e  methods, while minimizing research c o s t s .  They quest ioned farmers 
about t h e i r  y i e l d s  immediately a f t e r  harves t  during t h e  household survey. An 
e s t ima t ing  t ea% a l s o  gave es t imates  on a t  l e a s t  one p l o t  of each crop f o r  every 
household. These da ta  were supposed t o  capture  t h e  interhousehold v a r i a b i l i t y ,  
but i t  was too  expensive and time consuming t o  e s t ima te  every p l o t  of every 
household. F i n a l l y ,  crop c u t s  were done on one p l o t  of each crop of one-fourth 
of t h e  sample households t o  ge t  a  s e t  of f i g u r e s  on t h e  ac tua l  leve l  of the  
ha rves t  t h a t  could be use t o  " c a l i b r a t e "  t h e  o t h e r  two s e t s  of f i g u r e s .  Examples 
of t h e  t a b l e s  used t o  record t h e  supplemental da t a  a r e  included i n  Appendix H. 

In t h e s e  cases ,  t h e  c r i t i c a l  i s sue  researchers  f ace  during da ta  ana lys i s  i s  
t h e  accuracy of fa rmers '  e s t ima tes .  When i s  a  more e l abora t e  da ta  c o l l e c t i o n  
system f o r  y i e l d s  needed? The answer t o  these  ques t ions  l a r g e l y  depends on t h e  
loca t ion  of t h e  research a r e a .  In t h e  s i x  s t u d i e s  f ea tu red  i n  t h i s  s e r i e s ,  
fa rmers '  y i e ld -es t ima t ing  a b i l i t i e s  varied widely.  Indonesian and Chinese 
farmers e a s i l y  provided es t imates  on y i e l d s  of almost a l l  crops and could even 
r e l a t e  d i f f e r e n c e s  i n  y i e l d s  within the  household 's  own f i e l d s  t o  v a r i a t i o n s  i n  
cropping p r a c t i c e s  and land c h a r a c t e r i s t i c s .  F i l i p i n o  and Nepalese farmers gave 
f a i r l y  r e l i a b l e  y i e l d  es t imates  on c e r t a i n  crops but  not on o the r s .  Farmers in  
t h e  two Malawi s t u d i e s  had g r e a t  d i f f i c u l t i e s  i n  providing y i e l d  es t imates  f o r  
most c rops .  In gene ra l ,  t h e  more land sca rce  a  region,  t h e  more a t t e n t i o n  
farmers pay t o  land p roduc t iv i ty ,  which i s  l inked  t o  y i e l d s .  

This i n d i c a t e s  t h a t  while a  f a rmer ' s  y i e l d  e s t ima tes  may be acceptable  in  
land sca rce  Southeast  Asia,  some d i r e c t  measurement e f f o r t  i s  required in 
r e l a t i v e l y  land abundant African coun t r i e s .  A s tudy of f i v e  African count r ies  



(Benin, Central  African Republic, Niger,  Zimbabwe, and Kenya) funded by t h e  World 
Bank, FAO, and o t h e r  organiza t ions ,  however, comes t o  a  s u r p r i s i n g l y  d i f f e r e n t  
conclusion (Verma, Marchant, and S c o t t  1988). Researchers found t h a t  farmers '  
e s t i m a t e s  i n  t h e  immediate pos tharves t  period were a t  l e a s t  a s  accu ra t e  a s  some 
of  t h e  popular  e s t ima tes  obtained through physical  measurement, although they 
recognized t h a t  d i r e c t  y i e l d  measurement methods a l s o  a r e  s u b j e c t  t o  e r r o r .  
Expenses and c o n s t r a i n t s  on sample s i z e s  and d i s t r i b u t i o n  a s soc ia t ed  with 
physical  measurement programs make t h i s  r e s u l t  important i n  terms of weighing t h e  
c o s t  and b e n e f i t s  of implementing t h i s  type of da ta  c o l l e c t i o n  e f f o r t s .  

Land 

Land a r e a  i s  t h e  companion component t o  y i e l d  i n  es t imat ing  t o t a l  
product ion.  Two major i s sues  a r e  involved with t h e  land v a r i a b l e  when 
cons ide r ing  d a t a  c o l l e c t i o n .  F i r s t  and most b a s i c ,  the re sea rche r  must know how 
much land i s  involved.  Second, land p a r c e l s ,  even those  of t h e  same s i z e ,  vary 
g r e a t l y  i n  p roduc t iv i ty  and i n  t h e  production p r a c t i c e s  t h a t  farmers use on them. 

Land Area. In some a r e a s ,  fa rmers '  e s t ima tes  of land area  a r e  very p rec i se .  
In t h e  China s tudy,  farmers i n  t h e  very densely populated a reas  of t h e  Yangtze 
Delta  r e p o r t  t h e i r  p l o t s  t o  t h e  111,500th of a  hec ta re .  In t h e s e  a r e a s ,  once 
y i e l d s  a r e  known, t h e  researcher  can conf ident ly  ge t  t o t a l  production e s t ima tes .  
Conversely, African farmers i n  some a reas  and farmers in  o t h e r  land abundant, 
upland environments f requent ly  do not  know how much land they a r e  using. As 
evidence of  t h i s ,  many local  languages have no words with which t o  measure land 
a r e a .  

I f  farmers do not know land s i z e ,  r e sea rche r s  a r e  forced t o  phys ica l ly  
measure a l l  p l o t s  t h e  farmer has.  In t h e  Ph i l ipp ines ,  Malawi, and Nepal s t u d i e s ,  
r e s e a r c h e r s  f e l t  i t  necessary t o  measure p l o t  a r e a s .  There a r e  d i f f e r e n t  ways 
t o  compute land a r e a s .  Belbase ' s  paper on household c h a r a c t e r i s t i c s  and a s s e t  
ownership has an extens ive  d iscuss ion  on severa l  of the  most f e a s i b l e  ways t o  
measure land a r e a .  

Besides land s i z e ,  many o t h e r  f a c t o r s  a f f e c t  a  p a r c e l ' s  output .  
Add i t iona l ly ,  many farming p r a c t i c e s ,  crop p l an t ing  dec i s ions ,  input  l e v e l s ,  and, 
hence, p r o d u c t i v i t y  measures depend on c e r t a i n  c h a r a c t e r i s t i c s .  While these  
elements may not  be p a r t i c u l a r l y  useful  f o r  a  nonproduction focused s tudy,  i n  
s t u d i e s  where production i s  of c e n t r a l  importance t h e i r  explanatory power i s  
sometimes q u i t e  l a r g e .  

Many d i f f e r e n t  elements determine t h e  q u a l i t y  of a  p iece  of land .  Some 
common land c h a r a c t e r i s t i c s  t h a t  a f f e c t  q u a l i t y  a r e  na tura l  f e r t i l i t y ,  l oca t ion ,  
geology, and t h e  degree of water c o n t r o l .  Some of these  can be determined 
through a  c a r e f u l l y  designed ques t ionna i r e .  Others  a r e  technica l  enough t h a t  
only d i r e c t  measurement produces a  va r i ab le  useful f o r  production o r  income 
a n a l y s i s .  



Appendix I is a reproduction of a form used in the China study, which helped 
discover key characteristics that determined land quality. Enumerators asked for 
five pieces of information that affect land quality: (a) the irrigation system; 
(b) the distance of the parcel from the farmer's home; (c) the degree of slope 
of the land (a key determinant of crop selection in Chinese agriculture); (d) a 
subjective index of soil quality; and (e) a disaster code. 

The main problem with these questions (especially the slope, soil qua1 i ty, 
and disaster variables) is that it is difficult to establish a uniform standard. 
Dick (1989) suggests how to more rigorously account for the effects of irriga- 
tion. Problems with measuring distance in terms of time are discussed in the 
paper on time allocation. An appendix in the paper on household characteristics 
and asset ownership explains how to quantify slope characteristics of land. 
Appendix J shows how testing for soil quality was conducted in the Philippines. 

Labor 

Many of the general problems involved with enumerating labor are discussed 
in the paper on time allocation. Although time allocation studies typically 
collect labor data in much more detail than required for most production-focused 
studies, many fundamental principles of data collection are applicable in both 
situations. The subsection on data aggregation in the "conceptual issues" 
section of this paper used the collection of production labor data as an example 
on the different ways to collect better and more accurate information from 
farmers. 

Appendix G (which was used to illustrate another point above) shows a table 
used in the China study for enumerating crop production labor, In this study, 
labor was disaggregated by source, task, crop, and family member. The table in 
the appendix is one of ten tables used to collect information on family labor. 
(Another table was used to collect hired and exchange labor.) This table was 
used specifically to collect information on labor used in rice transplanting. 
The ten production tasks included in the breakdown are: 

Land Preparation and Seedbed Maintenance 
Plowing 
Transplanting and Sowing 
Weeding 
Fertilizing 
Insect and Disease Control 
Water Control 
Harvesting 
Threshing 
Storage and Marketing. 

Although the breakdown is quite detailed, the level of disaggregation is 
justified given the production focus of the China study. An example of a 
nonproduction rural study was Levin's work, which did not require collection of 
production labor information to the same degree of disaggregation. An example 



o f  t h i s  f o r m  i s  shown i n  Appendix K.  The I n d o n e s i a n  p r o d u c t i o n  l a b o r  f o r m  was 
used  t o  c o l l e c t  n e a r l y  a l l  o f  t h e  same i n f o r m a t i o n  as i n  t h e  China p r o j e c t ,  
e x c e p t  l a b o r  d a t a  were o n l y  d i s a g g r e g a t e d  by  r i c e  and a l l  o t h e r  c rops .  A lso,  
i n f o r m a t i o n  on l a b o r  b y  household  members was n o t  c o l l e c t e d .  

Because o f  t h e  i n t e n s i v e  l a b o r  needed f o r  many t a s k s  i n  t h e  p r o d u c t i o n  
p rocess ,  r e c o r d k e e p i n g  methods s h o u l d  work w e l l  f o r  c o l l e c t i n g  l a b o r  i n f o r m a t i o n .  
Appendix  L i s  an example o f  t h e  f o r m  used i n  t h e  r e c o r d k e e p i n g  system i n  t h e  
P h i l i p p i n e  s t u d y .  I t s  use i s  d i s c u s s e d  i n  d e t a i l  i n  t h e  paper  on t i m e  
a l l o c a t i o n .  

Capital 

The t h i r d  m a j o r  c a t e g o r y  o f  p r o d u c t i v e  f a c t o r s  i s  c a p i t a l .  C a p i t a l  goods 
i n  f a r m i n g  i n c l u d e  b o t h  t h e  h o u s e h o l d ' s  r e s o u r c e s  used t o  purchase and consume 
i n p u t s  i n  a  s i n g l e  season as w e l l  as f i x e d  a s s e t s  used by  t h e  p roducer  f o r  
s e v e r a l  p e r i o d s .  C a p i t a l  goods i n c l u d e  a s s e t s  t h a t  a r e  owned and used by  t h e  
f a r m e r s  and t h o s e  t h a t  a r e  r e n t e d  and bor rowed.  T h i s  s e c t i o n  c o n c e n t r a t e s  on 
l o n g - t e r m  c a p i t a l  goods t h a t  a r e  owned, r e n t e d ,  borrowed, o r  h i r e d  under  a  
s e r v i c e  c o n t r a c t .  S h o r t - t e r m  c a p i t a l  i s  o f t e n  d i v i d e d  between a  f a r m e r ' s  own 
r e s o u r c e s  ( o r  h i s  money r e s e r v e s ,  i n c l u d i n g  cash,  d e p o s i t s ,  and o t h e r  l i q u i d  
r e s e r v e s )  and bor rowed resources .  The s e r i e s  o f  fo rms f o r  enumerat ing c r e d i t  used 
i n  t h e  China s e c t i o n  i n  Appendix M i s  i n c l u d e d  f o r  comple teness.  

The most d i f f i c u l t  i s s u e  i n  c o l l e c t i n g  i n f o r m a t i o n  on f i x e d  c a p i t a l  
equ ipment  i s  t o  assess how much o f  t h e  i t e m  i s  a c t u a l l y  consumed b y  t h e  
p r o d u c t i o n  p rocess .  Hok does t h e  use o f  t h i s  i n p u t  a f f e c t  p r o d u c t i o n ?  When i s  
i t s  use c o n v e r t e d  t o  an expense, and how much s h o u l d  be deducted f r o m  g ross  
income? Long- te rm c a p i t a l  i n p u t s  a r e  n o t  exhausted i n  a  s i n g l e  p r o d u c t i o n  p e r i o d  . 
and a r e  sometimes termed " lumpy i n p u t s . "  

A s i d e  f r o m  equipment and t o o l s ,  two i s s u e s  f a c e  t h e  r e s e a r c h e r .  F i r s t ,  t h e  
d a t a  c o l l e c t i o n  s t r a t e g y  must be so c r a f t e d  t h a t  t h e  r e s e a r c h e r  can d i s c o v e r  how 
much o f  t h e  v a l u e  o f  t h e  a s s e t  i s  consumed d u r i n g  t h e  season. A f t e r  t h i s  v a l u e  
i s  e s t a b l i s h e d ,  t h e  second s t e p  i s  t o  a1 l o c a t e  t h e  expense among f a r m  a c t i v i t i e s  
and between f a r m  and nonfarm a c t i v i t i e s .  On ly  t h e  p r o p o r t i o n  accounted f o r  by 
f a r m  a c t i v i t i e s  i s  used i n  t h e  p r o d u c t i o n  a n a l y s i s .  

The China s t u d y  used two forms i n  t h e  c a p i t a l  b l o c k  t o  account  f o r  lumpy 
c a p i t a l  i n p u t s .  Appendices N and O i l l u s t r a t e  t h i s  p o r t i o n  o f  t h e  China su rvey .  
The f i r s t  f o r m  e s t a b l i s h e s  t h e  v a l u e  o f  m a j o r  equipment i n  terms o f  i t s  purchase 
p r i c e ,  t h e  number o f  y e a r s  i t  has been used, and t h e  number o f  y e a r s  o f  use s t i l l  
a v a i l a b l e .  The r e s e a r c h e r  has t h e  c h o i c e  o f  many d i f f e r e n t  a c c o u n t i n g  techn iques  
t o  a s s i g n  v a l u e  t o  any one-year  p e r i o d  d u r i n g  t h e  l i f e  o f  t h e  t o o l .  

The second fo rm,  Appendix 0, enumerates t h e  use o f  t h e  t o o l  o r  equipment i n  
te rms  o f  t h e  amount o f  t i m e  each i t e m  was used on each c r o p ,  and a l l o w s  f o r  t h e  
a l l o c a t i o n  o f  t h e  t o t a l  season 's  expense among i n d i v i d u a l  c rops .  F i n a l l y ,  i f  a  
t o o l  o r  p i e c e  o f  equipment i s  r e n t e d  o u t  o r  used f o r  a  nonfarm a c t i v i t y ,  t h i s  



information i s  picked up i n  o t h e r  p a r t s  of t h e  form t o  al low expense charges t o  
be a l l o c a t e d  between farm and nonfarm a c t i v i t i e s .  

I r r i g a t i o n  systems can a l s o  be considered another  "lumpy input . "  Accounting 
f o r  t h e  e f f e c t  of i r r i g a t i o n  on farm product ion can be very complex when a  
r e sea rche r  t r i e s  t o  untangle t h e  ac tua l  e f f e c t s  of t h e  opera t ion  of t h e  system 
and t iming of t h e  water  cont ro l  a c t i v i t i e s .  Most surveys only ga the r  da t a  on t h e  
use of i r r i g a t i o n  f a c i l i t i e s  and on t h e  amount of  water  f e e s  pa id .  This approach 
completely ignores  t h e  q u a l i t y  of t h e  f a c i l i t i e s  and does not d i f f e r e n t i a t e  among 
crops  o r  f i e l d s .  Dealing with t h e s e  i s s u e s  i s  beyond t h e  scope of t h i s  manual, 
however. The b e s t  re ference  on t h i s  s u b j e c t  i s  found i n  Dick (1989). 

Current  Inpu t s  

Current  i npu t s  a r e  considered t o  be a l l  f a c t o r s  farmers purchase f o r  cash 
i n  a  given season t h a t  a r e  completely consumed within t h a t  per iod .  The 
importance of t hese  as  inputs  i n t o  t h e  production process i s  usua l ly  co r re l a t ed  
with some measure of t h e  degree of modernity of t h e  a g r i c u l t u r a l  s e c t o r .  In some 
a r e a s ,  farmers buy v i r t u a l l y  no inpu t s  f o r  cash;  i n  o t h e r s ,  cash out lay  i s  q u i t e  
l a r g e .  Var i a t ions  among farmers a f f e c t  g r e a t l y  t h e  behavioral parameters and ne t  
income l eve l  of t h e  farming process.  

The Methods ond Orgonizotion sec t ion  of t h i s  chapter  d i scusses  t h e  
importance of  i den t i fy ing  key inpu t s  used i n  t h e  production process with a  
presurvey.  Once t h e  scope of t h e  inpu t s  i s  understood, a  t a b u l a r  format t o  
cap tu re  t h e s e  inpu t s  i s  r e l a t i v e l y  easy t o  formula te .  Appendices P ,  Q ,  and R a r e  
examples of t a b l e s  from t h e  China s tudy concerned with c o l l e c t i n g  f e r t i l i z e r  and 
i n s e c t i c i d e  da ta .  The main poin t  t o  emphasize i s  t h a t  in  both of t hese  t a b l e s ,  
information i s  requested by crop and by inpu t  type .  In t h e  case of i n s e c t i c i d e s ,  
one column inc ludes  quer ies  about t h e  type of  i n p u t ,  inc luding  t h e  chemical 
content  of t h e  i n s e c t i c i d e ,  t h e  percentage of e f f e c t i v e  ing red ien t s ,  and t h e  
i n s e c t  i t  t a r g e t s .  An e f f o r t  i s  made i n  a l l  ca ses  t o  e l i c i t  p r i c e s  paid by t h e  
households f o r  t h e  c u r r e n t  input .  

The examples f o r  c o l l e c t i n g  c u r r e n t  input  a r e  a l l  from an in t ense  of t h e  
economics of product ion.  Many s t u d i e s  r e q u i r e  considerably fewer d e t a i l e d  da ta .  
When determining farm income i s  the  major o b j e c t i v e ,  a  d i f f e r e n t  data  c o l l e c t i o n  
s t r a t e g y  can be f a s t e r ,  and l e s s  c o s t l y .  Appendix S has an example of a  form 
from t h e  Malawi study t h a t  was used t o  e l i c i t  f e r t i l i z e r  data  a s  p a r t  of a  crop 
by crop summary of major production a c t i v i t i e s .  

METHODS FOR OTHER DATA ISSUES 

In t h i s  f i n a l  s ec t ion  p r a c t i c a l  t i p s  a r e  provided f o r  dea l ing  with a  s e t  of 
miscel laneous da ta  c o l l e c t i o n  problems. The f i r s t  subsect ion examines how t o  
e s t a b l i s h  da ta  c o l l e c t i o n  s tandards  and focuses  on how t o  convert  volumetric 
measures i n t o  u n i t s  usable f o r  a n a l y s i s .  The second top ic  looks a t  methods f o r  



accounting f o r  t r a n s a c t i o n  c o s t s .  F i n a l l y ,  s t e p s  a r e  ou t l ined  f o r  c o l l e c t i n g  
da ta  i n  systems cha rac te r i zed  by complex and extens ive  mul t ip l e  cropping systems. 

Standards 

A s tandard  i s  defined a s  a  " r u l e  e s t a b l i s h e d  by an a u t h o r i t y  t o  allow f o r  
t h e  measure of  weight and q u a n t i t y  ... and t h a t  w i l l  s e rve  a s  a  bas i s  of 
comparison." A problem a r i s e s  i n  r u r a l  a r e a s  of developing coun t r i e s  when 
weight ,  va lue ,  and quan t i ty  s tandards  a r e  not  well e s t a b l i s h e d .  Es tabl i sh ing  
re1 i a b l e  measurement s tandards  i n  da t a  c o l l e c t i o n  programs i s  important f o r  
main ta in ing  t h e  q u a l i t y  of da t a  i n  both production and consumption s t u d i e s .  In 
h e r  paper i n  t h i s  s e r i e s ,  Levin devotes  a  s ec t ion  t o  t h i s  i s s u e .  I t  i s  equal ly  
impor tant ,  however, t o  understand t h e  p o t e n t i a l  consequences of t h e  "standards 
problem" i n  farm production surveys and recordkeeping systems. 

The b a s i c  problem i s  t h a t  d i f f e r e n t  groups of respondents use d i f f e r e n t  
s t anda rds  i n  r epor t ing  inpu t s  and ou tpu t s ,  making comparisons between groups and 
eva lua t ions  of  product ive a c t i v i t i e s  d i f f i c u l t  o r  i naccura t e .  The problem e x i s t s  
not  only among v i l l a g e s  and regions ,  but  a l s o  among households in a  s i n g l e  
v i l l a g e .  The ove ra l l  problem can be divided i n t o  fou r  sma l l e r  problems f o r  
d i scuss ion :  (1)  t h e  conversion of loca l  u n i t s  t o  i n t e r n a t i o n a l l y  recognized 
u n i t s ;  ( 2 )  v a r i a t i o n s  in loca l  s tandards ;  (3) accounting f o r  an a g r i c u l t u r a l  good 
a t  d i f f e r e n t  s t a g e s  of growth o r  process ing;  and ( 4 )  t h e  conversion between 
volume and weight measures. 

Most b a s i c  i s  establ ishment  of cons tant  conversion r a t e s  between loca l  u n i t s  
of measure and i n t e r n a t i o n a l l y  recognized u n i t s  of measure. The Food and 
Agr i cu l tu ra l  Organizat ion p e r i o d i c a l l y  i s s u e s  a  manual on technica l  conversion 
f a c t o r s  f o r  many coun t r i e s  (Food and Agr i cu l tu re  Organizat ion 1960). This 
problem can usual ly  be addressed a f t e r  t h e  da ta  a r e  c o l l e c t e d .  

A more immediate problem i s  caused by d i f f e r e n c e s  i n  measure s tandards  among 
respondents .  A t  one time i n  China, i n  a  t o t a l  of 152 study s i t e s ,  t h e r e  were 109 
d i f f e r e n t  conversion r a t e s  f o r  c u l t i v a t e d  a r e a s  from "mu" t o  hec ta re s ;  and over 
130 d i f f e r e n t  conversion r a t e s  f o r  weight measures from " j i n "  t o  kilograms (Buck 
1937). This  problem has been l a r g e l y  resolved i n  China in recent  decades, but 
i t  remains a  s e r i o u s  i s sue  in some developing c o u n t r i e s .  The major so lu t ion  i s  
t o  c a r e f u l l y  document loca l  conversion r a t e s .  

Another f r equen t ly  encountered problem a r i s e s  pr imar i ly  because a  s i n g l e  
a g r i c u l t u r a l  good f r equen t ly  has d i f f e r e n t  uses ,  va lues ,  and physical p rope r t i e s  
during d i f f e r e n t  s t a g e s  of growth and processing.  Chinese has a t  l e a s t  s i x  words 
f o r  r i c e ,  each one used depending on t h e  s t a t e  of matur i ty  o r  of processing of 
t h e  product .  The word f o r  r i c e  va r i e s  i f  t h e  r i c e  i s  in  t h e  seedbed, i n  t h e  
f i e l d ,  on t h e  threshing  ground, i n  a  s to rage  sack t o  be so ld  o r  s t o r e d ,  a t  the  
m i l l e r ,  o r  i n  a  steaming bowl on t h e  t a b l e .  "Raw" cot ton  and ginned cot ton  both 
have t h e  same gener ic  name, b u t  value and weight vary by a  magnitude of t h r e e  in 
t h e s e  d i f f e r e n t  s t a t e s .  S i m i l a r l y ,  F i l i p i n o s  have fou r  words t o  descr ibe  maize, 
depending on t h e  s t a t e  of maturi ty of t h e  s t a l k .  



The problem l i e s  i n  keeping t r a c k  of t h e  s t age  of processing and in 
recording t h e  information i n  a  form t h a t  w i l l  l a t e r  a l low proper  eva lua t ion  and 
a n a l y s i s .  This problem f requen t ly  reduces t o  one of language. I t s  s o l u t i o n  i s  
o f t e n  found i n  c a r e f u l l y  choosing vocabulary o r  de f in ing  terms during t h e  survey.  
A t t en t ion  t o  language d e t a i l s  i n  survey ins t ruments  and recordkeeping systems 
a i d s  i n  reducing confusion. Frequent s t r e s s  on t h e  u n i t  of  enumeration i s  
he lpfu l  i n  maintaining cons is tency .  

F i n a l l y ,  a  prevalent  problem a r i s e s  when farmers use an imprecise measure 
of volume t o  r epor t  an input  o r  output  t h a t  must be converted t o  a weight 
measure. Farmers i n  Malawi, Indonesia,  and Nepal a l l  f r equen t ly  thought i n  terms 
of t h e  number of  bags of f e r t i l i z e r  when e s t ima t ing  usage. When t h e  number of 
bag s i z e s  i s  l i m i t e d  and c o r r e l a t e d  with a p a r t i c u l a r  type of f e r t i l i z e r ,  using 
bags t o  enumerate i s  acceptable  a s  long a s  t h e  bag types a r e  v e r i f i e d .  Under 
t h e s e  cond i t ions  conversions t o  weight i s  e a s i l y  accomplished. 

More s e r i o u s  volumetric problems, however, a r e  not as  e a s i l y  solved.  In the  
P h i l i p p i n e s ,  farmers would r epor t  t h e i r  ha rves t s  of some upland crops in number 
of bags, number of cans,  o r  some o t h e r  volume measure t h a t  var ied  from household 
t o  household. In Malawi, baskets ,  which were f r equen t ly  used f o r  car ry ing  
harvested products ,  varied i n  s i z e  and shape. Unlike t h e  case  of bags of 
f e r t i l i z e r  from a f e r t i l i z e r  o u t l e t ,  t hese  harves t  and s to rage  con ta ine r s  did not 
a l l  hold a  s tandard weight.  

Moreover, t h e  problem was not confined t o  output  measures. Some households 
i n  t h e  Ph i l ipp ines  purchased f e r t i l i z e r  i n  t h e i r  own con ta ine r s .  A problem with 
measuring t h e  "quant i ty"  of p e s t i c i d e  was encountered i n  each of t h e  s t u d i e s ,  
because i t  i s  t y p i c a l l y  purchased "by t h e  b o t t l e , "  and con ta ine r s  a r e  not 
s tandard  s i z e s .  Moreover, even i f  two b o t t l e s  were t h e  same s i z e ,  they could 
con ta in  products  with very d i f f e r e n t  e f f e c t i v e  chemical compositions. 

The s o l u t i o n  t o  the  volume-to-weight problem i s  l e s s  s a t i s f y i n g .  J u s t  as  
i n  consumption s t u d i e s ,  the  weight of product included i n  t h e  con ta ine r  i s  
es t imated  on a  case  by case b a s i s .  The r e sea rche r  needs t o  ask f o r  g r e a t e r  
d e t a i l  on t h e  s i z e ,  shape, and frequency of use of  t h e  d i f f e r e n t  con ta ine r s .  
This i s  both time consuming and sub jec t  t o  measurement e r r o r .  The degree t o  
which t h i s  es t imat ion  exe rc i se  i s  undertaken depends on t h e  importance of t h e  
v a r i a b l e ,  which requi res  measurement throughout t h e  s tudy.  Sometimes t h e  
r e s e a r c h e r ' s  f i nanc ia l  and l abor  c o n s t r a i n t s  fo rce  l e s s  p rec i se  e s t ima t ion .  

With r e spec t  t o  measuring t h e  "quan t i ty"  of e f f e c t i v e  farm chemicals,  t o t a l  
value i s  a  common proxy f o r  quan t i ty .  This assumption i s  va l id  i f  t h e r e  i s  a  s e t  
p r i c e  f o r  a c t i v e  chemical content ,  ivhich was the  case  in several  s tudy coun t r i e s .  
In Malawi, t h e  government r egu la t e s  t h e  u n i t  p r i c e  of c e r t a i n  farm chemicals,  and 
t h e  q u a n t i t y  could be recovered from p r i c e  and expenditure information.  In t h e  
China s tudy ,  value had t o  be used because farmers applied a  wide v a r i e t y  of farm 
chemicals ,  and t h e r e  was no common u n i t  except value over which they could be 
aggregated.  



Transaction Costs 

P r i c e s  (both paid and rece ived)  d i f f e r  among households p a r t l y  because of 
unequal access  t o  markets. Moreover, although two households may face  equal 
nominal p r i c e s ,  hidden c o s t s  can make t h e  e f f e c t i v e  p r i c e  of one cons iderably  
h ighe r  than  t h e  o t h e r .  Transact ion c o s t s ,  f o r  i n s t ance ,  d i f f e r  widely. 
Economists use t r ansac t ion  c o s t s  t o  expla in  d i f f e r e n c e s  i n  t h e  behavior of farm 
households i n  t h e  same loca le .  Agr i cu l tu ra l  producer s t u d i e s  o f t en  r equ i re  an 
understanding of t h i s  concept and accounting of t hese  c o s t s .  A t  t imes these  
c o s t s  can account f o r  a  l a r g e ,  f r equen t ly  overlooked, p a r t  of income and may be 
of  i n t e r e s t  i n  a l l  s t u d i e s  of t h e  r u r a l  economy. 

Transact ion c o s t s  can be denominated i n  t ime,  money, and l o s t  oppor tuni ty .  
Measuring c e r t a i n  time and monetary t r a n s a c t i o n  c o s t s  i s  f e a s i b l e  f o r  some 
c a t e g o r i e s  of  t h e s e  c o s t s .  Because of t h e  wide v a r i e t y  of t r a n s a c t i o n s ,  however, 
enumeration sometimes d e f i e s  sys temiza t ion .  

Appendix T p re sen t s  t h e  format used t o  c o l l e c t  t r ansac t ion  c o s t s  of 
marketing a g r i c u l t u r a l  commodities i n  t h e  China s tudy.  Other t a b l e s  were used 
t o  c o l l e c t  da t a  on t h e  quan t i ty  of  s a l e s  and p r i c e s  received f o r  crops so ld  by 
v a r i e t y  and by t r a n s a c t i o n  type .  This  t a b l e  was designed t o  e l i c i t  information 
on market c h a r a c t e r i s t i c s ,  t h e  number of t r i p s ,  t r a n s p o r t a t i o n  means, f e e s  and 
time spen t ,  and miscel laneous expenses, inc luding  l i cens ing  and s t a l l  f e e s .  
Although c e r t a i n l y  t h e r e  a r e  o t h e r  t r a n s a c t i o n  c o s t s ,  t h e  survey contained 
ques t ions  on these  because presurvey t e s t i n g  i d e n t i f i e d  them as  t h e  major 
marketing c o s t s  t o  farmers i n  t h i s  a r e a .  



4 .  CONCLUSIONS 

This chap te r  has focused on conceptual and p r a c t i c a l  i s s u e s  involved i n  t h e  
design of a  d a t a  c o l l e c t i o n  program f o r  farm production s t u d i e s .  Data c o l l e c t i o n  
e f f o r t s  f o r  farm production gene ra l ly  a r e  based on e i t h e r  a  survey methodology 
o r  a  recordkeeping system. The pros and cons of t h e  two systems, a s  well as  
a l t e r n a t i v e s  o f fe red  by t h e  two systems when c o l l e c t i n g  d i f f e r e n t  types  of 
information,  were both d iscussed .  Much of t h e  d iscuss ion  has centered  on when 
t h e  a l t e r n a t i v e  da ta  sources a r e  needed because g r e a t  accuracy i s  requi red  o r  
because t r a d i t i o n a l  enumeration techniques a r e  inadequate.  Appendix U summarizes 
some of t h e  major f ind ings  and c a t e g o r i z a t i o n s  brought up i n  t h i s  chapter .  

This  chap te r  was w r i t t e n  with comments r e l evan t  f o r  s t u d i e s  focused on 
a g r i c u l t u r a l  producer behavior,  a s  well a s  f o r  more general s t u d i e s  on t h e  rura l  
economy, both of which need information on income from and l abor  used i n  farm 
e n t e r p r i s e s .  Accurate da ta  a r e  requi red  f o r  both types  of s t u d i e s ,  but pure 
production s t u d i e s  of ten  involve t h e  c o l l e c t i o n  of both more disaggregated and 
more d e t a i l e d  da ta  because of a n a l y t i c a l  requirements .  The frequency of da ta  
c o l l e c t i o n  and sample s i z e  i n  production s t u d i e s  a r e  o f t en  more f l e x i b l e  than f o r  
o t h e r  s t u d i e s  on t h e  rura l  economy. 

P r i n c i p l e s  of organizing t h e  whole o r  even a  subsect ion of t h e  da ta  
c o l l e c t i o n  procedure were t h e  sub jec t  of an important  s ec t ion  of t h i s  chap te r .  
Three of t h e  suggested organiza t ional  models included t h e  "production funct ion"  
approach, t h e  "income statement"  approach, and t h e  "balance shee t "  approach. 
These approaches a r e  suggested because they g ive  t h e  researcher  a  s t r u c t u r e  t o  
fo l low when designing t h e  da ta  c o l l e c t i o n  ope ra t ions .  The ob jec t ive  i s  t o  
provide a  l o g i c a l ,  c o n s i s t e n t ,  and complete framework f o r  da ta  c o l l e c t i o n .  
Add i t iona l ly ,  such a  methodological framework o f t e n  a i d s  enumerators and even 
farmers i n  t h e i r  " i n t e r a c t i o n "  with t h e  da ta  c o l l e c t i o n  instrument .  

The c o l l e c t i o n  of farm production da ta  i s  p a r t  sc ience  and p a r t  a r t .  Good 
p repa ra t ion ,  an unhurried presurvey da ta  t e s t i n g  procedure, and t h e  app l i ca t ion  
of t h e  bas i c  p r i n c i p l e s  presented i n  t h i s  s e r i e s  and in a l t e r n a t i v e  sources 
provide a  s o l i d  s t a r t i n g  point  f o r  t h e  farm production data  c o l l e c t i o n  opera t ion .  
This paper does not answer a l l  of t h e  ques t ions  a  researcher  might ask.  However, 
many r e fe rences  a r e  provided. I f  t h e  reader  i s  unable t o  gain access  t o  a l l  of 
t h e  papers i n  t h i s  s e r i e s ,  journal a r t i c l e s ,  and photocopies referenced i n  t h i s  
chap te r ,  Casley and Lury (1987), Shaner,  Ph i l ipp ,  and Schmehl (1982), and H u n t  
(1969) a r e  use fu l ,  comprehensive, and a c c e s s i b l e .  

No amount of prepara t ion  w i l l  allow t h e  r e sea rche r  t o  foresee  a l l  problems. 
In f a c t ,  many methodology choices a r e  made knowing they a r e  l e s s  than p e r f e c t ,  
because of f i n a n c i a l  o r  time c o n s t r a i n t s .  Once a da ta  c o l l e c t i o n  e f f o r t  i s  



started, good researchers and primary data collection administrators constantly 
track the project's progress. Finding weaknesses in the data, adjusting survey 
instruments in "mid-stream," finding supplementary sources for variables that are 
particularly important andlor are recurrent problems in the primary enumeration 
attempt are key to data integrity, and these steps contribute greatly to the 
ultimate success of the analysis. 



APPENDIX A 

EXAMPLE OF FORM FOR NONCROPPING A C T I V I T Y  -AQUACULTURE 

1. I s  t h e r e  a  c o n t r a c t  fee?  
- 

2. I f  yes ,  how much? l y u a n  

3.  Do you manage your own pond? 

4. How l a r g e  of  a rea?  ! I  
5. What i s  t o t a l  investment i n  f i s h  e n t e r p r i s e  (yuan) 

a )  pond cons t ruc t ion  

b) equipment 

c )  boat and f i s h i n g  year  

d) o t h e r  
( spec i fy )  

6 .  Total Revenues (yuan) 

a )  f i s h  s a l e s  - f r e s h  

b) o t h e r  aqua t i c  product s a l e s  

c )  processed f i s h  product s a l e s  

Total Expenses: 

Total I n t e r e s t  Expense 

I n t e r e s t  Rate 

Total Hired Labor 

Wage 

Feed 

P r i ce  

F e r t i l i z e r  

P r i ce  

- 
I / yes  =1; no = 2 - 

- 
I /  yes  = 1; no = 2 



Appendix A ( c o n t i n u e d )  

"Seed" F i s h  

P r i c e  

P r o c e s s i n g  C o s t s  

Marke t ing  C o s t s  
2 

T r a n s p o r t a t i o n  
.. ... O t h e r  
.. ... ~. 

7.  Family Labor 
... .. 
.. 

P r o d u c t i o n  
... 

Person 1 Code:- 

Person 2 Code:- 

Person 3 Code:- 

P r o c e s s i n g  Labor 

Person 1 Code:- 

Person 2 Code:- 

Person 3 Code:- 

Market ing Labor 

Person 1 Code:- 

Person 2 Code:- 

Person 3 Code:- 

8. Feed from Family S t o c k s  

Type o f  F i s h  P r o d u c t i o n  ( j i n )  P r i c e  ( y l j i n )  
1. 
2 .  
3. 
4. 



APPENDIX B 

------ 
1.0. Code I I I I I I I  

1-1-1___1__1-1-_) 

BLOCK D 
D . l  lYPW USE FSX El'l.Mil AND D R Y W D  - SECCUDARY CROP PRmUCTifU 

1. Total Area : Ha. 
2. Total Parcels 
3. Land Use Status: (Code) 

TOTAL QUANTITY 

PRICE PER UNIT 

4.1 Urea Quantity 

TOTAL QUANTITY 

PRICE PER U N I T  



m i x  B (continued) 

- CME - 
LAND USE STATUS: 

A. Oun 
8. Rent 
C. Share 
D. Mortgage 
E.  Borroued 
F. C d i n a t i o n  

CROP CME: 

A .  R ice  Paddy 
8. Corn 
C. Soybean 
D. Groundnuts 
E. Other Beans 
F. Cassava 

G. Sueet Potatoes L. Coconut 
H. Tobacco M. Cof fee  
1.  Heion N. Other: 
J. Semangka 
K .  Vegetables 

TOTAL OUANTITY 

PRICE PER UNIT 

TOTAL QUANTITY 

PRICE PER UNIT 



Input Unit  Crop 

4.4 Animal Fert .  

Own 

TOTAL QUANTITY 

PRICE PER UNIT  

5 .  Pesricides 

TOTAL QUANTITY 

PRICE PER UNIT 





APPENDIX D 

RECORDKEEPING SYSTEM TABLES DESIGNED ON "INCOME STATEMENT" APPROACH 

Form 5 Family #- Animal Record 
Animal type 

Date Event-death, b i r t h ,  sa le,  purchase, # animals, c o s t / #  
i l l n e s s ,  a f f e c t e d  income remain 

Form 6 Family #- Animal Feed Record 
Date Type o f  feed q u a n t i t y  Value Own, Purchased, o r  Given 

Form 7 Family #- Carabao Work Record 
Date Task Who Used carabao rentfwage Hrs. worked 

Form 8 Fami 1 y #- Outside Income Record 
Sources o f  income: 
Date Q u a n t i t y  Income Expenses P r o f i t  



APPENDIX E 

EXAMPLE OF TABLE DESIGNED UNDER "BALANCE SHEET" APPROACH, 
USE AND DISPOSAL OF WINTER CROPS 

N o t e :  Row 1 should equal 2 + 3 + 4 + 5 + 6 + 7 + 8 .  

Total 
Production 

Quota 
S a l e s  

Negotiated 
Sa le s  

Market 
Sa le s  

Own 
Consumed 

Feed 

Seed 

Other 

Bar1 ey 
(73)  Wheat 

(71 )  

Other 
Rape seed 

(72)  



APPENDIX F 

EXAMPLE OF  TABLE THAT D I D  USE PRECODING 

Par t  1. Family Labor--On Farm 
In t h i s  s ec t ion  inc lude  only unpaid l abor  of  t h e  
household used on t h e  crops being grown 
season. Do not inc lude  hired l abor .  Do not 
inc lude  l abor  from previous season. 

1. For each person i n  t h e  household, f i l l  i n  t h e  fol lowing 
t a b l e s  t h a t  provide information on t h e  amount of l a b o r  each 
person has spent  on s p e c i f i c  farming t a sks  f o r  each crop.  

a . )  Work i n  seedbed: [ include prepara t ion  of seedbeds; 
p l an t ing ;  t ak ing  ca re ;  purchasing seeds and p l a s t i c ;  e t c .  
not inc lude  t r ansp lan t ing ]  

b.) Plowins and [da not  include spreading Organic 
Land Prepara t ion:  F e r t i l i z e r ;  Transplant ing;  Labor 

spen t  by others]  

Person 

1 I I I I I 

OTHER-1:  HYBRIDS OTHER-2: HYVS 



APPENDIX G 

EXAMPLE O F  TABLE FOR E L I C I T I N G  DISAGGREGATED LABOR DATA 

Family Labor Usage: 

3 .1  How much l a b o r  d id  d i f f e r e n t  family members use on t h e  
var ious  product ion a c t i v i t i e s ?  

3.1.1. Land p repa ra t ion  ( c l e a r  o f f  previous crop waste; l e v e l ;  
plow; d ig  i n  f i e l d  dra inage  d i t c h e s ;  bund) 

3.1.2. P lant ing  (seeding;  seedbed c a r e  and p repa ra t ion ;  
t r a n s p l a n t i n g )  

Code: Other winter  crop code: Perennial crop code: 
DJ-84: broad bran QT-52: mint 
DJ-85: green manure QY-53 : mu1 berry 
DJ-89: o the r :  OC-64: l o t u s  

spec i fy :  0C-66.6: ramid 

Member 
Code 

Barley 
DJ-73 

Wheat 
DJ-71 

Rape Seed 
DJ-72 

Other  
Winter 
Crop (use 
code) 
DJ--: 

Perennial 
Crop 
(use code) 



APPENDIX H 

EXAMPLE OF TABLE USED TO RECORD Y IELD ESTIMATES - 
"JUDGMENT REPORTING" AND Y IELD CUTS 



APPENDIX I 

E W L E  OF TABLE DESlGNW 10 RE- UU) DATA 

I 
U1 
0 
1 

By Plot Information on 1988-89 Winter C r o p  

lietds 

1 

Tewre 
(Use Code) 

Plot No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

Sire of Plot (nu) Distame fran Mane 
(Uiwter) 

Crop this Season 
(Use Code) 

Uinter 

Irrigation Hcthod 
(Use Code) 

Crops 

Lsnf Quality 
(Use Code) 





APPENDIX 3 

TAKING S O I L  SAMPLES 

A wide range of chemical and physical  p r o p e r t i e s  of s o i l  can be analyzed by 
s o i l  l a b o r a t o r i e s .  Many s o i l  l a b o r a t o r i e s  a r e  loca ted  i n  developing coun t r i e s ,  
o f t e n  a t  t h e  c o u n t r y ' s  major a g r i c u l t u r a l  c o l l e g e s  o r  i n  f a c i l i t i e s  a s soc ia t ed  
wi th  t h e  Department of Agr icul ture .  However, i n  o rde r  t o  have such a n a l y s i s  
done, t h e  r e s e a r c h e r  has t o  know how t o  c o l l e c t  and submit a  s o i l  sample. The 
purpose of  t h i s  appendix i s  t o  d i scuss  one common procedure used f o r  c o l l e c t i n g  
s o i l  samples. However, i t  i s  a  good idea  t o  con tac t  t h e  labora tory  where you 
plan t o  have t h e  a n a l y s i s  conducted t o  reques t  a  copy of  t h e i r  gu ide l ines  f o r  
c o l l e c t i n g  samples. Col lec t ing  samples i s  t ime consuming and r equ i re s  some 
s k i l l .  You might cons ider  h i r i n g  a  graduate  s o i l  s c i ence  major o r  an agronomy 
c o l l e g e  s tuden t  t o  c o l l e c t  samples and t o  f a c i l i t a t e  submission and fol low up. 

F i r s t ,  t h e  p rope r t i e s  of t h e  s o i l  most commonly analyzed using s o i l  samples 
a r e  t h e  percentage of  organic  ma t t e r ,  t h e  amount of phosphorus and potassium, t h e  
pH, and t h e  t e x t u r e  of t h e  s o i l .  This i s  t h e  b a s i c  information used i n  making 
f e r t i l i z e r  recommendations t o  farmers.  However, a  researcher  may a l s o  reques t  
a n a l y s i s  of o t h e r  elements and mic ronu t r i en t s ,  such a s  magnesium, calcium, 
manganese, copper,  i r o n ,  sodium, and aluminum, a s  well a s  p a r t i c l e  and bulk 
d e n s i t y ,  and a n a l y s i s  of t h e  s t r u c t u r e  of c l a y s  p resen t  i n  t h e  s o i l .  However, 
t hese  types  of  ana lyses  may be more c o s t l y  than t h e  s tandard  a n a l y s i s  described 
above. 

Most l a b o r a t o r i e s  i s s u e  forms such a s  t h e  one i n  Appendix Table J . l ,  which 
a r e  submit ted with t h e  sample. The bas ic  information on t h e s e  forms inc ludes  t h e  
d a t e ,  t h e  name of t h e  farmer, t h e  loca t ion  of t h e  p l o t ,  cropping h i s t o r y  of  t h e  
p l o t ,  p re sen t  and f u t u r e  c rops ,  s i z e ,  and topography of t h e  p l o t .  

The f i r s t  dec i s ion  which t h e  r e sea rche r  must make i n  sampling a  f i e l d  i s  
whether t h e  whole f i e l d  i s  s i m i l a r  enough i n  terms of  topography, p roduc t iv i ty ,  
t e x t u r e ,  s t r u c t u r e ,  c o l o r ,  drainage and pas t  management t o  be sampled a s  one 
u n i t .  In a r e a s  where d i f f e r e n t  farmers have small contiguous p l o t s ,  t h i s  
dec is ion  may involve deciding how many of t h e s e  small p l o t s  can be included i n  
one sample, based on t h e  same c r i t e r i a .  Genera l ly ,  f l a t  a r eas  and h i l l y  a reas  
should be sampled s e p a r a t e l y ,  a s  should any a r e a s  with marked d i f f e rences  i n  
c o l o r ,  t e x t u r e ,  o r  management. As a  gross  r u l e  of  thumb, a  sepa ra t e  sample 
should be taken f o r  every 4 t o  6 hec ta re s  of land.  

One s o i l  sample a c t u a l l y  c o n s i s t s  of 15 t o  20 subsamples of s o i l  taken from 
t h e  roo t ing  zone o f t h e  crop being grown from r e p r e s e n t a t i v e  loca t ions  throughout 
t h e  f i e l d .  The depth of t h e  sample depends on t h e  crop being grown. For most 
annual f i e l d  c rops ,  t h i s  i s  the  plow l a y e r  o r  t h e  top  15 cent imeters  (6 inches) 
of s o i l .  This  sample should be deeper f o r  t r e e  crops and o t h e r  deep rooted 
perennial  c rops .  The subsamples should be taken f a i r l y  evenly from throughout 
t h e  f i e l d .  However, i f  phosphorus f e r t i l i z e r  has been banded, compost heaps o r  



manure p i l e s  o r  o t h e r  unusual s p o t s  e x i s t  i n  t h e  f i e l d ,  t h e s e  a r e a s  should be 
avoided. 

Sampling of  r i c e  paddies and s i m i l a r  wetland f i e l d s  i s  t h e  same. a s  t h e  
process  descr ibed  above, except  t h a t  t h e  wetness of t h e  s o i l  poses add i t iona l  
problems i n  terms of c o l l e c t i o n ,  f ind ing  a  s u i t a b l e  p lace  t o  dry t h e  sample, and 
i n  terms of  t h e  length  of time i t  t a k e s  t o  dry and pu lve r i ze  t h e  sample. 

The s o i l  a n a l y s i s  r e s u l t s  w i l l  a l s o  depend on t h e  time of t h e  yea r  when t h e  
sample was taken ,  as  t h e  leve l  of some n u t r i e n t s ,  n i t rogen i n  p a r t i c u l a r ,  does 
vary s e a s o n a l l y .  For most purposes, you w i l l  probably want t o  t ake  t h e  sample 
j u s t  before  a  f i e l d  i s  cropped. The leve l  of drying w i l l  a l s o  a f f e c t  t h e  
a n a l y s i s  r e s u l t s .  Most l a b o r a t o r i e s  recommend a i r  drying samples i n  t h e  shade 
before  mixing, pu lve r i z ing ,  and screening  t h e  sample with a  2mm s i e v e  o r  screen 
t o  remove any l a r g e  c lods ,  rocks ,  r o o t s ,  o r  o t h e r  d e b r i s .  

Samples vary i n  s i z e  from one pound t o  severa l  kilograms depending on t h e  
number and type  of a n a l y s i s  t o  be performed. Most s tandard a n a l y s i s  should 
r e q u i r e  no more than one kilogram of s o i l  per  sample. I f  no l o c a l ,  r eg iona l ,  o r  
u n i v e r s i t y  s o i l  l a b o r a t o r i e s  a r e  a v a i l a b l e  which can conduct t h e  a n a l y s i s ,  you 
may have t o  s h i p  t h e  s o i l  t o  another  country.  This w i l l  involve g r e a t e r  expense 
and usua l ly ,  some paperwork. So i l  samples en te r ing  t h e  United S t a t e s ,  f o r  
example, must be handled by t h e  U.S. P lant  Quarant ine  Serv ice  which w i l l  t r e a t  
t h e  samples a t  t h e  poin t  of en t ry  by fumigating them with methyl bromide. This 
t r ea tmen t  w i l l  not change s o i l  p r o p e r t i e s  s i g n i f i c a n t l y .  

S o i l  samples may be t r anspor t ed  i n  c l o t h ,  paper,  o r  p l a s t i c  bags, o r  in  
spec ia l  boxes o r  t i n s ,  depending on how they wi l l  be t r anspor t ed  and t h e  
a v a i l a b i l i t y  of  con ta ine r s .  Whatever contained i s  used, a  labe l  o r  a  p iece  of 
paper which inc ludes  where t h e  sample was taken and o t h e r  c h a r a c t e r i s t i c s  of t h e  
p l o t  should be included with t h e  sample. In f a c t ,  i t  i s  a  good idea t o  keep such 
a  labe l  with t h e  sample a t  a l l  t imes ,  p a r t i c u l a r l y  when i t  i s  being d r i e d  and 
processed t o  avoid mixing up samples. 

A no te  of  warning: i f  t h e  samples a r e  analyzed i n  country,  you may have t o  
be p a t i e n t .  Problems with a v a i l a b i l i t y  of chemicals needed i n  t h e  a n a l y s i s ,  
instrument  problems and r e p a i r s ,  and absence of t r a i n e d  personnel may a l l  a f f e c t  
t h e  speed with which t h e  i n  country l abora to ry  can complete s o i l  a n a l y s i s .  In 
t h e  Ph i l ipp ine  s tudy,  i t  took t h e  l abora to ry  a t  a  regional  a g r i c u l t u r a l  co l l ege  
from 4 t o  6 months t o  analyze t h e  s o i l  from t h e  time they received t h e  samples. 

I f  you do go t o  t h e  t roub le  of t ak ing  s o i l  samples and having them analyzed, 
i t  would be worthwhile t o  a l s o  reques t  f e r t i l i z e r  recommendations based on t h e  
a n a l y s i s  f o r  t h e  bene f i t  of the  farmers who manage t h e  p l o t s  you sampled and f o r  
t h e  loca l  a g r i c u l t u r a l  extension o f f i c e .  This i s  e s p e c i a l l y  t r u e  i n  a r e a s  where 
farmers a r e  c u r r e n t l y  applying some form of f e r t i l i z e r  o r  lime t o  t h e  s o i l .  

For more information on s o i l  sampling and r e l a t e d  i s s u e s ,  s ee  Pedro Sanchez 
(1976),  P r o p e r t i e s  and hanagement of S o i l s  i n  t h e  T r o p i c s  (New York: John Wiley 
and Sons, pp. 295-345). 



Plot No.: 

Date: 

Name of Farmer: 

Location of Field: 

Size of Field: 

Topography: 

Management: 

Previous crops: 

Crops to be grown: 

Fertilizersllime used: 

Drainage and irrigation: 
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APPENDIX L 

EXAMPLE OF RECORDKEEPING SYSTEM FOR RECORDING LABOR DATA 

R e c o r d k e e ~ i n s  forms 

Form1  Family#- Labor Record (husband/wi f e )  
Month (Hrs. worked d a i l y  by t a s k )  

A c t i v i t y :  Date 

Form 2 Family #- Plo t  Labor Record 
Crop Plo t  code 

Date A c t i v i t y  # people # hours # hi red  wage w/food? o t h e r  agreement 



AWErnIX )I 

W L E  OF FCUU USED TO ENWERATE HWSEHOU) CREDIT 

SWRCE C W E  

1 = credit coop 
2 = agriculturai bank 
3 = supply/marketing coop 
4 = other goverrment agency 
5 = private financial insti- 

tutions 
6 = relative 
7 = friend 
8 = fellow viilager 
9 = s w o n e  outside of vitiage 
10 = tounship or  viliage enter- 

prise 
11 = other: 

LOAN OBJECTIVE C W E  

1 = short-term production loan 
2 = longer-term production loan 
3 = iand improvement (inciuding 

irrigation) 
4 = cottage industry developnent 
5 = comnerce/trade 
6 = agricultural equipnent 
7 = draft animai 
8 = transportation vehicle (boat) 
9 = house construction 
10 = consumtion 
11 = marriabe, funerai, sickness 
12 = tuition 
13 = other: 

COLLATERAL C W E  

0 = none required 
1 = iand contract 
2 = agri. goods (stared grain) 
3 = agricuitural equipnent 
4 = house 
5 = durable good 
6 = guarantor 
7 = other: 



APPENDIX N 

EXAMPLE OF TABLE FOR COLLECTING INFORMATION ON OWN-CAPITAL ASSETS 

6.1 Please fill in table on your household's farm capital assets: 



APPENDIX 0 

EXAMPLE OF TABLE FOR COLLECTING DATA ON USE OF OWN-CAPITAL 

6 . 2  Use o f  ag-machinery by c rop  t h i s  season ( t h i s  i nc ludes  o n l y  equipment owned 
by farmer 

Tool Type 

Plow 

Wide-Tooth 
Harrow 
(chao) 

Narrow-Tooth 
Harrow 
(ba) 

Paddle 
Wheel 

T r a c t o r  

Water 
B u f f a l o  

Back- 
Pack 
Sprayer 

Hand- 
C a r t  

Pump 

Other  
I r r i g a t i o n  
F a c i l i t i e s  

Threshing 
Machine 

Boat 

DJ-84: bread bran  QT-52: m i n t  
DJ-85: green manure QT-53: mu1 b e r r y  
03-89: o ther :  OC-64: l o t u s  

s p e c i f y :  0C-66.6 : ram1 d 

and operated 

Wheat 
(Hours) 
DJ-71 

by farmer f o r  

Rape 
(Hours) 
03-72 

c ropp ing  

Bar ley  
(Hours) 
DJ-73 

-- 

a c t i v i t i e s )  

Other 
w i n t e r  
crops 
(Hours) 
DJ- 

8 

Perennia ls  
(Hours) 



APPENDIX P 

EXAMPLE OF TABLE FOR COLLECTING DATA ON CURRENT INPUTS - F E R T I L I Z E R  QUANTITY 

This t a b l e  asks  t h e  quan t i ty  of each type  of f e r t i l i z e r  t h a t  i s  app l i ed  t o  t h e  
d i f f e r e n t  crops:  

Chemical F e r t i l i z e r  Type Code: Other Winter Crop Code: 
1 = Urea DJ-84: QT-52: 
2 = ABC DJ-85: QT-53: 
3 = Ammonia Water DJ-89: OC-64: 
4 = Phosphate OC-66.6: 
5 = Potash 
6 = Compound 
7 = Other 1 
8 = Other 2 

1 

Crop 

Wheat 
DJ-71 

Rape seed 
DJ-72 

Bar1 ey 
DJ-78 

Other 
Winter 
Crop 
DJ- 

Pe renn ia l s  

F e r t i l i z e r  Type 

Urea=l ABC=2 Phosphate=4 Type: Type: Type: 



APPENDIX 

EXAMPLE OF TABLE FOR COLLECTING DATA ON CURRENT INPUTS - FERTILIZER 

Pr ice  
Category 

- 
Quota 
P r i ce  

Negotiated 
P r i ce  

Other 
P r i ce  

P r i ce  
Category 

Quota 
p r i c e  

negotiated 
p r i ce  

o t h e r  
p r i c e  

- e r t i  l i z e r  lype 
1 = 1 = S t a t e  supplylMarket 
2 = Corporation 
3 = 2 = Free market 
4 = 3 = Other p r i v a t e  p a r t i e s  
5 = 4 = Direc t ly  from the  
6 = f e r t i l i z e r  f ac to ry  
7 = 5 = Other: 
8 = ( spec i fy )  

P r i ces  by f e r t i l i z e r  type;  source of purchase 

Area 

P r i ce  

ABC 

P r i ces  by f e r t i  1 i z e r  type;  source of purchase 

Phosphate 

P r i ce  Amount 

Other f e r t i l i z e r  
Type 1 

Code: Lource o-- 

Source 
(use 
code) 

Source 
(use 
code) 

P r i ce  Amount 

Other f e r t i l i z e r  
Type 2 

Amount Source 
(use 
code) 

Other f e r t i l i z e r  
Type 3 

Purchase Code: 



APPENDIX R 

EXAMPLE OF TABLE FOR COLLECTING DATA ON CURRENT INPUTS - 
INSECTIC IDES AND HERBICIDES EXPENDITURES 

4.5 D i d  y o u  a p p l y  i n s e c t i c i d e s  t h i s  season? 
- - 

1-1 1-1 
No Yes 

(go t o  4.6) ( c o n t i n u e )  
I 

DJ-72 

B a r l e y  
DJ-73 

DJ-Other  11 W i n t e r  II I P e r e n n i a l s  u 
4.6 D i d  y o u  use h e r b i c i d e s  t h i s  season? 

Wheat 

DJ-72 

- 
I I- I 1x1 

No Yes 
(go t o  4.9) ( c o n t i n u e )  

B a r l e y  
DJ-73 

I 

Crop 

11 O t h e r  I /I 

E x p e n d i t u r e  

W i n t e r  1 .:- 1 1 
P e r e n n i a l  



M R L E  OF FOM FO(( ELICITIYG OUWTITY M D  EXPEUDINRES OF FARN IYWTS USING ABBREVIATED PRCSUCTIOW FUlCTIOW AF'PROACH 

Fieid ID: I-; Mame of fieid: Fieid Area /-.-I he. 

A .  Principal operators: (1) 1-1-1 , , ,  (2) ,-,-, 
- - 

8. Fieid is a: I-( WNDA DIMSA (check one) 

C. List crops pianted/to be planted in this field, dates. and seed information below 

D. Have fertilizers been applied in this field? YES NO E. Have chemicais been used?YES NO 

(1) 20:20:0 ;-.-I bags <;-.-I per bag FC (1) Dimethoate I-/ pkt Kl-.-Ilpkt 

(2)  CAN I-.-: bags K/-.-; per bag FC (2) Others: :-; pkt K;-.-: 

(3) Urea I-.-; bags K/-.-I per bag FC 

PLOT NO. GENERAL DESCRIPTION WHAT PORTION OF THE FIELD SIZE CM)E 

0 (the uhoie field) (the uhole fieid) 
1 I ,  

6 - 6  

4 I / I-/ 

EXPEYDlNRES - OWE WYTH RECALL 
Cash or What did you spend mney for Expend. Where uas the expenditure Price iota\ 
in-kind? or why did you give goods? Code made (or to shorn)? Code Amount Units per unit Vaiue 



APPENDIX T 

EXAMPLE OF TABLE FOR COLLECTING INFORMATION ON MARKETING TRANSACTION COSTS 

9.17 Have you so ld  g r a i n  on f r e e  market s i n c e  l a s t  year?  
yes = 1 

I-,-.-, I no = 2  

I f  yes ,  cont inue;  i f  no, go t o  9.18 

9.17.1. F i l l  in  t h e  fol lowing t a b l e  regarding f r e e  market 
s a l e s :  

Market Code 

,' 

1 = take g ra in  myself t o  f r e e  market i n  township 
2 = t ake  gra in  myself t o  f r e e  market out  of township, 

within county 
3 = t ake  gra in  myself t o  f r e e  market out  of county 
4 = h i r e  someone t o  take  g ra in  t o  market 
5 = so ld  g ra in  t o  o t h e r  farmer in v i l l a g e  
6 - so ld  gra in  t o  buyers who came t o  v i l l a g e  
7 = so ld  g ra in  r e t a i l  i n  f r e e  market 
8 = o the r :  

Transport Code 

I I 
2 

3 

4 

l = walking 
2 = by b icycle  
3 = by boat 
4 = with hand-drawn c a r t  
5 = with animal-drawn c a r t  
6 = by t r a c t o r  
7 = by t ruck  
8 = o the r :  

What 
Market 
(use 
code) 

How 
much 
d id  
you 
s e l l  
( j i n )  

Distance 
t o 
market 
(minutes) 

Transport  
method 
(use 
code) 

Other 
expenses 
(Yuan) 

No. of 
t imes 
t o  each 
market 
( t imes)  

Transport  
f e e  
(yuan) 



APPENDIX U 

COMPARISONS OF SURVEY AND RECORDKEEPING DATA COLLECTION 
METHODOLOGIES FOR PRODUCTION DATA 

Research Time 

Respondent Time 

Accuracy of  Data 

Manageable Sample 
S ize  

A b i l i t y  t o  Co l l ec t  
Continuous Harvest 
Data 

Tra in ing  Time 

Overall  Cost 

Survev Method Recordkee~ inq  

Moderate High 

Moderate High 

Moderate High 

Large Small 

D i f f i c u l t  Easy 

Lower 

Lower 

Higher 

Higher 
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