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I. Introduction

Southeast Asia (SEA) means different places to different people. The
broadest definition will include Burma, Viet Nam, Lao PDR, Cambodia,
Thailand, Malaysia, Philippines, Singapore2 and Indonesia. These countries,
home to 420 million people, are a study in diversity. Among their major
differences are government (republican, parliamentary, socialist,
marxist), religion (Buddhist, Christian, Moslem, Atheist), colonial
background (American, British, Dutch, French, none), geography
(landlocked, coastal, archipelagic) and size (e.g. from 3 million to 176
million population). The statistical systems vary also. Indonesia and
Malaysia have highly centralized systems wherein a central bureau or
department of statistics exercises strong control and coordination of
statistical activities, with subject matter ministries like agriculture
involved only in field data collection. The Philippines and Thailand have
highly decentralized systems in which a national statistical office takes
care of most of the non-agricultural statistics, while a bureau in the
agriculture ministry does the agricultural statistics almost
independently; the system is held together by a coordinating agency
existing either autonomously or in the planning ministry. Then there are
the Centrally Planned Economies with their closely integrated political
and statistical apparatuses and grassroots approach to basic data
collection, especially of agricultural data.

Similarities abound too. SEA is uniformly tropical so that farms and
farming practices among countries are strikingly similar. However, SEA
farms are in many ways the very opposite of those in the West: (1) The
former are very small, with country averages ranging from under one
hectare to three hectares; some of these are fragmented further into
smaller parcels, e.g. over 30 per cent of Philippine farms consist of two
or more parcels. (2) There is significant shifting cultivation or slash-
and-burn farming where farmers are mobile and the areas of the patches
they clear are unknown. (3) When they exist, cadastral maps often are
outdated and they no longer correctly reflect current land use. (4) Many
farms are not owner-operated but are under varied forms of tenurial
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arrangements, in which case the tillers may not have first-hand knowledge
of the area of their parcels. (5) Hardly any farm records are kept. (6)
Planting and harvesting happen all year round. (7) Mixed and multiple
croppings are extensively practiced, in which cropping patterns may change
from season to season and year to year. (8) Various indigenous devices are
used in different localities to measure output. (9) In subsistence farming
some of the output (and input) may not be measured at all since it goes
straight to the kitchen rather than to market. (10) Farmers across one
country may speak over 80 different dialects.

These features of SEA farms make every survey sampling step more
difficult. For instance, (I)-(3) imply bigger and harder to maintain
sampling frames; all, but more particularly (4), (5), (8)-(10) make
control of non-sampling errors and quality of the basic data more
problematic; (10) multiplies questionnaire construction, translation-back
translation, training and interviewing many times over; (6)-(8) require
closer monitoring of farm situations (e.g. for timely crop-cutting), more
frequent data collection, expanded summary tables to accommodate more
cropping patterns and developing conversion tables to standard numeraire;
etc. These and the lack of adequately trained statistical manpower make
current survey sampling practice more art than science in the SEA
countries. They also give more relevance to the West to East (or North to
South) appropriate technology transfer issue.

How have the SEA countries fared in their efforts to develop and
maintain agricultural data bases? This is discussed briefly in the next
section.

II. A Sampling of Agricultural Data Collection
Methods: Some Insights on the Quality of Data

Different methods of collecting data are used in the region. In
Indonesia, a statistics officer (SO) from the Central Bureau of Statistics
(CBS) and an agriculture officer (AO) from the Department of Agriculture
are assigned to each of the 3,500+ subdistricts (kecamatan). The AOs are
required to report, monthly or quarterly depending on the crop, their
estimates of the area planted and harvested to each crop in their
respective subdistricts. These reports are used by CBS to compile
provincial and national area by crop estimates.          Theoretically,
the estimates have no sampling error since there is complete enumeration
of the subdistricts. They are likely to be subject to significant
measurement errors, for the reports are based on a combination of six
methods the choice of which is left largely at the discretion of the AOs,
namely:   (1) farmers' reports to village heads in the subdistrict, (2)
village heads' own estimates (there are 18 villages per subdistrict on
average), (3) capacity of the irrigation system and schedule of irrigation
in the case of irrigated rice areas, (4) seed rate and amount, of seeds



used, (5) eye estimate of the AOs, and (6) cadastral maps.1 Neither actual
measurements nor direct interviews of farm operators have been used. The
prevailing opinion is that estimates Å of total area are significantly
biased upwards, and the bias is growing because the same AOs' reports are
used to monitor the effect of the governments' agricultural improvement
programs; i.e., since it is easier to explain an increase in the area
planted or harvested to a crop (if at all it needed to be explained) than
a decrease (which requires an explanation), the temptation is there to
take the easy road.   Also, in some instances what are reported as area
harvested are actually closer to the area planted, thus inflating
aggregate estimates of the former.

Estimates  of yield for principal food crops are obtained
independently from about 10,000 2.5m x 2.Sm crop-cuts. The sample farms
are chosen, using probability sampling, by CBS. These are split into equal
halves at the subdistrict level, thus equalizing the workloads of the AO
and SO.   Although the crop-cut locations in the sample farmers fields are
supposed to be determined according to objective rules, in practice and
particularly outside the main island of Java, the crop-cuts tended to be
located purposively in areas conveniently near the residence of the AOs.
Thus, in addition to the universal tendency of crop-cut yields to be
positively biased, there is also the possibility of a positive "urban
bias" due to the purposive location of the crop-cuts near residential
areas. Moreover, the average yield obtained from the AOs' half of the
crop-cuts tend to be significantly higher than the yield from the SOs half
of the cropcuts in the same subdistrict; there were instances where the
difference was 20 per cent.2 The main reason again is that the AOs' results
are used also in monitoring and evaluation of the government agricultural
improvement programs, and sometimes even in deciding food production
contests between farmers and villages.

The estimates of total production, where P – Å.y,where y is the
average of all crop-cuts, would be even more biased than either Å or y.
Recent indications from independent sources, viz. food stocks inventory
surveys and food consumption surveys, though not very conclusive yet,
point towards very significant overestimation of total rice production.
What is required is a more scientifically planned study of the errors in
the official crop statistics and, at the very least, a delinking of
statistical operations from government agricultural improvement programs.

The Philippines' Department of Agriculture relies mainly on
interview of farm operators for estimating total area and production;
yield is estimated as the ratio of the too. Crop-cutting has never been
used on a large scale.       Stratified two-stage probability sampling of
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launched the green revolution during the late 1960s. Two other important
components of the so-called new rice technology namely, irrigation and
high fertilizer application, were adopted early (see Table 1). In
addition, these technological innovations were preceded by a very
successful land reform.   As a result, rice yields increased rapidly from
2.4 tons in 1950 to around 5.0 tons In 1985 (see Fig. 3). Many countries
in the region regard this sustained 3.2% annual growth rate in yield as a
worthy model for their own green revolutions.

The yield curve for the Philippines shows the impact of the green
revolution from the late 1960s, which was the time when the modern high
yielding. varieties (HYVs) began coming out of an international research
institute located in that country, which eventually spread throughout most
of Asia.  The “hill” in 1969-1970 was due to the fast adoption of the
first HYV (IR8), while the “trough” in 1972 was caused by severe flooding
and destruction of vast areas planted to IR8 by a virus disease (Tungro);
otherwise, rice yields grew at a 5.2% annual race from 1968 to 1987. These
years also saw heavy investments in irrigation and increased rate of
fertilizer use (Table 1).    Thus, the yield trend appears to reflect
expectations, although one interesting question is whether 5.2% is on the
high side; for as discussed above, the technique used to estimate total
production and area (of corn as well as rice) has a built-in bias to give
ever-increasing values. Is it possible that this bias is more pronounced
in the case of production?

The yield curves for Malaysia and Thailand respectively are above
and below that of the Philippines. This hierarchy is in harmony with the
new rice technology indicators given in Table 1. Thailand in particular
has continued to plant its traditional glutinous varieties, irrigation has
remained at 25% of total area planted to rice, and the fertilizer
application rate has remained low.

Indonesia's data exhibit two unusual characteristics. First, there
was the 22% jump in yield from 1969 to 1970, which coincided with a change
in measurement method -- estimates up to 1969 were based on records from
the Land Tax Office on outputs from plots of size 1500-2000 square meters,
while estimates from 1970 are from 2.5m x 2.5m crop-cuts as described
earlier. Second, there was the rapid rise in yield from the late 1960s,
e.g. a 6.6% annual growth rate from 1969 to 1983. While there is no doubt
of the extensive adoption and Impact of the new rice technology,
especially an the island of Java, one is left to wonder whether
Indonesia's rice production technology has really advanced much farther
than its neighbors; .e.g., compare its current 3.9 tons per hectare yield
with 2.0 (Thailand), 2.6 (Philippines) and 2.9 (Malaysia). Those who have
faith in the official statistics point out that Indonesia's high yield is
due to the very small, very intensively cultivated farms in Java (4.6
tons/ha. estimate). However, the official statistics also show that all
Indonesian island groups -- with the exception of Kalimantan and Maluku --
report higher yields than Malaysia, Philippines and Thailand. This and
consideration of the crop-cutting procedures mentioned earlier invite
conjectures of significant positive biases in the yield estimates.



Burma's official data show the yield increasing slowly at a 0.6% annual
rate from 1950 to 1975, then jumping to an annual growth rate of 12.5%
from 1976 to 1982. Consequently, total rough rice production increased
from 8.0 million tons in 1965 to 14.3 tons in 1982, although the total
harvested area declined marginally from 4.8 thousand hectares to 4.6
hectares during the same period.      Thus, one would expect rice exports,
Burma's major foreign exchange earner, to increase. However, the
statistics show that exports actually declined from 2.1 million tons of
rough rice equivalent in 1965 to 1.1 million tons in 1982. The inevitable
conclusion is that the total production and yield estimates may be
seriously in error.

III. Reasons for the Poor State of Agricultural Statistics

As far as agricultural statistics are concerned, one conclusion from
the previous section is that very little of the significant strides in
survey sampling theory and practice has been applied successfully in SEA
countries. Instead, judgment sampling and purposive or indirect methods of
measurement are used extensively, so that the agricultural data bases
consist largely of subjective estimates; thus, estimation of sampling
errors is generally not possible, and even if it were, such errors will be
small fractions only of total errors of which not much is known. Some of
the main reasons for this state of affairs are presented briefly below.

1.     An important reason has been the lack of (support for) research on
non-sampling errors, including the quality of the basic data being
obtained from different sources and methods, and the applicability of
never survey sampling strategies under SEA conditions. In fact, very
little statistical research gets done inside the government statistical
systems because of limited research capability and because people get
caught up continuously with operations.1 Thus, in the absence of new,
country-specific knowledge, we find that current agricultural data
collection methods are little changed from those used some decades ago.
Efforts for improvement -- in response to criticisms on the quality and
relevance of the output of the statistical system -- often are made
through expanding the sample and questionnaire. It seems that the adverse
effect of increasing sample size on non-sampling error (and total error)
is not as well understood as its influence on sampling error, or else
there is misplaced priority an controlling sampling errors over non-
sampling errors.

2. The lack of research support is part of the larger phenomenon of
declining resources for statistics. The statistical service is low in the
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political hierarchy of most countries; hence it gets a small slice of the
budget, at the same time it does not have enough influence to resist
demands for more statistics. This is a dangerous 'catch 22' situation for
the statistical profession: an overburdened statistical system will soon
show some slippage on the quality of its output, which will raise further
the dissatisfaction level of users-decision makers, who will then be more
inclined to reduce support for the system, and the process repeats itself.

3. Within the statistical system there is often unequal allocation of
resources in favor of non-agricultural statistics regardless whether the
system is centralized or decentralized.1 However, the agricultural
statistics tend to be disadvantaged further under decentralized systems
wherein the agriculture ministry is both principal agricultural data user
and producer. On top of the fact that agriculture ministries find
difficulty attracting the best and the brightest (which may be one
argument for centralizing statistical systems), the agricultural
statistics bureau is often the “runt of the litters” in these ministries.
Also, these bureaus which began as data users (often with names like
bureau or office of agricultural economics), remain manned by data users -
agricultural economists, agricultural marketing specialists, etc. -- long
after their main function became that of data producer. This has led to
serious repercussions on the agricultural statistics: (a) Data users are
more concerned with data availability, as opposed to data producers who
are more concerned with data quality. The bureau management becomes
preoccupied with making estimates available to the ministry with secondary
regard for their quality, sometimes also losing sight of the fact that the
bureau is an important part of the national statistical service. (b)
Limited statistical expertise invites rote application of statistical
techniques, and survey sampling procedures that look good in theory can
perform disappointingly in the informal, subsistence rural economies of
SEA countries. With weak background data, expected gains in precision by
size stratification and pps sampling for example, can be lost easily
through misclassified villages, small farms that were supposed to be big
and vice versa, big farms that were drawn as small. These lead to
unsatisfactory or failed attempts to use statistical theory and methods.
Consequently, the system reverts to and relies more increasingly on
subjective methods.

4. Survey work in SEA countries is handicapped seriously at the outset
by the lack of reasonably useful frames. With weak background data,
sampling frames construction and maintenance are problematic and
expensive. More problems arise with decentralized systems wherein the
censuses are done by the national statistics office while the agricultural
surveys are conducted by the agriculture ministry and the truth is that
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information exchange between agencies is not as easy as it should be.
Other useful frame materials may even be less accessible, e.g. aerial
photos and maps can be under military custody. The lack of technical
expertise in both data processing and statistics are complicating factors.
For instance, in some countries the approach used is to try having
separate frames for individual (or small group of) commodities, hence
separate surveys also, instead of the more sensible but technically more
demanding area-based master frames and surveys system approach.

5.    There is insufficient documentation of the way agricultural
statistics are produced because people get caught up with routine
operations as previously mentioned and -- it mist be said -- some things
are perceived to be better kept out of public view. Moreover, estimates of
error of the statistics are generally not computed, as pointed out
earlier. The situation engenders speculations and criticisms from users on
the quality and usefulness the statistics being produced. These could be
dealt with under favorable circumstances, i.e. refuted by reasonable
levels of error estimates or else accepted with resolve to make
improvements. The agricultural statistics services, however, cannot do so
since they have not been producing their main weapons (error estimates)
for self-defense (and self-evaluation). In this situation. the statistical
service reacts by keeping more information to itself and minimizing
interaction with users; thus, the cycle is repeated and the problem
progressively worsens.

IV. Recommendations

Some suggestions presented here surely must have been advanced or
even tried before. However, they are being raised here specifically with
reference to the SEA countries.

The rational first step towards agricultural) statistics improvement
in some countries is a statistical system reorganization plan to correct
the weaknesses discussed above: The plan should leave no stone unturned,
including the status of statistics and statisticians in government;
centralization versus decentralization; freeing the system from potential
political pressure or pandering; amending statistical legislation;
abolishing, creating or renaming institutions; staff and career
development; etc. What we have in mind is the statistical equivalent of
structural adjustments to get national economies back on their feet. A
recent example which may hold some lessons for others is the work of a
Special Committee to Review the Philippine Statistical System, which was
set up in 1986 by the planning ministry. The committee, which worked for
six months, had members and consultants from the academe, government,
business and international organizations and with leaders of the
statistical  system  acting  as   non-voting   resource   persons.     The



committee's recommendations were adopted in 1987,1 which included: (a) a
move towards centralization; (b) more autonomy from the planning agency;
(c) stronger coordination and performance evaluation by creating a
National Statistical Coordination Board (NSCB); (d) elevating the ranks of
the NSCB and National Statistics Office heads to deputy minister, thereby
lifting the statistical system's status in the government hierarchy; (e)
creating a statistical research and training center; and (f) renaming the
Bureau of Agricultural Economics in the Department of Agriculture to
Bureau of Agricultural, Statistics to emphasize its data producer identity
and orientation. Two and a half years later, the verdict on the
reorganization is mostly positive, but that there is more room for
improvements. Thus, there is pending legislation to centralize the system
further and give it more clout by creating a government statistician
position with rank of minister (without portfolio).

Thailand's statistical system is very similar to that of the
Philippines before 1986. In particular, Thailand's Office of Agricultural
Economics in the agriculture ministry needs a name change (through
legislation) so that it can legally hire more statisticians than
economists. Divorcing basic data collection from programs monitoring and
evaluation by the Department of Agriculture is a prerequisite to improving
the accuracy of Indonesia's agricultural statistics. As for the Centrally
Planned Economies, setting up modest scale but feasible data collection
systems based on sound statistical procedures would serve as means for
evaluation and catalyst for improvement of the agricultural data bases.

Innovative approaches to advanced statistical training are required
to increase the supply of technical manpower, particularly of the type
capable of doing methodological research on non-sampling errors, data
quality and developing/field tasting of survey sampling systems. A
combination of factors make this problem very complex: it does not take a
genius to realize that a public career in statistics is going to be
truncated near the top due to the low status of the statistical service in
government; postgraduate training in statistics requires much higher than
average intellect especially in mathematics, but as noted previously, the
agriculture ministries as well as the statistical services are now finding
it difficult to attract and keep these people; there is this widespread
notion that a training in the applied social sciences makes one a
competent survey statistician;2 and due to all of the above, the national
statistical systems themselves sponsor more staff for advanced degree
studies in economics, sociology, demography and the like than in
statistics.
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The other side of the same coin is the freshly minted Ph.D. in
mathematical statistics, who will need long and hard years of convincing
and learning to understand the language of official statistics and take an
active interest in developing country-relevant statistical research.

Statistics can learn from the allied disciplines which are doing
well in attracting postgraduate level people into their folds. Take
economics, which has successfully fathered agricultural or development
economics which is focused primarily an the study of economic development
issues in the third world.      Why not develop similar advanced degree
programs in statistics with some of the mathematics and statistics in the
present curricula replaced by developing country-relevant courses in
applied statistics and allied fields; and field work for credit, e.g.
through on-site dissertation research or secondment scheme to a
statistical office? A significant portion of the study should be in-
country or else courses and thesis topics should use live data from the
countries; this is in keeping with the location- and situation-specific
nature of census and survey sampling problem. In this way, the volume of
badly needed research is increased and results will have a better chance
of reaching the ground and not just bookshelves or journals. Also, the
product of such curricula will have comparative advantage in communicating
with data users and providing the statistical system with an add-on
capability to perform user-oriented data analytic functions.


