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Introduction 

Emerging Countries 
For the United States to continue as a 
positive influence in the Socio-eConomic 
and geopolitical achievemrents of newlh.
emerging countries, we mutst contribute 
strongly in developing agricultural poli
cies that affect individu,al countries. 

As these nations take their place in the 
global market economy, of particular 
concern is tile need to encourage policies 
that affect food availabilitv-for consumers 
and for international trade." 

The U.S. eCncorages policies and prograls 
to increase production. A good agricul-
tural statistics system is imperative for 
monitoring n,:tional food and agriculturalpo licy.. 

Albania 

The need to increase agricultural produc
tion in Albania through state-of-the-art 
technology and progressive market 
maagement has been given priority in the 
"Emergency Program of Fertilizer Imports
and Open Market Auction." 

Initiated by the United States A ;ncy for
 
International Development (USAII)), with
 
International Fertilizer Developnlent
 
Center (IFDC), a p-imarv program objec-

tive is to aid Albania in developing viable 

agricultural produictionl.
 

First ASF Survey 

As part of this important program, IFDC 
subcontracted Agricultural Assessments 
International Corporation (AAIC) to con-
duct a crop survey in Albania to obtain 
estimates of major crop hectares, prospec
tive wheat yields and use of fertilizer. 

AAIC's challenge was to i)construct an 
area sampling frame (ASF), usingadvanced 
scientific technology; 2) obtain valid data 
on pre-harvest crop areas, using local per-
sonnel; and, 3) complete tile survey in a 
three month period. 

This Sunmarv Report presents reslts of 
tile survey, and concepts and methods 
used to conduict the first ASF in Albania. 
Recommendations are presented and con
clusions drawn from tile AAIC survey. 

CollaborativeEffort 

In-cotntry support from IFDC was primary 
to the successful completion of this survey. 
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Intensive agriculturalareasarefound along the coast 
andvalleys identified in green on this map of Albania 

Dr. Thomas Thompson, IFDC, agreed to From AAIC's perspective, the partnership 
use the ASF developed bv AAIC for asocio- with IFDC was helpful. The existence of an 
econolic farm level survey. Dr. Thompson IFDC office in Albania meant that AAIC 
selected local entiiiurators for both the was not required to deal with on-site 
IFDC survey and tile AAIC survev. operations such as facilities and equipment. 
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Survey Concepts 
Sample Size 
Sample surveys are constructed so that a 
mininmum sample representative of the pop-
ulation of interest call be selected. A sample 
must represent the variability ill the original 
population. 

A large sample reduces sampling errors btil 

increases nonsamipling errors. File greatest 

concern is to control nonsampling errors as-
sociated with the sampling frame and with 
data collection in the field. [his is accom-
plished by a su rvey design which selects a 
sample that can be managed in tile field. 

Sample size ma' also be affected by avail-

able funds and the data processing and data 

analysis systems employed. 

Stratification 
While there are various methods to reduce 
variability, stratification is usually used in 
agricultural surveys. Stratification reduces 
retpresent tilecountrv. "Wnethe required sample size necessary to 

Stratification allows one to take diverse 
land and subdivide it into homogeneoussubpopulationls that call be sampled more 

efficiently. 

Sustainable System 
Sample ,urveys should be conducted ov'er 

inpeidtaSffcci\"og lCr-a sufficiently long time period to encour
age tile development of a systemn that call be 

ntoa sytem-ae tca be 
sustained by national entities once outside 
support ceases. The surveys lust be de-
signed to support users' leeds for agricul-
tural information over a period of time. 

Comparison 
Effective economic and resource data rust 
be able to be compared over time with dif-

ferent ;ectors and different parts of the same 
A viable world market economycountr. 


requires that data also be compared among
 
countries. 

Similar Factors 

In order to compare results, data must be 
of similar quality and content, and from a 
similar time period. In other words, simi-
lar d ata must hie obtained with similar 
methodology, i.e., collected and summ a-

rized at similar points in timue. 

This survey was designed to be siinilar to 
that of countries ill the IE'uropean Economic 
Community. 

The survey designer must balance between sampling
 
errors and nonsampling errors.
 

Sampling/Nonsampling 
Errors 

In most data collection systems one finds 

nonsampling errors are tile greater errors 

in magnitude because they tend to grossly 

degrade the data. 

Ill this survey, nonsanipling errors associ
ated with the sampling frame were greatly 
reduced because of the ASF. 

The ASF accounts for nearly all the land of 

Albania and each area of land has a proba-

bilitV of selection in tile sample. 

Sampling errors are associated with the spe
cific sample design. Fhie ideal system has 
nonsampling errors that are controlled and 
a small sampling error.The survey designer 

must balance between sampling errors and 

nonsampling errors. 

Timing 

Sample surveys are most effective when 
they correlate to the crop cycle. Ideally there 
should be I) post-planting surveys for 

hectares planted to monitor physiological 
growth of crops, and 2) post-harvest sur

vevs for evaluating yields aI production. 

Figure 1.Crop Growing Cycles 
Jan Feb Mar Apr May Jun Jui Aug I Sep Oct Nov Dec 

rp ,,,W 

Summer Crops(row crops) 

Survey Periods 

Co 
Crop 

\Vhea 
Mai/e
Potato 
Vegetable (I I1) 
Vegetable (field) 
Sunflower 
Soybean 
Sugar beet 
T,;acco 
Cotton 
Alfalfa 
Maize fodderOlives 
Fruit 
Gripes 

tl[Ill o/ , 
_ 
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....
0Q 
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Crop Caiendar for Albaniaedn ae
Seeding Dates 

October 15-I)ecember IS 
March 15-May 15 
March 1-April 15 
DIc'ember 15-Janu.arv 31 
February 15-Mav 15 
Februar I\l-arc h 31 
April I-May 15 
Februar In-Miarch 31 
March 1-April 30 
March 20-Mav I0 
February I-larch 31 
March 15-1Niav 15 

Figure 1.siows the trotl srinowig cylhs of 
si MIer 1ond winter crops il A lb1an Sriilivey 

teriodsan' indicated il ionths corrt'slpond-
inS i F h I' lainin and /arv estiug periods. 
Ther ti inied to occur ri,gt afht'r/plntinwtii\ 
and harvesting. 

For sttnilit'r cto/ pla in Aprn/
i i il MaY ilifAly, , i lt n. 

lile to oblain tll esitah'o hectaresplint'
for v'ach crop. Also (it this tinle in ll t',gow-

in, s'asol, a,,ricuI itndlinplits suich as it isIs 
for seed, /,lntigl aiit lab,,orcall be obtained. 

I 

avs ae
HarvestDates 

June 15-July 31 
September 1-November 15 
August 15-September 30 
March 15-June 15 
June I5-September 31 
August 1-August 31 
September -October 31 
September 1-November 15 
June 1-September 30 
September I-November 15 
March 15-October 31 
August I-September 30
Nov'ember 1-February I:SJune 15-October 31 
June 15-October 31 

hi Auigust, a smc!! sur ely should It'c(1n
Ilet'hd to obtain 'Iil I iaproduction1 of willi 
tr cereal,grains.ho December, a third sio vei 
should be conduct'ed to obtain il/is and p
iicuion of" lif' Sillllllt crops,tlant,'d her/tir's 

of iinter c'reals, and livestock countls. "/Th 
crop and sUrIc h an, siir to the cy

aut / ' . 
c/s ii boti T'stt'ni hint1;i' o l Hit, U .S. The 

o/ti it llll lIit5 ' /lryI/t b/,iins with a post
plantingk sillFUe ,I (within ('11 Ilonth affh'r 

pilii,' 111iil contilis witl (/isl-/arvts/ 
sur,'i/ (within ont' Ihlliti iifh'r hitrnvest). 



Results ofASF Survey 

Objectives 
An ASF a,,desig ned b' AAIC in order to 
I)determie iart,aa neachajior)ropar 
berVtCLt ointer heill Ir2|, ,2) 

ILforeat2 W'ter ,
Of Wheat producntontill 

diand 3)dektermine kinds anld amo01u1tSnts(ftmendohtervev t 
The. urve. wa',sconducted la 1-June. 1 

IL)L)-2 on pre-harvestLd crops shown in 
Table I. 

lio ,trata Were identifieid for survey: Stra-
turl I. inItenISive agriculture (0lng the coast 
and alvll'v,), and Stratum 2. less irItCni't.,a 
,arIulture (prinrilyV hill country). Citis', i,,iLtl~rl\t,,Ltv,

Urban areas Weri otsuived i t,nor were lakes 
and openl \VateconISidere~d inl total lan1d mass. 

lih National leCvel data I'\prLssi ill Table 
I.are compute1-d by addilng idata shVr ill 

St r~tnrri I. anil St ratuim 2. 

ASF Data vs MOA Data 

The A.F ,IrvtV' determined total land at 
2,76,01 lihectares. Ministr\'of Agriculture 
(MOA)dat.r indicate total land at 2,874,800 
Lectari,',. 

It We dsSIrIre the ,I(A figure to be correct, 
the ASF accounrits for %.3 percent of the 
land; or has not lccOuItti for 3.7 percent 
(11),2 0)()hectares). 

[his 3.7 percent difference could be 1)at-
tributed to tilt, Under waterfact that area 
ia, riot measured ill accur-the ASP, or 2) an 

mulatiorm of measuirig errors in Stratum I. 

Crop and Idle Land 
e chescn 

r c0use there can be deinition problems. 
F~r e\arle, thiAAIC sur\'x,, iientifie'd 
some tree crops on land not arable for crops, 
,ird othi'r trie crops on eWcelleit arable land. 
Ihl'Tfore, Tablel I displaVs cropland data 
which include both tvoCes of tre crops, \'iik'-
yards, ari row and cereil crops totaling 
588,50) hctarC's of crop ard idle land. 

'W'' nL' not to disiuss arable landms 

Idle Ild seemlIs to be high conpared to 
uther year,,. Factors which m,ay contribute 
to the increase of idltl,',ild in ILQ)2 nr'I) 
farIners rt'ported that st0li lii as\LI rIOt 
plhiited bicrise btrmidaries were not clear, 
2) land was not distributled in time,to plant, 
arid 3) laild \'aS Still to be distributed. 

Addition,U!Y, sone farmers reported that 
seed was not available, or thie\' didiOt 
know how to proce'i.Tb5 

Idle Land Identification Since a significant amlount o,wheat and 
lau's inlmiaize are grow\\n onlstart., Stratum11 

During tiltreview process, after interview, I.,We hae applied anlother itimating techI
itwas noted that in some mountainous ar- niiUt. which combines ASF data and MOAL'aIS lanild wa, idrintified as idle land which data. Th, method could be0cmsidered m1.
shouldl 'havebeen classified as wast'llit. tipt' framli estimation. I lowever, illIstrict 
It is nCessar\', tor future survevs, to pro- statistical sense this esiinator is not Itrue 
vide further training in how to inlterpret multiple Irame estimator, rather a variation 
detinitions such as idl ,land. We r'coin- of that technique. 

dcaiiainO ~r~ eL01 lrnclarificatm of terms be, one during A list (itreliable) is a ver effective samtraining of enumerators and Sup.r\'isors. pling frame for state farmi;. The list is reli
,Additional time is recon for fieldedlLt able onl, if tht. state farns report accuratL. 
training to practice ilentification following It is not anmefficient sampling rame for pri
stricter de.'finitions Of surveV proceiLu res. vate farms in Albania because there are too 

emany private farmiers to allow for proper
Winter Wheat and Maize list mailtenance. AlsO, e.Inumeration of a 

large ample., inIcreas1s nonsampling errors. 
Vinhtr wheat is the most important cropillAlbalnia; mri/,is the tc'Old m uist Flor purrpoS . Of this stlrtV,V,We SStllllm1\1Ailportnt crop. data are more reliable for'the two major state 

imortfarm crops t;f Wheat ail llai/e for the fol-

Table I. shows a National Le\vel for Wheat lowing reasons: I) X1OA obtains a comllplete 
of 132,2)) hectares; 2,20 in Stratum 1.and list Of state farms, 2) a total 0Iiuruera tittr of all 
70),(0) in Stratun 2. anil a National I.tvelfor mai/e of 7, ))() State farms is perfltrmd,anid 3) retcord s are0dcareS; 21 I100in Stra- sr Imlma ii:cd for all state t+arm!s rather than 
turn I. and 5-, 0) in Stratum 2. iLata ctdletei.d frorii Sected sarimphes. 

'Dmarhave been calculated Lising a standard Because. asiglnificant amoImitt 0I Wheat and
application of A,.SF methods. I fence, data mai/ire grown on state ftarr, COtairied ill 
inTable I. tiiced by"the fact Stratum I., we can estinrate ech crop separe not illfl 
that a portion of wheat and maize are 'arately for the state falrms arid omlit the state 
grown on state farms. farm data from tileASF. 

Table 1-Cropland Area by Land Use and Strata
 
Albania June 1992
 

Land Use 
National 
Level 

Stratum 
1 

Stratum 
2 

Hectares Hectares Hectares 
Winter Wheat Planted 132,200 62,200 70,000 
Maize Planted 76,900 21,100 55,800 

Alfalfa 47,000 24,400 22,600 
Vegetables and Melon 
Tree Fruits 
Olives 
Dry Beans 

35,700 
25,800
19,600 
15,600 

21,500 
9,700
1,700 
8,700 

14,200 
16,100
17,900 
6,900 

Tobacco 14,600 4,000 10,600 
Vineyards 
Sunflower 

8,200 
8,000 

6,000 
8,000 

2,200 
0 

Fodder 
Potatoes 
Cotton 

5,100 
4,700 
2,200 

2,500 
1,400 
2,200 

2,600 
3,300 

0 
Soybeans 1,800 0 1,800 

Barley 1,500 800 700 
Sugar Beets 1,300 900 400 
Oats 700 300 400 
Total Cropland 400,900 175,400 225,500 
Idle Cropland 187,600 48,100 139,500 
Total Crop and Idle 588,500 223,500 365,000 
Pasture, forest wasteland, 

and nonagricultural 2,180,100 29,600 2,150,500 
Total Land Albania 2.768600 253,100 2,515,500 
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Method 
State farm data are obtained from MOA ad-

ministrative records. The ASF data contain 
estimates from selected samples of both pri
vate farms and state farms. 

To eliminate duplication, ASFdata identi-

fied as state farnms are deleted, leaving esti

mates for private farms. These data are then 
combined with MOA dati, providing al 
estimate of wheat (or maize) grown in Stra-
tum I. A visual representation is shown in 
Figre 2. 

Figure 2. Venn Diagram 

Total Land of Albania 


Stratum 1 Stratum 2 

State 
/ 

Noh tltemaioriltofstatefiOise cnthaiedii 
Strahon I. 

l)ata in Table 1.represent Stratum 1. with-
out consideration of the type of farn, i.e., 
the estimate is derived from selected sam-
pies which may or may lot include state 
farms. Therefore, til estimate might be less 
accurate than data obtained fron all state 
farms as in the MOA data. 

Table 2. ad tabn 3. contrast data derived 
tsing ASFdata 0111V (Table 1.) and data de-
rived using ASP data combined with MOA 
records for state farns iii Stratum I. Coin-
parison of estimates from these sources is 
shown. 

The same methods were used to derive data 
for maize (Table 3.) as for wheat (Table 2.) 
Using ASFonly, we report maize at 76,900 

hectares. When we substitute state farm 
data collected fromn MOA for state farm data 
collected from tile ASF, we refine that esti-

mate to 81,900 hectares. 

Table 3. also presents a breakout of usage b 
iectares for grin aiid fodder. 

Again it is assumed that MOA data are 
more accurate since they reflect a complete 

Table 2-Winter Wheat Area for Harvest and 
Prospective Production 

Albania June 1992 

Method I. Using Area Frame Survey Data Only 

Hectares Yield Product 

Stratum 1. W/O State Farms 
State Farm Data 

Total 
Stratum 2. 
Total Albania 

46,600 
15,600 
62,200 
70,000 

132,200 

25.0 
34.0 
27.3 
23.0 
25.0 

1,165,000 
530,400 

1,695,400 

1,610,000 
3,305,400 

Method I1.Using Area Frame Survey Data combined with 
State Farm Data from Ministry of Agriculture 

Hectares 
for Harvest 

Yield 
Qt/Hect 

Product 
Quintels 

Stratum 1. W/O State Farms 
State Farm Data 

Total 

Stratum 2. 
Total Albania 

enumeration of state farms. However, there 
often could be bias in data collected from
the MOA and one must be cautioned in ac-

cepting these data as accurate. 

Yield and Production 
Tile first ASF survey (NlayI 1992) was con-
ducted ill time to forecast Vield and pro-

d ic t ioni for wheat estimates since wheat 
was planted in November 1991 and har-
vested in uly and August 1992. 

SuIch data could not be obtained for maize 
sin, it is planted in May and lune and har-
vested in September and October-far too 
early for farmers to project yield and pro-
ductoii estimates. 

It should be iioted that farner projections 
for yield and production are subjective in
inature. In maiy coontries farmers will 

provide fairl\ good data based On past
knowledge ot crop varieties and soil fer
tilitv. We do not kiow how these data (fr 
Albania will hold up over time. These 
data need to be calibrated either by ob-

jectiV e yield sur'evs or post-harvest 
farmer recall surveys. 

Yield Survey Methods 

One co mo111i1method to ascertain vield datan11 
is crop cutting. This involves going to the 

field at harvest or near harvest, selecting sam-
ple plots and doiig actuail crop harvests. This 
method is exacting, requiring intensive train-

ing, precise instruction manuals aiid call be 
expensive ini terms of man-hours. 

46,600 25.0 1,165,000 
22,000 34.0 748,000 
68,600 27.9 1,913,000 

70,000 23.0 1,610,000 
138.600 25.4 3,523,000 

A second method is to conduct a post
harvest follow-up surveV, asking farmers 
to recall what tile, ,btained. 

Tie post-harvest survey is based on sub

jective factors intfluenced by econonmits an11d 
politics. 
Of tile two mMIhods, crop cutting is more 
accurate if done properly since it is baed 

on biological yields. I lowever, pre-har
vest and post-harve,:t loss must be taken 
into account. In any case, accurate survev 

data are required to calibrate the target 
yields. 

ProductionForecasts 

Production forecasts for wheat were ob
tained by mulI tiplying tile noumber of 
hectares planted to wheat by tile expectedyield. 

Cropland Breakout 
Table 4. shows thetb reakout of cropland 
To tw the i 

into two st raita. 'Fie first thiree nouneric 
columns contain MOA data. The distrib
ution of cropland into strata by district 
was provided by tr.laandi druii, 

Institute of Soil Studies, and by Mr. Arian 
Ttrka, Geodetic-(eology Enterprise,Tiraa, lb nia. 

An important statistic in Table -. is 364,498
hectares, which is tile total croplaiid in 
Stratum 2. This v\alue (rounded to 365,000) 

was Used to extrapolate data f'om tile sam
ple segments in Stratum 2. 



Table 3-Maize: Area Planted and Prospective Utilization 
Albania June 1992 

Method I.Using Area Frame Survey Data Only 

Total Area Planted For Grain For Silage and/or Fodder 
Hectares Hectares Hectares 

Stratum 1.w/o State Farms 19,400 10,900 8,500 
State Farms 1,700 900 800 

Total Stratum 1. 21,100 11,800 9,300Stratum 2. 	 55,800 48,500 7,300 

Total Albania 76,900 60,300 16,600 

Method I. Using Area Frame Survey Data combinec with 
State Farm Data from Ministry of Agriculture 

Total Area Planted For Grain For Silage and/or Fodder 
Hectares Hectares Hectares 

Stratum 1.w/o State Farms 19,400 10,900 8,500 
State Farms 6,700 6,700 0

Total Stratum 1. 26,100 17,600 8,500 
Stratum 2. 55,800 48,500 7,300 
Total Albania 81,900 66,100 15,800 

Unexpanded Sample Data are 7.782 hectares of whleat inl
the a\erage of
Dat ar s.8etaes, owhaintearge 

Data in Table 5.are unexpanded from tile 
sdIlple. 1lhese data are used to calculate CS- Data in Stratum 2. are not segment aver-timates presented in Table I. for Stratum I. ages since Stratum 2.was e\panded using 

and Stratum 2. Data in Stratun I. are seg- ratio techniques. Tihese data are ratios but 
nment averages for 601segments, i.e., there one could think of them as percentages. 

Table 4-Cropland by District and Strata (in Hectares) 

District 
Total 
Land 

Agricultural 
Land 

Crop 
Land 

Stratum 
1 

Stratum 
2 

Berati 102,315 41,167 29,958 11,430 18,528 
Diber 156,824 28,490 23,415 23,415 
Durres 84,766 51,627 43,582 20,779 22,803 
Elbasan 148,097 47,744 38,768 5,390 33,378 
Fier 117,830 71,213 58,455 25,660 32,795 
Gramsh 69,463 10,451 9,105 9,105 
Gjirokaster 113,734 17,693 14,968 4,714 10,254 
Kolonje 
Korce 

80,463 
218,068 

11,289 
63,110 

10,131 
56,555 

4,520 
22,014 

5,611 
34,541 

Krujo 60,587 25,489 21,390 19,277 2,113 
Kukes 133,050 17,918 15,692 15,692 
Lezhe 
Librazhd 

47,867 
101,302 

18,509 
14,489 

16,882 
12,684 

14,682 2,200 
12,684 

Lushnje 71,239 51,139 46,390 38,550 7,840 
Mat 102,847 14,157 12,585 12,585 
Mirdite 86,710 6,319 5,498 5,498 
Permet 92,958 14,765 12,216 12,216 
Pogradec 72,501 17,506 14,474 2,334 12,14) 
Puke 103,369 5,165 4,412 4,412 
Skrapar 77,495 12,180 10,088 10,088 
Sarande 109,683 25,837 17,037 3,837 13,200 
Shkoder 252,830 45,620 38,929 26,423 12,506 
Tepelene 81,734 13,063 10,893 10,893 
Tirane 123,849 33,145 23,359 8,312 15,047 
Tropoje 104,298 7,390 5,428 5,428 
Vlore 160,921 37,839 25,927 5,901 20,026 

ALBANIA 2,874,800 703,314 5"18,921 213,823 364'.,998 

For exampk', inStratum 2., 19.1 percent of 
the land in the samples that were in crop
land was planted to wheat. [hus these data 
in this column are multiplied by the number of cropland hectares in Stratum 2.to ob
tamestimaei 

In both cases, crops that have small aver
ages or low ratios in Stratum 1. or Stratum 
2. will ha'e relatively higher sampling er
-'ihr apin rrors. Crops that have high averages, such 
as wheat and maize, have lower sampling 

errors. The same is true for Stratum 2.The 
higher the percent or ratio, the lower the 
sampling errors. 

Fertilizer Usage 

One component of the subcontract between 
IFDC and AAIC was to estimate the amount of 
fertilizer usage. Consequeitly, the question

naire contained a set Of questions to elicit in
tonnatim as to Whether fertilizer was applied
and if so, w~hat kind and in what quantity. 
The daa indicfat erh litthlfertilizers tht 

wls being applied at the timeof thc survey 
in May and June. The IF)o/USAiD fertil
ier auctioN|sd ere i progress at the time 

of the survey. Thus, our fertilizer usage in

formation \Vas obtained before the USAI)
 
program had significant impact.
 

N Of the 6( s.;egments in ,tratum 1., 18 re
ceived some type of fertilizer application. 

0 	 Of the 20 state farms surveyed, 3applied
urea; Iapphed superphosphate; and, 4 
applied organic fertilizer on fields inside 
the segment boundaries. (These state 
farms were not interviewed as a farm. 
Rather, segments of 25 hectares were se
lected and data collecte| for those fields 
inside the segment boundaries.) 

0 Of the 1,820 fields in Straltum I., 40 fields
 
had organic fertilizer applied; 77 fields had
 
urea applied; and, 15 had nitrates applied.
 

[]	Of the 41 segments in Stratum 2., II seg
ments had farmers who had applied 
some type of fertilizer usage. 

E Of the 1,145 fields in Stratum 2., 23 fields 
had organic fertilizer applied; (6had urea 
applied; and, (0had nitrates applied. 

These data are too low a percentage to eX
pamid in order to calculate reliable_ estimates 
Of fertilizers applied. The survey timing did 
not allow collection of fertilizer tasage for 
sumnner crops being pi'anted at the tinle of 
the survev.Nor had the IFDC fertilizer imm
port program had impact ol the winter 

small grains beCatse of the late start (f tile 
progranI1. 
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ASF Methodology 
ASF Construction 
Two methods of ASF construction were 

the survey design for Albania. First, 
land was stratified into homogeneous land 
use strata. 

used ill 

Four strata were identified: 

1)intensive agriculture-along the coast 
and valleys; 2) less intensive agriculture--
mostlill country' 3) cities 
eas; and, 4) lakesand open water. 

Traditional ASF 
A traditional ASF was constructed for Stra-

will I., intensiv' agricuiture. A grid-type ASF 
was constructed for Stratum 2., less intensive 

agriculture. Strata 3.and 4.wevre not sampled. 
WC rfer to tile I.1method used in Stratum 

as tile traditional method becaus' it IJS 
been used in tile IL)40,sU.S. since the earb' 
even thonugh there have been extensive 
modifications o\ er the tcars. The r':,Ond 
method applied to Stratum 2. was devel-
oped by the French and is used in Europe. 

Steps in ASF Design 
I ) divide the total land to be sureyed into 
honlogelcouls land LISL Strata, 

2) subdivide the strat,1 to be sampled into 
sampling units, 

units that are repre3)select sample of tile 
sentative of the "tata, 

sample,4)collect valid data from tile 

populatitm 
totals using the appropriate exlasion factors. 
-)expand the sample data to tile 

striking con
trast to tilecomplxity of successful appli
cation of the concte'ptS." I lousenan, 
F.F."Area Frame Salp1,ling ill 

"The simplicity of the idea is ill 

Agriculture," 
SRS No. 20 (1L)73). 

CoistructiO Of the ASF begins with alloca
tion of land into strata. Modifications illthe 
traditional method applied to Stratum I. 
hav'e e',olved over the \T'ars which take ad
vantage of advances in scientilie .echnology. 

Satellite Data 
The use of satellite data for e;timating and 
forecasting crop production is an exciting 
and effective teclnology. Although not re
placing tradition,.l data collection methods, 
remote sensing promotes efficient ground 
sampling and serves as a powel supple-

nent to traditional on-the-ground tt'chniqu., 

Table 5-Average Hectares per Segment by Crop inStratum 1 
Ratio to Cropland inStratum 2 

June 1992 
Land Use Stratum 1* Stratum 2 

Idle Cropland 6.020 0.383 
Winter Wheat Planted 7.782 0.191 
Maize Planted 2.637 0.153 
Alfalfa 3.058 0.062 
Vegetables and Melons 2.690 0.039 

0.044Tree Fruits 1.218 
Olives 0.217 0.049 
Dry Beans 1.083 0.019 
Tobacco 0.501 0.029
Vineyards 0.750 0.006 

Sunflower 1.001 0.000 
Fodder 0.310 0.007
Potatoes 0.178 0.0090.009
0.178
Potton 


0.003 0.005Cotton 
0.095 0.002 y
Barley 

Sugar Beets 0.117 0.001 
Oats 0.038 0.001 

"pasture and wasteland not shown 

lBuilding an area sampling frame u,,ing con- Orbital details determine satellite charac-

Ventional aerial photograph\, can be a ma- teristics. Resourc, satellites are in near earth 
jor investment. Space imiger'y such as SI'OT polar orbit. The fii'i,>r'v I ai.,dsat sotIllites 
and Landsat IM has proven usefo! for strat- had ,,norbit path which allowed the entire 
itication to identitV different agricultural earth to be imaged in an IS-day cycle. The 

lands at reasonablh' costs. l.ands,;t 4 and 5, currently in use, have Or

tile ctn- bits at 70:; Kim. This slightly lower orbit pro-Space imagery also is useful ill 
struction of tilesampling units frol which rides a 'Vcle of 10 days in which the earth is 

segments are selected for data collection. imaged be.fore the cvcle repeats. 

LAN-DSA OPERATIONAL DETAILS 

r bit1,l¢ay,2 

,A - 6k-

Orbital characteristics for the first Landsatsatellites1, 2, 
and 3.These satelliteswere in nearearth polarorbit.1the 
entire earth was imaged with a repeatcycle of 18-days. 
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mounted to oscillate allows energy to be 
LANDSAT 4 AND LANDSAT 5 	 collected in a185 Ki. strip. The rotation of 
OPERATIONAL DETAILS AND SENSORS 	 the earth on its axis allows different land 

to be imaged every orbit of )8.9 minutes. 

Satellite Images and Maps 
When dividing the 'and to be surveyed into 
honiogeneous land use strata, satellite im
agery was used for Stratun I. The first step 
Was t,) identify and separate the intensive 

lowlaId agriculture. 
-:i "" " jThis Stratunm was idenitified bv its large 

fiels that had comprised cooperative and 
state farms. Identification could be made 
using topographic maps, but tile land be-

OPERATIONAL DETAILS: L, 1u'., comes nuch clearer using satellite images.,,PA'; 
LANDSAT 4 16JULY 1982 LANDSAT T51. . i1 % e,..4' " ALTITUDE 705 kri PERIOD 98 9mn NC INATI , .* Map, are quite useful later oi in the con-
SOLAR TIME 0945 his ORBIT REPEA CYCLE 10 , struction process. 
COVERAGE 83 N to 83 S 

U.VJvlsrma IR(FLECY7LJt A 0ia.Ai INFRA-RED EMITTEDINFAAA The second step is to subdivide the land iinto,.00 2.0 , 2.,00 .,0 .,00 ,,,S 	 . 1 . 2 2 ,,*,0 =. lrinary Sampling Units (l Us) between one 
___ and I0 sCI'uare kilometers, using ph,';icalTA" U- 3 I Iboundaries. F -77'---I - I 	 1 se' I The [-,Us are numbered inas 

-pentinefashion and measured. T, select ISUJs,
Sensors measure narrow energy bands Which correspond arandom start isdetermined and then every

to colors in the visual and nearinfraredrange I iPU is selected where lisa constant. 

()niboard I.,ndsat 4 and landsat 5 are two range and are extended into tile infrared Physical Boundaries 
.enors: the niultispectral scanner (MSS) and zone of the electromagnetic spectrtum. 
the thematic mapper (TM). Ground resole- In tile traditional ASF construction, physical 
tion of the TtM is 28 to 30 meters. Ground res- Both the MSS and TM op crate essentially boundaries are those which cali be identified 
oltii n of the MSS is 81) mete;'s. I'M irnagery onl the same principle. rihe forward motien on tile ground and in maps and satellite fi
is most uaefil when fields are small in area. 	 Pole to thletI~t~lfelswiei 	 P'ole ,,llows the satellite toto take strips ages. physical boundaries stratuni boundsal 	mSouth ofo thle sa tellitiletesatellitefrom the No rthI t the subdivisions including th'_2were used for all 

Sensors measure narrow spectral bands of tile earth from the north to the south di- aris hoil s includ roads, rail
aries. Pl- sical boundlaries include roads, rail

which correspond to colors in tile visual rectlv under the satellite. A mirror on board ,roads,rivers, 1.owcr lincs and 01n1tither phys
ical features that can be readily identified. 

[1LANDSAT SENSORS 
MULTISPECTRAL SCANNER SYSTEM (MSS) " Assigning Probabilities 
OPERATION 

" -w 1,3 to) 
vid ed inito l'SUs raiging fromn one to 1t) 
square kilometers, each PSU is assigned a 

S"'I ile Olbif 	 probability,. large rPSUs have a larger prob

,..,,,"...f. 6 	 Once land has been identified and subdi

ability than smaller I"SUs. 

Step three is to select samples that are rep
resentative of the strata to be surveved. The 

app" 16 PSUs are selected with Probabilities 
- Proportional to Size (PIPS). Next tile PSUs 

.... " . selected are broken down into Sampling 

Units (SUs) of -50 hectares each. 

Sampling Units 
The number of SUs assigned depends on 
the size of the PSU. In Stratum I. thirty ISUs 
were selected to be subdivided into SUs. 

]STATION 
 Two SUs are selected for survev from each 
selected PIU. The selected SUs, ternied sam-The rotation of the earth on its axis allows different land ple segments, are marked on satellite en

to be imaged ever!y oribitalrevolution of 98.9 minutes. largenients anld ,laps at ascale of 1:50,0)0. 



- -Size of Segment 
The original design called for sample seg
mens otf 50 hectales each. The concept is 
to have the segment large enough to have 
variability but not so large to have signifi
cant duplication. Also, it is desirable to have 
segments small enough to be surveyed as 
rapidly as possible. 

Factors influen.ing sample size include 1) 
travel within tile segment, 2) tile number 
of interviews in the average segment, 3) the 
length of the questionnaire, 4) the difficulty
of tile questionnaire, ancd 5)tile nu1Wof A PSU in Stratum 1. is marked on the satellite image 
interviewers who are working together. and map with two survey segments identified. 

The hills had tremendous diversity, inl
cluding tree crops. In the high mountains 
we found forest nonagricultural land 
which could not be separated with MSS 
imlagery 

The ASP was constructed by overlaying 
a gid unto Stra tu i 2. that was equ iv'a
lent to a one kilometer square grid on the 
ground. There were over 25,000 grid cells. 
The grid was developed by usingaGeo
graphic Information System (GIS), called 
ARL'INFO, to digitize out the lakes and 
Stratu,m I. land. 

Systematic Sample 
A systematic sample of 40)grid cells (100 
hectares each) was selected by determining 
a sampling intrva! and a random start. 
After tile random start, each 625th cell 

(25,000/40) was selected. 

Albanianpersonnel transferringlocated segments from
 
satellite images to photocopied maps.
 

In tile case of Albania, it was decided the
 
optinum target number was 20 farm inter
views per segment. Segments should be
 
about 25 hectares. - .
 

Thus all tile segments were divided into '
 
two equal (or nearly equal) parts using ... " ' "
 
physical boundaries; one was selected at . "
 
random as tile final sement. Stratum 1.had ,
 

60 segments.
 

French ASF . ,;,- . 

In order to divide Stratumn 2. we applied
 
a method of ASF construction develope " ...
 

" by the French, and widIly used in ' . ., 

Europe..... ..
 

Ideally, 28 meter TM Landsat satellite Once segments are selected, a satellite enlargement is 
imagery should be used. Time constraints o fognm hea a isne eina Taee lgrmati 
required that we ue 79 by 59 metier obtainedfor use in the field. The panchromat image 
ground resolution MSS LIandsat inlagery. of a SPOT scene has 10 meters resolution. 



Global PositioningSystem ReliabilityCheck Direct Expansion 
The selected segments were transferred to In Stratum I., a I0 percent subsample was Direct expansion is easily understood if we 
1:50,000 scale topographic maps. Grids checked by either AAIC personnel or consider the following: 
were correlated to longitude and latitude Albanian supervisors for interview accu out of 1{},0{10U If Il(t) sampling units are se

field On 

using Global Positioning System (GIPS) collected data correctly. I
 
equipment. I lowever, boundary ident ifiitiO l % sd 


illorder to locate selected areas in tile racy. this basis, the interviewers lected, then I00 represents the total 

- Data are multiplied by the proper expan
E'ach selected cell was divided into two ficult.The satellite images did not reflect the siOn factor, N/n or the total number of 
equal parts. Thus the location, were deter- possible redistribution of land due to 
mid by physical bou ndaries and by breakup of cooperative farms. Prior to re
longitude and latitude Using GIPS. by thle total number of samlplinlg unlits inldistribution many fields equaled 50 hectares
 

Tile land which has been partitioned into the sample.
InaccessibleSegments smaller parcels is, for tile U The direct expansion method is excellentmost part, between 
one and four hectares. Some difficulty was if proper control of nonsampling errors 

The majority of Stratum 2. segments were found in identifying segment boutndaries has been taken during data collection. 
identified with little or no difficulty. HOW- unless physical boundaries were available. 
ever, some segments selected were found 

to be areas where there were no roads Survey Tools 

'
 

and/or no inhabitants.
 
The materials used in Albania to identify ' Afla nians famil iar with these remote rural segments, especially the boundaries and 

areas identified segmnits which were ill- fields, need It andbe improved. 
accessible. For these areas tilecrop survey 
qtiestins were assigned azero value on the Satellite inages that are enlarged to I:50),0)00"
 
asso mption that there were no inhabitants, scale beconi;e blurry. At 1:5),0}000 scale, 50 " I.
 
no crops, and no fertilizer. hectares become I centimeter by I cell

timeter. .: .. 

Data Collection Inlcountres where aerial photos are used, the 
Step four i ASF construction isto collect a 50 ectareseg
data. Interv iewersdaa neveeswrwere provided enlarged'"-ll ment is25 timies larger for the 1: "r~ddC1hgd 10,000} scale. .. 

satellite images and corresponding maps 
with selected segments for survey. [hev Data Entry 
were required to 1)drive to the segment, Data were entered into a486type compter
2) identify the boundlaries, 3) locate the tehr usn aappropria'te farmer, and 4) Collect data for with a 120 miegabyte hard diskdisk Using aalpropriate armeand ollt ddBASE Ill PLUS program. Tile program was Locations inthe field are checked 
all land within each segment. written so that the questionnaire appeared using tie roadas a startingpoint 

on the screen one page at a time. Computer i.i identifyhigsegments on satellite 
operators took data off the questionnaires, image andphotocopiedmap 
entering data one page at a time and one 

,, I segment at a time. Ratio Estimator 
Part of our data analysis design contained Ratio Estimation is easily understood if we 
a plan for continual review during data cot- consider the following:
lection and data entry. Whe data entry was If 5{)segments i,a stratum are selected 
completed, a computer edit was performed and I2 A of the land in tie segment is 
to obtain "clean" data sets. wheat, then one can say 12 of the land 

in that stratum iswheat since tilesegments
Data Summary were selected to represent tilestratum. 

.Selectionof data expans.ion, step five, depends N The ratio estimator can be tilemore ac
on which method provides the estimates that curate of the two when there are minor 
are the closest to the target valies. There are errors in the data collection. 
sveral ways to expand the data. M Ratio estimators reduce tlt'effect of col-

Data may be expanded by direct expansion, lecting too little or too much data for 
ratio estimation (therear sev'eral of these) segments. 
and probability proportional to size ex- a If segment boundaries are difficult to iden
pansion. Tllhe latter method is not discussed tify, ratio expansion should be applied. 
here because it was not appropriate i ' e be


During data collection a sketch sample design for Albania. Direct expan- Stratum 2. in Albania was refined by mak
of the land is made as well as sion was applied to Stratumin I.; ratio ing two domains: I) nonagriculitural, 2)

interviewing the farmer estimation was applied to Stratum 2. cropland. 
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Samling Errors Crop production education of smallfarmers is 
Sampling errors are controlled by stratifica- essential to bring Albania into a free market society 
tion, by survey design afld by the sample size. 

The simplest way to calculate IIIsampling sent to the capital. These data were sum- 
errors is to calculate the sample variance-- marized as by-products from adninistra-
assunfling a stratified or a LIoII1 tiVe records. No sampling was involved.Simple ranll 
samlple (SRS) is Selected. 

' ne formula applied is the well-known for-
mula for the variance. Ilthe case of svs-
tematic sampling the formula is not applied, 
because we have a sample oftone randon 
num1,11ber. 

Systematic salpling is used because it torces 
v riation into the sample that would not be 
there if the sample were selected at random. 
The SRS variance formula overestilates the 
variance, in some cases iLIite extensively. 

There are two types of errors that are present 

in all surveys-sampling and nonsampling. 
The ASF was developed to reduce such 
errors. Non,ampling errors a,sociated with 
the sampling frame are vastly reduced 1' 
cause each parcol of laad has a known prob-
ability, of se]lection. In addition, the saliple 

is clearly defined with aerial photos Or e-
larged satellite imagery so that data coliC-
tion is tnderstood and precisely defined. 

Sampling errors are reduced due to stratifi-
cOtioln lll,ger\. Iaid u.' C,,
uIsing"sat(2e


t t 
be identified and used in the stratification 
process. MorCever, a systematic sample can 
be seleted to redutce the true sampling er-
rors L en turther. Use of ASFi has tremnen-
dous advntages in controlling both types of 
survey errors. 

Advantages of ASF 
Data can be collected on many different types

samplinof uigarea frame technol-
of items usig 
ogy. The surve design can constructed to 
gather agricultural, socioeconomic and enl-
vironmental data simultaneous;V. 

In many cases, lquestionnaires and training 
manals already exist which can be adapted 
with little modification, 

Data Reliability 
A statistic is oilly as reliable as its source. One 
might consider AA's first survey in Albania 
to be a pilot survey in the sense that Albanian 
farmers had not been surveyed by interviewprior to this It)q-2 survey, 

Under Communist control for nearly 5) 
years, Albanian crops were raised on lanid 
operated as state farms or cooperative 
farms. During this period crop production 
information was based oildata from reports 

A point for consideration is were the re-

sponses of farmers interviewed affected by 
the teconomic ad political climate. Were 
their estimat's of vields i'flue'nced by past 
experience where it was politically e\pCdi-
elt to overestimate? 

AAIC has confidence in tile )(tt 'IeVel of 
m,'ce of A ban ian en ituera tors and su-
pervisorS selected to gather data. As a 
VoLnn;, bright group who speak nglish, 
tihey had no dlitticuliV IaLquiring skills 

preseniinetisivd inat3-da 
presenk L in Oil inlt 3-dOY training ses
s. I-day fiHeld trial).Sion (2-JV claSs'oom1; 

Conclusions! 
Rec mme daton
RecrRecom endations 
Tile AAIC -urve\ demonstrates that scien-
tific technology call be applied using local 
perstnel to gather data. Use ot local per

soI1el is desirable, both economically ad 
in terms of "natio oH bi . 

1) The survey should be institutionalized 
in the Ministry of Agriculture and Food 
(MOAF) or other appropriate institutions 
responsible for statisical reports. 

It is possible to conduct a (satisfactory) ASF 
within a short time frame (3 months in this 
case) providing technical expertise is su ffi-
cientlv high to oveicotne inevitable chal-

lenges/barriers.
2)\Hweve,\fuuresurvyswere

future sueeys require that Stra-
turn 2. be further stratified into at least two 
strata. The sample size should be doubled in 
Stratum 1. and quadrupled in Stratum 2. 

A colltinuous survey cycle allows tite series 
analysis to be performed. A ole time survey 

has little value for planning strategies as it 
cn not be compared to similar data. 

Nationalthen
National agricultural statistics increase in 

value when a data series call be obtailt'd 
and compared to previous y'ears within the 
survey countr\. Adde I value cali be ob-
tained by comparison of similar data fromother counnries. 

3) Surveys should be conducted in May, 
June, August and December. These ASF 
data need to be linked with market news 
data, providing current supply and de

mand information to farmers and traders. 

There has been environmental damage in 
Albania. The ASFwith modifications could 
appropriatedlV handle, environmental mon
itoringi.
 

4) Environmental monitoring should be 
instituted to include forested areas, soils, 
water quality, air quality and agricultural 
productivity. 

Summary 
We began this report by stating the need 
for U.S. involvement in developing agri
cultural policies that affect individual 
countries. 

As a nation, Albania is now beginning to 
fuCtito in a free tnarket societv, i.e., in 
a po'st-coin mnist environment. Western 
European cou ntries and the United States 
use ASF melhods to estimate crop pro-

It is d, , vl ,S,to 
dethon, so data calbe compared acroSs 

y'ears, amyong countries and across regions 
within Albania. 

As Albania Shifts to open market structres, 
inproved agriciltU r.production informa
tion (timeliness alld accuraCV) alld aCCeSS 
to thi , vital information becomes critical to 
the success of all involved-the agricultural 
cotnmutnity, governments and the con
sinning public. 

Sample surve'vs are completely foreign 
to persons living with a centrally planned 
government. Statistics iinAlbania were 
gathered by a simple aldministra tive by
prod uct. State and cooperative farms 

reILutestei to send inforlatioln to 
dHrever,
dirctig Ministries and the rsuIts were
 
sunniari/ed. 

C0Asequtetltlv, sample survey methods are 

comtpleely foreign to them. Althoughaniyn 
at sl thee eed training in 

a 
If Chnt1h1gy t,'anSfr is a long-tei'rm goal, 

a rather long-term h',vestment will be 
required. Emerging naiioi.; mu1st be trained 

to de;'elop and LonIdLct surveys that can be 
sustained by tiational entities nce outside 
support ceases. 

The United Staties ail other wvorld po~wers
YLmst lead the wav in aiding these nations in 
becoming more produLctivi forces in a 
global market society. 
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