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PREFACE 

This report describes the research conducted in Rwanda, East Central 
Africa, by the component entitled "Development of a System of Quality Standards 
f or Beans and Sorghum" of the Local Crop Storage/Food Storage and 
Marketing-Phase II (FS M II) Project jointly financed by the Rwandan and 
American governments (USAID). 

The research work was carried out during 1986-1987 in cooperation with 
the National Office for the Development and Marketing of Food and Livestock 
Products (OPROVIA), a semi-autonomous agency of the Rwandan Hinistry of 
Agriculture, Animal Husbandry, and Forestry (MIN A GRI). Technical assistance 
was provided by the University of· Minnesota (USA) through USAID contract 
No. AF R- 0 107- C- OO- 4001- 00 . 
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BACKGROUND INFOR}~TION ON RWANDA 

Geographical Aspects 

Rwanda is located in east-central Africa at a latitude of 1 to 30 
south of the equator. It is bordered by Uganda, Tanzania, Burundi, and 
Zaire. Rwanda covers an area of 26,338 square kilometers. The topography 
is hilly to mountainous with altitudes ranging from 950 meters above sea 
level (mas1) in the southern part of the country up to 2 , 50 0 masl (for 
arable land) and 4,500 masl (highest peaks) in the volcanic regions of the 
northwest. The native vegetation ranges from the savannah to the highland 
tropical forests which are already largely cleared and now devoted to 
farming. About 90% of the soils are basic pre-Cambrian type. Five percent 
are alluvial and are found in the marshy areas between the hills. The 
remaining 5% are rich volcanic soils which are found in regions 
characterized by high population densities. Streams, rivers, and lakes are 
well distributed throughout the country. The rainfall pattern is bimodal, 
with the rainy seasons occurring between February and May, and again 
between October and December. Total annual rainfall varies from 800 to 
2,000 millimeters. Average temperatures range from 16 0 to 24 "C depending 
on t h e altitude. 

Demographic Situation 

The population of Rwanda was 5.5 million in 1983 with an annual growth 
r a te of 3.5%, which is among the highest in all of Africa. The mean 
population density of the entire country is 200 inhabitants per square 
kilometer, but rises to 400 inhabitants per square kilometer when 
calculated on the basis of arable land area. The population is still 
largely rural; only 5% of the people live in urban areas. Rural 
organization is characterized by small, scattered farmsteads rather than by 
organized villages. Continued population growth constitutes the greatest 
t hreat to the further development of Rwanda. 

Admi n i s t r a t i v e Divisions 

The Capitol of Rwanda is the City of Kigali. The country is Jivided 
into ten prefectures, each with a town designated as the center or seat of 
government. Prefectures are divided into sub-prefectures, which are 
composed of communes ~nlose number now totals 143. The communes are divided 
into sectors, which in turn are divided into cells. It is these cells 
which constitute the smallest political and administrative units of the 
country. 

Agriculture 

A total of 1, 229,600 hectares of arable land is available in Rwanda 
according to data collected in 1980 by the Agricultural Surveys and 
Statistics Service (SESA). Agriculture in Rwanda is predominantly one of 
subsistence. Farming is the principle occupation of 95% of the country's 
population. Family farmsteads average about 1 hectare in size (1980) and 
generally consist of small scattered plots. Most of Rwandan agriculture i s 
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characterized by a lack of mechanization, intercropping, mixed crop and 
livestock farming, and the production of a diverse array of food crops. 
Food crops contribute more than 30% to the Gross National Product (GNP) . 

Crops are grown during two distinct growing seasons, but a third is 
possible in the lowland and marshy areas between . the hills. The most 
important crops in terms of the area harvested are beans (Phaseolus 
vulgaris), bananas, sorghum, sweet potatoes, maize, peas, cassava, and 
(Irish) potatoes. Other crops such as soybeans, grcundnuts (peanuts), 
yams, c oco yams (taro), and wheat are of a lesser importance. Vegetable 
crops found with some frequency include cabbage, eggplant, tomato, leeks, 
and onions. Fruits grown in Rwanda include avocados, papaya, pineapple, 
and custard apple. The main industrial crops are coffee, tea and 
pyrethrum. The livestock raised in the country include cattle, goar s , 
sheep, pigs, chickens and rabbits. The country has been divided into 
twelve agroclimatic zones based on elevation, rainfall, soils and the types 
of agricultural production (Figure 1). 

Demogr a ph i c growth, the limited possibilitie8 for productive 
employment, and the absence of land re source elasticity define the 
essential problems f or the future of Rwanda . Despite the labor and 
discipline of its 1 .2 million small farms, the development of new 
technologies i s necessary to enable Rwanda to feed its population in the 
future. Th i s effort is directly re lated to the development o f agricultural 
research institutions. 

Agr i cu l t u r a l Research 

The Rwandan Institute of Agricultural Sciences (ISAR) has primary 
responsibility for all agricultural research conducted in Rwanda. Seven 
satellite or branch stations are located in various regions of the country 
(Figure 1). ISAR's research stations contain laboratories and experimental 
fields for research on crop improvement, plant protection, soil and plant 
chemistry, and microbiology. Currently ISAR is pursuing research on food 
and industrial crops, cropping and farming systems, forestry and animal 
husbandry, but to date has not placed much emphasis on the post-harvest 
area . In addition, research is carried out by faculty in the College of 
Agriculture of the National University of Rwanda (UNR). Tn general, their 
research is enscribed within the training programs for students. 

In 1984, research on post-harvest problems was initiated at OPROVIA 
(National Office for the Development and }larketing o f Food Crops and Animal 
Products) through the GRENARWA II-Research Proj ect, which was given the 
responsibility of conducting research on the storage o f beans and sorghum. 
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1. IN T ROD U CTIO N 

Research in several developing countries shows that the quality of 
government grain stocks is frequently lower than quality at other market levels 
(Steinke and Pfost. 1978). Suppliers take advantage of the rigid pricing 
schedules usually associated with government grain purchasing which allow poor 
q u ality lots to be sold for the same price as high quality lots. This situation 
exists in R wanda's bean market. Dat~ collected over the last two years show 
that the quality of beans that OPROVIA (National Office for the Development and 
Marketing of Food Crops and Animal Products) buys is lower than for other 
buyers in the marketing system. The research results indicate that the quality 
of OPROVIA's stocks could be significantly improved by: a) reducing the 
amount of damaged grain in purchases; b) reducing the amount of foreign 
material in purchases; and c) buying beans which have lower moisture content. 

Gradin g is the sorting of products into various categories established by 
standard s f or quality. In grain markets, the purpose of grades is to make 
trading more convenient by informing sellers about the price to be received for 
different levels of quality and by informing bu yers about the exact que.1i.ty to be 
received prior to a transaction. In industrialized countries, grades in grain 
tradin g ori.ginated with the use of various forms of specification buyin g b y 
different merchants and trading boards. The eventual development of several 
different classification systems within the same grain market caused difficulties 
for sellers. Government involvement in grain standards became necessary 
because the benefits of a system for describing quality cannot usually be fully 
captured by one buyer who t ries to implement such a system. The payoffs 
affect all buyers as well as sellers. For example, the most important payoff is 
lower transaction costs due to the possibility of trading without personal 
inspection. Government involvement in establishing standards is a wa y to 
distribute the costs of the system among all market participants (Steinke and 
Pfost, 1978). 

A national system of grain inspection and quality standards can benefit a 
grain marketing system where there are bottlenecks in large-scale distribution 
arrangements due to: 1) numerous long distance transactions which prohibit 
personal inspection; 2) traders taking advantage of less than thorough inspection 
procedures which create higher transaction costs for buyers; or 3 ) numerous 
specification systems within one grain market which create higher transaction 
costs fo r sellers. A government installed and administered grading s ystem 
provides uniform criteria for an market participants to follow. 

T h e quality standards component of the Food Storage and Mar keting 
( F SM II) Project represents the final stag e of much .of the work that has been 
completed on the project. The overall objective of this comp onent is to develop 
and recommend standards for beans and sorghum, adaptable to Rwanda, which 
will promote orderly marketing, expand commercialization of these products, and 
i mp r ov e product qualiJ:y and value. Such a system of standards should also 
f a cilit a t e and encourage improved management of grain i n long-term storage, suc h 
as the food security stocks; provide specific information on quality of beans and 
sorghum p u r c has e d or sold under contract; and stabilize and provide uniformity 
for the national program of co mme r cdalfzatfo n of beans and sorghum in Rwanda. 
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Specific objectives of the quality standards component are to: 

a) examine some of the important issues that need to be considered in 
developing and operating a system of quality standards and associated price 
differentials for beans and sorghum in Rwanda; 

b) suggest the appropriate quality attributes to be included in the 
standards; 

c ) specify the necessary procedures for measuring and reporting quality; 

d) assess the technical difficulties in applying the standards; and 

e) a ssess how market participants for these products would respond in their 
marketing activitie s to quality standards and price variations based on 
quality. 

The results of these analyses will be used to make recommendations to 
OP R 0 VI A on the applicability a n d viability of installing a formalized quality 
standards system for its bean and sorghum marketing activities in Rwanda. The 
aim is to propose a system which can improve the performance of OPROVIA's 
market stabilization activities and re duce costs of maintaining the food security 
stocks. The analyses will also permit us to draw implications for an 
industry-wide program of quality standards in Rwanda. 
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IT. THE MARKET SETTING 

A . The Structure of Commercia! Market Channels. 

Less than half of most food products in Rwanda move into commercia! market 
channels, Table 1. It was estimated that only 31% and 32% of beans in 1980 and 
198 1, respectively, entered com mercia! market channels. T he corresponding 
figures for sorghum were 35% and 36%. This is hardly surprising since much of 
agriculture is subsistence based, and farming represents the economic activity of 
more than 90% of Rwanda's population. 

The market channels for bean and sorghum are illustrated in Figure 2. 
Several types of assemblers buy beans and sorghum from producers, small 
assem bler s , local merchants, cooperatives, and 0 PRO VIA. All of these firms 
resell beans and sorghum to producers for consumption, but they also sell to 
non-producing consumers in the region. OPROVIA, along with 
merchant-transporters, are important agents in moving product from surplus to 
deficit regions of the country. They are also the suppliers to the military, 
prisons, schools, hospitals, and to the World Food Program. 

oPRO VIA's share of the total com mercia! market is relatively small. For 
1981 and 1982, it accounted for 8.2% of commercia.lized beans in 1981, and 2.4% of 
com mercialized sorghu m, Table 2. In terms of total production, this comprised 
2.66% and 0.86% respectively, of beans and sorghum. OPROVIA's activities are 
described in more detail in subsequent sections of this report. 

B . Quality of Be a n s and Sorghum in Rwanda 

The first step in evaluatin g the feasibility of quality standards was to 
examine the quality at various points in the marketing system. OPROVIA 
researchers collected bean an d sorghum samples at four market levels (producer, 
cooperative, merchant, and OPROVIA) at approximately the same time\ of year. 
Results of laboratory analysis of beans showed that the percentage of lo'w quality 
beans, specifically those defined under the general heading of "damaged beans" 
(includin g shrunken or shriveled, insect or rodent damaged, mold, germinated, 
an d broken beans) , are lowest at the producer level, successively higher at the 
cooperative and merchant levels, and highest at OPROVIA warehouses, Table 3. 
Shrunken/shrivelled seeds accounted for at least half of the percentage of 
"damaged beans" for four types of market participants. These are seeds which, 
for biological reasons, were malformed or immature. In general, the results 
indicate that quality in Rwanda's bean market is poorest within 0 PRO VIA's 
stocks. T he evidence indicates, however, that for the most part this is not due 
to poor storage practices at OPROVIA but r ath e r the lower quality of grain 
delivered to OPROVIA. 

Evidence that pre-storage damage is more of a problem within OPROVIA's 
bean stocks than storage damage was revealed in the results of quality testing of 
two bean piles (totalling 450 tons) in OPROVIA's Kicukiro warehouse, Table 4. 
Though the quality testing was originally undertaken to monitor differences in 
stock losses between aerated and non-aerated piles, the data show that storage 
damage is low in both cases. The categories "inedible" and "unplantable" shown 
in Table 4 are necessarily subjective, but are based on the results of a farmer 
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Table 1. 

Percentage of Total Crop Production Entering Commercial� 
Market Channels in Rwanda 1980-1981.� 

1980 1981 
Product % Tonnage % Tonnage 

Ba n a n as 56 1,155, 317 60 1,392,643 

Dry Bea n s 31 56,16 1 32 61,323 

Pe a s 23 8,020 24 8,617 

Peanuts 42 6,554 34 5,981 

Soybeans 36 1,916 38 2,419 

Sor ghu m 35 62,616 36 69,330 

Haiz e 27 22,966 26 22,049 

Eleusine Millet 14 281 13 272 

Wheat 29 63 1 25 260 

Rice 92 4,076 87 5,008 

Sweet Potatoes 33 287,383 31 296,875 

Potatoes 39 84,65 3 42 106,727 

Cas s ava 38 205,999 41 220,112 

Cocoyam ( Taro ) 24 7,097 26 2,117 

Yams 19 947 24 1,446 

Legu mes 60 20,873 50 19,261 

Fr ui ts 65 24, 208 60 19,450 

Source: OPROVIA, "Plan de Co mme r cialisa tion des Denrees Alimentaires, 1984 a 
198 6", Republique Rwandaise, Hinistere de l'Agriculture, de l'Elevage, e t des 
Forets, Siege Social, Kigali. 
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Figure 2. Market Channels for Beans and Sorghum in Rwanda 

Producer - Consumers� Imports from� 
Uganda and� 
Zaire� 

World Food� Institutions Consumers (Urban 
Program� (Ministry of and Rural) and 

Interior, Prisons, Deficit Producer
etc.) Consumers 

Source: Based on discussions with and information supplied by 
OPROVIA and SESA (Service des Enquetes et Statistiques 
Agricoles) and Scott Loveridge (University of Michigan 
AID Project in Rwanda) in 1986. 
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Table 2 

OPROVIA's Share of the Total Market for Beans and Sorghum 
in Rwanda, 1981 

Percent of 
OPROVTA Total Percent of 

Prod uc t Volu me (tons) Com mercialization Total Prod uction 

Beans 5,039 8.21 2.66 

Sor g h u m 1,656 2.39 . 86 

Sou r ce: Based on figures published in OPROVIA, "Plan de Commercialisation 
des Denrees Alimentaires, 1984 a 1986", Republique Rwandaise, Ministere de 
l'A griculture, d e l'Elevage et des Forets, Siege Social, Kigali. 
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Table 3 

Physical q uaJity data of bean stocks s a mpl e d 
throughout the marketing system in Rwanda 

Percent by weight 

Damaged 
beans 

Moisture /I of (shrunken, 
Market if of Content Insects Foreign broken Total 
Level Samples % (per kg) material etc.) Defects 

Prod ucer 48 15.0 1� 4 4 

Coop erative 9 14.8 4 1 6 7 

Mer c h a n t 14 15.1 79 1 6 7 

OPROV IA 11 15.2 42 1 9 10 

Sources :� Producer and cooperative data were compiled from the "National 
Storage Survey of Beans and Sorghum in Rwanda," GR EN AR WA IT 
Research Project a n d represent first sam pIes taken just after 
the beans were placed in storage following the January 1985 
harvest. 

Merchant data were compiled from samples taken in early June, 1986, 
from stock s offered by merchants who participated in open bidding 
for im mediate GR EN A R WA purchase. 

OP ROVIA samples were taken in March 1985 just after purchase in 
the Kicukiro warehouse. The samples were representatively 
selected from two plies totaJling 450 tons. 
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Table 4� 

Physical quality data of beans stocks sampled throughout storage� 
at OPROVIA's Kicukiro Warehouse in 1985 

( mid dle altitu de) 

Non-aerated Aerated 
Pile 1 Pile 2 

Quality At After At After 
Category Purchase 9 months Purchase 11 months 

% Inedible 11 14 8 12 

% Unplantable 20 20 19 19 

11. 



survey of damage perception and cleaning practices with regard to intended use 
of bean stocks conducted by another component of the Project (Projet 
GRENARWA II-Recherches, 1987a). 

The results of laboratory quality analysis of sorghum samples taken 
throughout the marketing system are shown in Table 5. General levels of 
quality were good at all levels in the marketing chain, including the quality of 
OPROVIA's stocks just after purchase. Unlike laboratory test results for beans, 
the mean values for quality do not reveal a general trend in the marketing 
system from producer's to OPROVIA's stocks of increasingly greater levels of 
damaged grain. Also, moisture levels were quite good (Iow ) at all levels. 
Sorghum is Rwanda is harvested during the time of year when it is relatively 
easy to dry grain adequately. In contrast, most of the bean crop is harvested 
in December-January during a more humid period and just prior to the second 
shorter rainy season. 

Given the results of laboratory quality testing, the hypothesis can be made 
that OPROVIA' s present policy to pay the same price for different levels of 
quality results in its receiving low quality beans from its suppliers. Suppliers 
are evidently using their higher quality stocks for their own use (consumpt:ion 
and planting) or for commerce with other traders where the risk of rejection or 
perhaps price reductions are greater. Lower quality could be due to producers 
cleaning less for those lots that are intended for sale to OPROVIA and/or 
c oo p e r a tiv es . Herchants may also be bIen din g their lowest quality lots with 
higher quality to create a minimally acceptable level before se.llfn g to OPROVIA. 
At least some sellers are exploiting OPROVIA's present buying practices to get 
rid of their low quality beans. 

Th e studies also show that this pattern of behavior does not extend to 
sorghum marketing. One reason for this is the difference in the size of grains. 
Defective grains can be hand-picked or sieved out much more easily in beans 
than in sorghum so that lots can be more easily separated according to quality. 

The assumption is that bean sellers do not presently associate a cost '"ith 
the act of selling low quality. Sellers know that a discount will not be applied 
in cases of low quality and that rejection is rare. The function of a grading 
system is to change the economic incentives and make it costly for sellers to 
market lower quality. Sellers can only be expected to furnish high quality grain 
if there is an incentive for higher quality, or a disincentive for lower quality. 

v;hat constitutes quality is the subject of the next chapter. Criteria for 
designing quality standards and the quality factors deemed relevant in Rwandan 
beans and sorghum are discussed. A description and technical evaluation of 
proposed standards are then presented. This will serve as the basis for 
subsequent examination of the feasibility of implementing such a system for 
OP R 0 VIA as well as the other ke y players in the R wandar- grain trade. 
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Table 5 

Market 
level 

Physical Qualliy 

Number 
of 
Samples 

Data of Sorghum Stocks Sampled throughout the 
Marketing System in Rwanda 

Moisture 
Content 

(i.) 

Insects 
(number 
per kg) 

Foreign 
Material 

Damaged 
Grain 

(shrunken, 
broken Total 
at.c , ) Defects 

(i. by weig ht ) 

Producer 39 12 . 4 1 4 

Coop erative 50 12.5 37 1 5 6 

OFROVIA (A) 15 12.6 176 1 4 5 

OP R OVIA (B) 83 1l.1 4 1 .., 
L 

Sources:� Producer and cooperative data were compiled from the "National 
Storage Su r v e y of Beans and Sorghum in Rwanda." GRENARWA II 
Re s e a r c h Project and represent first samples taken just after sorghum 
was placed in storage f ollo wi n g the June-July, 1984 harvest. The 
farms and cooperatives sampled were located in three different altitude 
levels in Rwa n d a . 

Merchant� data were not available for sorghum. 

OPROVIA (A) samples were taken in October, 1984, soon after 
sorghum piles in 3 warehouses (representing different altitude levels) 
were constituted. 0 PRO VIA purchased mostly from merchants during 
the August/September, 1984 sorghum buying campaign. 

OPROVIA (B) sam ples were taken from two sources: approximately 
half were taken as producers delivered sorghum to the Kicukiro 
warehouse during the August/September, 19R6 sorghum buying 
campaign an d approximately half were taken from aam p.lfn g at fcur 
o PRO VIA warehouses (Kibu ngo, Rwamagana, Nyam ata , and Gitarama) 
durin g October, 1986 shortly after piles had been constituted. 
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ill. PROPOSED QUALITY STANDARDS 

A. Criteria for designing quality standards 

The proposed quality standards for Rwandan beans and sorghum 
(Appendix A and B, respectively) provide definitions of terminology, 
descriptions of the necessary equipment, the bases on which the relevant quality 
factor s are determined, and the systematic step-by-step procedures to follow in 
testing. They also include quality requirements according to specified grades, 
Tables 6 and 7. These are expressed as the maximum permissible limits by 
percent weight of each of the relevant quality factors for each designated grade. 
Grades are a ranked set of quality levels or classifications, each with specified 
standards. 

A major issue in developing standards is whether to use grades or sim ply to 
determine and report the amounts of each quality factor found in a given grain 
sample. The principal disadvantages of using the "grades" approach is that :'t 
does not describe with precision the actual quality of a given sample. Grain of 
quite different quality may receive the same grade designation. Grades set 
limits over a range, often quite wide, for a whole group of quality attributes. 

Furthermore, in a system using grades, the grade of a sam p.le is determined 
b y that quality factor having the lowest grade. For example, a sample may be 
of excellent quality in all factors except one. As a result, it will receive a low 
grade equivalent to the grade of that one factor. This situation may potentially 
lead to abuses. A supplier may decide to add poorer quality grain of low value 
without in fact changin g the overall grade. 

A s y sce m which reports the exact amount of each factor provides a much 
more precise description of product quality. Also, if price differentials are 
involved, prices can be more precisely and fairly adjusted to specific quality. 
In addition, little or no incentive would exist to tamper with the product through 
blending of poorer quality lots. Because the "grades" approach has been ~ddely 

used throughout the world, it was decided to begin this research using a set of 
grades. Other options should be considered prior to any final recom mendation. 

Tw o major questions to address in developing any system of quality 
standards are: 1) what grain analysis or testing methods are to be used, and 2) 
what kinds of grain purchasing and management decisions will be based on those 
test results. In other words, how do you get the information, and then what do 
you do with it? For the former, procedures can range from highly subjective 
(e v g . , quick, non-quantitative, visual inspection) to highly objective (e v g . , 
more lengthly quantitative, lab-type analysis). For the second question, options 
when making purchases include rejection policies, price differentials 
( disco u n t s / p r e mi u ms ) , or a combination of the two. It must be emphasized and 
clearly understood by all involved that standards are not designed to set prices; 
they only describe certain characteristics of a product and thereby provide the 
information needed for exchange of each lot of grain based on what the market 
determines a s its value (Hill, 1985 ). The test results also provide information 
on which storage decisions can be based, such as segregation of stocks 
according to quality or storability, scheduling of stock rotations, types and 
timing of insecticide treatments, and so forth. 

14. 



Table 6� 
Proposed Grades and Grade Requirements� 

for the Class Mixed Beans in Rwanda� 
(Version II - August 1986)� 

-------- Maximum limits by percent weight of: -------

Undamaged 
Broken Total 

Grade Damaged Beans Foreign Material Beans Defects* 

Insect Total Total� 
& Mold (D) Stones (FM) (B) (D+FM+B )� 

GO R No.� 1 0.5 1.0 0.3 1.0 0.5 2.0 

GO R No.� 2 1.0 2.0 0.4 2.0 1.0 4.0 

GO R No.� 3 5.0 10.0 0. 5 3 . 0 1.5 12.0 

Substandard Grade 

The substandard grade shall be beans which: 

a).� Do not meet the requirements for the Grades GOR Nos. 
1, 2 or 3. 

b)� Have a musty, moldy, sour, rancid, fermenting, or 
otherwise objectionable odor. 

c)� Have more than 50 insects (live plus dead) per 
ldlogram. 

* Note: The standard for Total Defects is less than the sum of the maximum 
limits for foreign material, damaged grains, and broken beans. 
Therefore, samples which are approaching the maximum limits of all 
three quality factors for a given grade will not meet the requirements 
for that grade. 
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Table 7� 
Proposed Grades and Grade Requirements� 
for the Class Mixed Sorghum in Rwanda� 

(Version I - June 1986.)� 

--Maximum limits by percent weight of: 

Damaged Foreign Material 
Grade Kernels Stones Total 

GOR No . 1 1.0 0.5 1.0 

GOR No. 2 3.0 1.0 2 . 0 

GOR No . 3 5.0 2.0 4.0 

Substandard Grade . 

The su bstandard grade shall be sorghum which: 

a) Does not meet the requirements for the Grades GOR Nos . I, 2, or 3. 

b) Has a musty, moldy, sour, rancid, fermenting, or otherwise 
objectionable odor.� 

c) Has more than SO insects (Jive pl u s dead) per ldlogram.� 

d) Has more than 10 smut sori per 30 grams.� 
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The proposed quality standards and testing procedures for beans and 
sorghum were drafted in mid-1986 and based on three sources of information: 

1)� The results of quality data collected during the past two years by FSM 
II researchers, data which served to identify the kinds and extent of 
quality problems in Rwandan beans and sorghum. 

2)� The quality standards used in industr:f.alized as well as other 
developing countries where these two commodities are important. The 
draft standards for the Codex Alimentarius of FAa/WHO were also 
consulted. 

3 )� The long-term experience of implementing a system of quality 
standards in North America, especially the USA. 

The aim was to develop a set of standards which were realistic, attainable, 
meaningful, and useful within Rwanda's marketing system. An additional aim was 
t o d e v el o p testing procedures which were relatively simple but objective--based 
on precise measurements such as weights and counts; could be easily taught to 
potential grain analysts with minimal formal education, did not require 
sophisticated equipment including not being dependent on electricity; and were 
not time-consuming--the original goal was a test which required less than 20 
minutes, excluding sam pling. 

In the initial proposal, it was decided to retain the concept of designcting 
specific grades but to limit their number. The p hilosop h y u nderlyin g the 
different grades is explained below. 

Grade No.1 was intended to represent what would be considered high quality in 
Rwandan markets. It would not be 100% free of defects such as damaged grain 
or foreign material, but a premium grade with minimum defects that was 
realistically achievable by Rwandan prod ucers. If price differentials were 
instituted, the ma xi mu m limits set for Grade No.1 would be a good threshold or 
starting point for discounts. 

Grade Ro. 2 was designed to encompass what would be considered grain of good, 
acceptable quality by most Rwandan consumers. A reasonable threshold for 
rejecting grain would be the maximum limits set for Grade No.2. 

Gr a d e No.3 w as envisioned as representing grain of lower quality though of 
some value for some purposes within the Rwandan market. 

Th e Substandard Grade was intended to designate grain of highly inferior 
quality , p er h a p s still of some worth to certain users but generally of distinctly 
1o~17 value. Neither Grade No. 3 nor Su b st.an dur d should normally be purchased , 
but rather are included so that at least the system accounts fo r such quality if 
it occurs. 
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B. Key Quality Factors 

The major quality factors considered when formulating the standards were 
as follows: 

- damaged grain� 
- foreig n material� 
- broken grain� 
- grain moisture content� 
- discoloration due to aging (especially for beans)� 
- varietal purity� 
- germination� 
- cookability or hardness (in the case of beans)� 
- insects� 
- test weight� 
- odor� 

An explanation is presented below of how each of these factors was defined 
and wh y decisions were made to have them incorporated into or excluded from 
the s t a n d a r d s . 

Damaged Grain Damaged g r ain is defined as those seeds which have severe 
enough defects or injuries to be normally considered by R wan dans as inedible or 
highly undesirable as confirmed by consumer surveys. Of the ten damage 
categories identified during earlier research (Projet GR E ~ A R WA II-Recherches, 
1987a), only five were retained in the proposed standards. These consisted of 
grain damaged b y insect attack, rodent feeding, severe mold growth, 
germination, and abnormal maturation ( s e v e r el y shriveled, shrunken seeds). It 
was initially decided that only the total weight of all these types of damage 
would be measured in the case of sorghum, but for beans separate standards 
were established for insect and mold damage combined as well as for total 
damage. Moreover, for each grade, it was felt that insect and mold damage 
should not exceed half of the maximu m limit for total dama ge. Because previous 
research indicated higher levels of damage in beans than in sorghum, standards 
were made less stringent for beans for Grade No.3, 10% v s , 5%, also the cut-off 
for the Sub standard Grade. 

Fo r ei g n Material Foreign material is essentially all matter other than good 
s e e d of the crop being tested. It includes stones, dirt, insects and their frass, 
rodent pellets, chaff and other plant materials - all of which have no food value 
and detract from product appearance and cleanliness. The standard for the top 
two grades for both beans and sorghum was initially set at 1% and 2%, 
respectively. The cut-off for substandard is less stringent for beans than for 
sorghum. 

Broken Grain Broken grain is a seed missing more than one quarter of its 
normal mass, and which is not damaged according to the definition above. 
Broken grain usually retains its food value and satisfactory processing/cooking 
attributes, so it has greater value than factors such as foreign mace rfal., 
However, broken gra:in is generally more susceptible to storage damage and, in 
large amounts, detracts from product appearance. For beans, it was decided to 
establish a separate quality category for brokens, whereas with sorghum it was 
incorporated into foreign material. 
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Moisture Content Moisture content (mc) is a cruc:ial factor as it determines 
not only storabillty of grain but also the weight of product, hence its price 
when marketed. The maximum moisture levels for safe storage are k no w n . To 
prevent mold development, beans and sorghum must not exceed 15% and 13.5% 
mc , respectively. To retard insect attack., moisture levels prohably must b e 
below 10%. This cannot be attained in Rwanda without artificial drying, a 
practice not yet used in the country. To delay the onset of hardness in beans, 
an mc less than 13% is necessary. Although moisture content is recognized as 
important, expert opinion is divided on how it should be handled within a 
standards system . It should be noted that moisture has recently been removed 
as a grade factor from the US standards for several crops. 

In this initial proposal, it was decided not to include moisture as a 
grade-determining factor, but to make provision for its measurement if desired. 
It is therefore only deffne d in the standards and approved means for its 
measurement described. In addition, the proposed standards state that moisture 
content can be used in calculating the weight basis for determining purchase 
price, and specify 13% mc as the official basis for both beans and sorghum. 
This is an important consideration because of the obvious difference in value 
between dry matter and water in grain. An individual acquiring 20 % mc grain is 
not only facin g a serious storage problem but is also paying for a good deal of 
water which is worthless. It is dry matter, not moisture, whtch bestows value 
on grain. 

The standards provide a table of convers:!.on factors for ease i n d etermining 
actual purchase weight, Table 8 . To simplify the table and account for some 
i mprecision in moisture measure me nts , a range of 0.4% mc has been used. The 
basis is thus 13.0 plus or minus 0.2% mc, o r a range of 12.8% to 13.2% me . 
Grain drier than this level would be considered as weighing more than the 
delivery weight, while ,.etter grain would be less. These calculations do not 
change the price per kg but only the grain weight used to compute total price. 
For example, 1,000 kgs of 18% mc beans would be equivalent to 942.5 kgs of 13% 
m c beans (thus containing nearly 58 kgs of unwanted water). At the official 
pric e of 35 FRW/kg, the seller would receive 32,988 FR\oi' (942.5 kg x 3S 
FRW/kg) instead of 35,000 FRW for these beans. 

These weight adjustments are separate from the price adjustments 
(discounts/premium s) which serve as an incentive to r ewa r d the supplier who 
provides grain of desired moisture or other quality attributes. Without such 
adjustments, suppliers of high moisture grain actually receive an implicit 
premium. Assigning more weight to the delivery weight of overdried grain (less 
than 13 . 0% mc ) is likewise only equitable. This is currently not the practice i n 
the Unite d States, resulting in an economic incentive for suppliers to blend in 
hi g h e r moisture grain o r to add water to low moisture grain j u s t prior to 
delivery. Neit h e r of these practices is conducive to s ound managem ent of stored 
grain . 

Discoloration Age-ind uced color change or discoloration, browning or 
dar k e ni ng of seedcoat, is an important proble m in beans in Rwanda. It is not 
a u issue in sorghum. I n beans, it is the result of bio-chemical, enzymatic 
processes occurrin g over tim e during stora ge. Although i n flu e n c e d b y initial 
bean moisture content, storage tem perature and relative humidity, it is basically 
a n inevitable and irreversible process at typical ambient conditions prevailing in 
Rwandan storage. In short, there is really no practical action which can be 
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Table 8 
Multiplication (Conversion) Factors for Adjusting Delivered Weight of Grain 

to the Net Purchase Weight Equivalent to a 13% Hoisture Content (m c ) Basis. 

Moisture Moisture 
c ontent (m c ) Multiplication content (rn c ) Hultiplication 
( %) factor (%) factor 

less than 10.3 1. 0345 15.3 - 15.7� 0.9713 

10 .3 - 10.7 1 . 0288 15.8 - 16.2� 0.9655 

10. 8 - 11. 2 1.0230 16.3 - 16.7� 0.9598 

11. 3 - 11. 7 1. 017 2 16.7 - 17. 2� 0.9540 

11 . 8 - 12 .2 1. 0 115 17.3 - 17.7� 0. 9483 

12 .3 - 12 .7 1. 0057 17.8 - 18 .2� 0.9425 

12.8 - 13.2 1.0000 18.3 - 18.7� 0.9368 

13.3 - 13.7 0.9943 18.8 - 19.2� 0.9310 

13.8 - 14.2 0.9885 19.3 - 19.7� 0 .9253 

14.3 - 14.7 0.9828 19.8 - 20.2� 0.9195 

14.8� - 15.2 0.9770 less than 20.2 1.1495 
0.0115 ( % mc ) 

Not e : The weight adjustment factor converts the weight of beans delivered at 
an y moisture content to an equivalent total weight for the same amount of dr y 
matter a t 13 % moisture content (m c ) . The delivered weight is multiplied b y the 
adjustment factor to determine the net purchase weight. For example, 1 . 0 kg of 
beans delivered at 15% mc weighs 0.977 k g if dried ( or converted) to 13 % mc , 
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taken, short of refrigeration. Also, if discoloration were a grade factor, a high 
quality lot maintained in excellent condition over a long period could be 
downgraded from Grade No.1 to Substandard Grade without any significant 
quality change other than color and for a factor beyond everyone's control. 
Thus, it was initially decided not to include color as a grade factor. However, 
this in no way precludes aPR a VIA or these in the grain trade from specifying 
the degree of aging coloration or harvest period for purchases. For instance, 
one could stipulate "new beans" or "new crop" meaning fresh-looking beans from 
the most recent harvest, or one could spedfy a certain harvest period, such as 
"January 1986 beans". 

Varietal Purity Varietal purity is another factor considered for inclusion in 
the standards. Beans in Rwanda are predominantly, though not exclusively, 
grown and stored as complex multi-colored mixtures of numerous seed 
types (Projet GRENARWA II-Recherches, 1986). Sorghum is also grown as 
varietal mixtures though the red-seeded types are by far the most common and 
tend to mask the less prevalent lighter-colored (white, ivory, yellow) varieties. 
Regional and local preferences for specific seed types or varieties seem to be 
much more pronounced and variable in beans (Projet GRE NAR WA II-Recherches, 
1986 and 1987b) than in sorghum. Since the demand for specific types is 
negligible, separate standards for individual market classes are not currently 
useful as in Canada and the USA. The best way to take into account diverse 
preferences and varietal complexity is probably not to make variety a grade 
determining factor or part of a rigid set of specifications. Exclusion does not in 
any way detract from the standards, however, and in fact leaves t h e issue to be 
d ealt with and settled in the marketplace between buyer and seller. Moreovf::r, 
as with color due to aging, this does not preclude OPROVIA or those in the 
grain trade from specifying the kind of mixture or the predominant seed type (s ) 
required in their purchases. 

The propose d st.an d ar d s recognize only the class "mix e d beans" and "mixed 
sorghum", but state that a mixture may be d e sf.g n ate d by the variety or grain 
type which constitutes more than 20% in beans or 30% in sorghum of the mixture. 
Beans or sorghum presented as a single variety or type w:Cl be subject to the 
same standards as the "mixed" class, though a separate set of standards could 
be developed later for these special cases. 

Germination Germination is an important characteristic of grain intended for 
seed purposes. Grain for seed and grain for food and fee d prod uc::s are usually 
not traded together nor subject to the same standards. Sorghum in Rw an d a is 
somewhat of a special case in that most of the crop is sprouted and used for 
making beer. Germination capacity is thus important in this use though 
extremely high rates are not essential. The major constraint to inclusion of 
germination in standards is that no rapid, accurate test exists for measuring this 
at t rib u t e , an essential criterion for the proposed testing methods. Standard 
germination tests take from four days to more than a week depending on t h e 
crop. More r apfd tests, such as the Tetrazolium Test, measure viability as 
distinct from germinability, yet still require many hours to complete. From a 
practical standpoint, none of these tests could be conducted in warehouses, 
cooperatives, or markets. 

Cookability Cookability is another important quality attribute of beans, 
especially in Rwanda. In the consumer's mind, it is associated with a typical 
coloration induced by aging as discussed above. A standardized Jab oratory test 
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has been developed for use in Rwanda (Projet GRENARWA II-Recherches, 1987b), 
based on a 3-hour cook without prior soaking and then measurement of bean 
hardness using a Chatillon texture (puncture) tester on a IOO-bean sample. 
T h o u g h a simple procedure, altogether it is a half-day test, which is much too 
lengthy for the system proposed. For this reason, cookability has beer. 
excluded from the standards. However, samples can be submitted t o the FS M II 
laboratory by any individual or organization for cookability testing on a 
voluntary basis, an action highly recommended for those with beans stored f o r 
periods e xceedfn g 6-8 months. 

Insects Insects in Rwanda are a major cause of weight and q uaJity loss in 
stored grain. If not controlled, insects can greatly increase in n umbers over 
time with a resultant increase in grain loss. Besides the obvious damage, holes 
and tunnels, due to the feeding activities of insects, severe attacks may produce 
objectionable odors and even lead to mold damage. In such cases, nutritional 
quality and germinability of the grain can also be significantly reduced. 

In general, Western countries have strict standards on insects. In the 
Uni t e d States' bean standards, for example, samples containing more than one 
live insect per kg are considered "weevily" and designated United States Sample 
Grade, a low quality classification. Even if more than one bean is fo u n d with 
distinct insect webbing or ftlth, or if live moths or live "worms" (lar v a e ) are 
ob s e r v e d in the beans or on t he containers, the lot receives the "weevily " 
designation. 

For sorghum in the United States, samples are given the special grade 
"w eevily", a phrase a dded on to the regular numerical grade, if the work sample 
contains more than one live weevil; e. g., Sitop hilus spp., Rhyzopertha dominica 
or more than 14 other live insects injurious to stored grain. It should be noted 
that in both cases dead insects are not counted, only live ones. The standards 
a r e thus primarily intended to indicate and penalize the existence of Use 
Lnfes catfon s , 

Much debate occurred during the process of establishing an appropriate 
standard for insect numbers in Rwanda. There were two important 
considerations. First, the lack of visible evidence of insects is not proof that a 
grain lot or sample contains no insects or that an infestation is not in progress. 
An infestation may be in its early stages without emerged adults, or a lot could 
have been sieved to remove adults just prior to inspection. Second, the 
presence of visible but dead insects is likewise not proof that a grain lot o r 
sample contains no live insects or that an infestation is not in progress. Adults 
could be dead from insecticidal treatments, environmental causes (heat or 
extreme cold), disease or age, while at the same time viable immature stages 
could be present and thriving within seeds. 

In both cases, the infestation could be hidden--adults not yet e merged, 
larvae/pupae still within seeds. Hidden infestations are not easy to detect. 
They require sophisd.cated tests or lengthy incubations (4-6 weeks), neither of 
which is practical given the circumstances under which grain is currently 
marketed in R wanda. Furthermore, though live insects may be more r.oticeable 
than dead ones because of their movement, they are the same from a hygieni.c 
stand point. 
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For the reasons stated above, the number of insects found is not 
necessarily indicative of present or potential damage to grain. In any case, the 
damage caused by insects is already measured directly as part of a separate 
quality factor (damaged grain). Because infestation often begins in the field 
prior to harvest, it is understandable that grain being marketed in Rwanda will 
have some insects even with good control efforts. 

The North American standards thus seem too strict for Rwanda. It is, 
therefore, proposed that on a preliminary basis, the standard used be 50 insects 
pe r kg, live and dead combined, determined by e xarmrun g the fine material 
obtained from sieving. Above this level, grain would be graded Substandard. 
This is equivalent to 5,000 insects per 100 kg of grain, a large number from any 
standpoint. However, this seems more realistic given the occurrence of field 
infestations and the fact that the standard is not meant to indicate the point at 
which grain needs to be treated. 

Disease Organisms Seeds which are attacked by micro-organisms such as 
fungi, bacteria, or viruses are generally considered of low value and 
undesirable. The principal examples of this are moldy grain on which fungal 
growth (mycelia) is clearly visible on the seedcoats. This kind of damage has 
already been accounted for as part of another grade factor, damaged grain. 

Some fungi create special structures that are separate from the seeds of 
their hosts but may get mixed with the grain. For instance, a field disease of 
beans called white mold, caused by Scle r otinia sclerotioru m, produces hard black 
mats of mycelia (sclerotia). Standards exist in Canada for these scelortia but 
very few if any have been reported to occur in Rwandan bean sam pLes , 

Two common fungi i n cereal grains are ergot and smut. A form of the 
latter called covered kernel smut is f ound in Rwandan sorghum and caused. by 
the fungu s Sporisorium sorghi (Syn. Sphacelotheca sorghi) . It produces sori 
which are compact masses of black spores covered by a grayish membrane and 
which resemble elongated sorghum kernels. In large numbers, these can taint 
the color and odor of the stored product. Although the United States sorghum 
standard is 20 sori in 100 grams, it was decided to make the initial Rwandan 
standard slightly more tolerant: maximum of 10 sori per 30 grams of sorghum. 
This woul d be determined from material remaining after sieving and thus includes 
only the larger sm ut masses. 

Test Weight Test weight is the weight of the volume of grain required to 
fill, level full, an official standard container. It was used initially in the United 
States as a measure of quality to indicate breadmaking quality in wheat and 
a p p r oxi mat e moisture content (Foster, 1982), and remains a grade factor in most 
crops. However, it has been proven repeatedly that test weight is not 
cor r elat e d with any of the important chemical or product yield characteristics 
(Hill, personal communication). Insect-damaged beans and sorghum have l o we r 
test weight than sound grain but this quality attribute is already measured by 
another grade factor (damaged grain). To our knowledge, no bean standards in 
the world include test weight. Because of its limited usefulness, it was decided 
not to include test weight in the proposed standards for Rwanda. 
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Odor Objectionable odors in grain can be the result of molds (musty smell), 
fermentation (sour), insects (acrid/rancid), or contamination by other materials. 
They render grain unfit for consumption or normal commercial usage. Insecticides 
often impart a distinct odor to grain but are usually considered acceptable if 
they dissipate within several hours in the open air. Since odors greatly 
diminish product attractiveness and are often indicative of other qualit y 
problems, they are not permitted in the grain standards of most countries. In 
the United States' standards, samples having a "commercially objectionable 
foreign odor" are considered distinctly low quality and designated Sample Grade. 
Fo r Rwa nda , i t is therefore proposed to relegate to Substandard all grain with 
these kinds of odors. 

c. Results of Initial Standards Testing 

During the second half of 1986, samples of beans and sorghum moving in the 
commercial trade were taken at various locations in Rwanda and tested according 
to the procedures and standards initially proposed, Tables 9 - 12. For beans, 
sampling was limited to merchants because OPROVIA's purchases from producers and 
cooperatives had been completed earlier in the year. Two different sets of bean 
stocks were sampled: 1) 14 stocks offered for sale to, and sampled by, OPROVIA 
in June, 1986; and 2) 31 stocks sampled by FSM II staff during a survey of grain 

.me r c ha n t s in late 1986. 

Tests on sorghum · were conducted on samples collected soon after the main 
harvest (June-July, 1986) at the five main buying points of OPROVIA. The 
stocks sampled were grouped into three distinct sets: 1) 39 samples taken from 
produ c e rs as they delivered to the OPROVIA warehouse at Kicukiro in 
August-September; 2) 44 samples taken from stacks in OPROVIA warehouses at 
Gitarama, Nyamata, Rwamagana, and Kibungo shortly after purchase from 
producers and cooperatives; and 3) 11 samples taken from cooperatives as they 
delivered to OPROVIA at Kicukiro at the same time as the producers above. The 
testing procedures used are those described in Appendices A and B. 

1. Bean Quality 

Th e quality of beans tested was relatively poor, especially with respect to 
damage levels, Table 9. One reason is that all samples were taken from stocks 
of merchants, a group known to have difficulties with storage. In addition, 
most of the beans were not "fresh". At the time of sampling, most had been in 
storage for many months and had time to deteriorate in quality without sound 
management. Specific results and conclusions are discussed below. 

Damaged Grain The results s h ow that damage levels were high, averaging 
nearly 6% by weight, Table 9. Most of this damage, over 90% was due to insects 
and molds. The range was quite variable, with some samples exceeding 25 % damage 
by insects and molds. As a result, only 7% of these samples were good enough to 
meet the proposed standard for Grade No 1, Table 11. Most would have graded No . 
3 or Substandard. Because total damage was largely determined bv insect/mold 
damage and since several producer/consumer surveys conducted by another component 
of the Proj ect (Proj et GRENARWA II-Recherches, 1987a) indicated that the five 
types of damage measured here are more or less equally undesirable, we propose 
reducing damage to a single factor of "total damage" only and not maintaining 
insect/mold damage separate from the other types. 

24. 



TABLE 9 

Summary of Quality Data of Bean Samp l es 
Accord ing t o Prescribed Pr ocedur es 

Collected in 1986 From Private Merchants and 
aof Propos ed Rwandan Gr a i n Quality Standards 

Test ed 

Number 
of 

Samples 
Statistical 

Measure 

---- Damaged Beans 

Insect 
& Mold 

Otherb Total 
(D) 

Fine 

cForeign Material 

Large Stones Total 
(FM) 

Undamaged 
Broken 
Beans(B) 

Total 
Defects 
(D+FM+B) 

Moisture 
Content 

(%) 
Insects 
(nbr/kg) 

----------------------- pe rcent by weight ----------------------

14d mean 5.3 0.3 5.6 0.8 0.2 0.3 1.3 0.1 7.0 15.1 78 

S. D. 6.7 0.2 6.7 0.5 0.1 0.2 0.6 0.1 6.9 1.0 140 
range 0. 5-25.4 0 . 0-0.6 0.8-25.7 0.1-1.5 0.0-0.3 0.0-0.8 0.2-2.3 0.0-0.5 1.1-27.3 13.5-16.4 1-543 

eD; 31 mean 5.3 0.6 5.9 0 . 6 0.2 0.2 0.9 0.3 7. 1 14.5 15 

S.D. 6.5 0.3 6.4 0.3 0.3 0.3 0.5 0.2 6.4 2.0 21 
range 0.4-33.3 0.1-1.5 0.8-33.4 0.2-1.1 0.0-1. 7 0.0-0.9 0.2-2.9 0.0-0.8 1. 6-34.3 11.6-20.7 0-24 

a Rwandan Standards for Beans (proposed), Version I I , August 1986. 

b Other damage is defined as rodent damaged, sprouted, and shrunken/shriveled beans. 

c Fine foreign material (FM) is all matter which passes through an 8 x 3/4 oblong hole sieve. Large FM is all matter 
other than beans which does not pass through an 8 x 3/4 oblong sieve. 

d Merchant bean stocks offered for sale to, and sampled in June 1986, by GRENARWA staff (January, 1986 harvest). 

e Merchant bean stocks from various harvests of 1986 sampled in late November-early December, 1986, during "Merchant 
Survey" (Appendix D). 



TABLE 10 

Summary of Quality Data of Sorghum Samples Collected From Various Sources and Tested 
aAccording to Pres cr i bed Procedures of Proposed Rwandan Grain Quality Standards 

Number Damaged
b

of Statistical Kernels 
Samples Measure (D) 

39d mean 1.5 

S.D. 2.3 
range 0.2-13.2 

44e mean 0.9 

S.D. 0.3 
N range 0.2-1.4 .(j)

f
ll mean 1.0 

S.D. 0.4 
range 0.2-1.6 

a 

Foreign Material ---
Total 

cFinec Large Stones (FM) 

---------------- percent by weight 
0.4 0.5 0.2 1.1 

0.5 0.4 0.3 0.6 

Total Moisture 
Defects Content Insects Smut Sori 
(D+FM) (%) (nbr/kg) (nbr/50g) 

---------------
2.6 11.2 3 2 

2.3 0.7 3 2 
0.1-2.2 0.2- 2. 0 0.0-1. 2 0. 3-3.0 0.5-13.9 10.0-13.1 0-13 0-7 

0.4 0 . 7 0.2 1.3 2.2 11.0 4 2 

0.1 0.3 0 .2 0.4 0.6 0.4 4 1 
0.1-0.8 0.2-1.4 0.0-0.8 0.5-2.2 0.8-3.2 9.7-11.9 0-21 0-7 

0.4 0.8 0.3 1.5 2.5 10.8 1 1 

0.2 0.2 0.3 0.5 0.8 0.3 1 1 
0.1-0.7 0.4-1.2 0.0-1. 0 0.9-2.7 1.1-3.9 10.4-11.3 0-3 0-3 

Rwandan Standards for Sorghum (proposed), Version I, June 1986. 

b Kernels damaged by insect/rodent feeding, molds, sprouting, or abnormal maturation (shrunken, shriveled kernels). 

c Fine foreign material (FM) is all matter which passes through a 5/64 triangular hole sieve. Large FM is all matter 
other than whole kernels of sorghum which does not pass through a 5/64 triangular sieve. 

d Producer stocks sampled as delivered to GRENARWA's warehouse at Kicukiro (Kigali) during August-September, 1986 
buying campaign. 

e 
GRENARWA stocks sampled during October and early November, 1986, at four warehouses (Gitarama, Nyamata, Rwamagana, 
and Kibungo) short ly after purchase from producers and cooperatives. 

f Cooperative stocks sampled as delivered to GRENARWA's warehouse at Kicukiro (Kigali) during the August-September, 
1986 buying campaign. 



Table 11� 
Grade Distribution (%) by Individual Quality Factor� 

and 0 verall Grade of 45 Bean Sam pIes Tested� 
According to Prescribed Procedures of 1 

Proposed Rwandan Grain Quality Standards 

----- GRADE 

Quality Factor� I II III SUB 

Insect/Mold Damaged Bean s 7% 11% 49% 33% 

Total Damaged Beans� 11 18 56 15 

Stones� 76 0 6 18 

Total Foreign Material� 60 36 4 0 

Broken Bea n s� 96 4 0 0 

Total, Defects� 11 36 38 15 

2
Overall Grade� 2% 13% 38% 47% 

1.� Based on data presented in Table 9 and standards presented in Appendix A. 

2 .� Figures for the overall grade are not the totals nor the means of the grades 
of the various quality factors listed above. The overall grade assigned to 
a sample is the lowest grade obtained for any of the quality factors tested. 
A sample can also be graded Substandard because of odor or high insect 
num bers (see Section 1.200 of Appendix A). but these factors were not taken 
into account in compilin g this table. 
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Table 12� 
Grade Distribution (%) by Individual Quality Factor� 
and Overall Grade of 94 Sorghum Samples Tested� 

According to Prescribed Procedures of� 
1Proposed Rwandan Grain Quality Standards

-----GR A DE----

Quality Factor� I II III SUB 

Damaged Kernels� 67% 29% 2% 2% 

Stones� 89 10 1 0 

Total For ei g n MateriEJ.� 35 57 8 0 

2
Overall Grade� 25% 62% 11% 270 

1.� Based on data presented in Table 10 and standards presented in Appendix B. 

2.� Figures for the overall grade are not the totals nor the means of the grades 
of the various quality factors listed above. The overall grade assigneci to 
a sample is the lowest grade obtained for any of the quality factors tested. 
A sample can also be g r a d e d Substandard because of odor or high insect 
numbers (see Section 2.200 of Appendix B), but these factors were not taken 
into account in compiling this table. 
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Although the vast majority of merchant bean stocks did not meet the Grade 
No. 1 standard for total damage (1%), preliminary evidence from some producers 
a nd the Kicukiro market indicates that the standard can be met. Damage is also 
a factor which can be controlled; technology exists to keep damage levels to a 
minimum. It is a tough standard, nevertheless, but one we recommend. As a 
partial offset, we also propose lessening the standard for Grade No. 2 from 2 to 
3%. In addition, we recommend toughening the limit for Grade No. 3 from 10 to 
5%. 

Foreign Material Total foreign material (FM) averaged slightly over 1%, 
Table 9, the maximum limit for Grade No.1. Fifteen percent of the samples 
contained 0.5% or less total TIL Overall, 40% had more than 1% FM, thus 60% 
made Grade No.1, Table 11. Only 4% of the samples would have been rated 
Grade No. 3 or worse. St a nda r ds for total FM should, therefore, not be 
lowered, and an argument could even be made to raise them. However, we 
recommend that the standards for the top three grades remain as originally 
proposed; 1, 2, and 3%, respectively. 

As for stones, an important component of foreign material, they account for 
less than one quarter of total foreign material in the bean samples analyzed, 
Table 9. No samples contained more than 1% of stones, and the mean level was 
less than 0.3 %, which is the level proposed for Grade No.1. We recommend, 
therefore, that 0.3% be maintained. However, the current spread of 0.1 % between 
the top three grades seems too small to be really measurable, and thus we f u r t h e r 
recommend that the standards for Grades No. 2 and 3 be changed from 0.4 and 0.5% 
to 0.6 and 1.0%, respectively. Because of the special undesirability of stones 
i n beans , it seems wise to measure stone s separately and impose rather stringent 
limits on the amounts allowed. 

It is interesting to note the relative proportions of fine and large-sized 
f or e i gn material. There was much more fine material than large materia l 
including stones. Fine material is all material passing through an 8 x 3/4" 
oblong sieve ( ca l l e d "dockage" in t h e U.S.); large material stays on top of this 
sieve. Although not important for grade determination, these data give an 
indication of what can be accomplished by cleaning, whether it be manual cleaning 
of small lots by producers or mechanical cleaning of large lots by OPROVIA, 
processing companies, grain merchants, and others. The fine material can be 
relatively easily sieved out because of the simple difference in physical size 
compared to good quality beans. Some of the large foreign material other than 
stones, such a s pieces of pods and stems, could be removed through aspiration: 
hand winnowing by producers, or fans on mechanical cleaners by l a r ge 
operations. The remaining large foreign material including stones could be 
removed by hand-picking at the producer level and perhaps by using gravity 
separators for large-scale cleaning. The latter is generally used only in the 
seed business in other countries, however, and usually not i n the grain trade. 

Broken Beans The lots tested contained very small amounts (mean less than 
0.3 %) of broken beans, i. e , , . pieces of beans which were undamaged in other 
ways and which were large enough to stay on top of an 8 x 3/4" oblong sieve, 
Table 9 . Only 4% of the samples did not make Grade No.1. The results indicate 
that broken or s plit seed is not a significant problem in Rwandan beans, which 
probably reflects the use in Rwanda of non-mechanical harvesting/threshing 
techniques. We therefore suggest eliminating this category as a separate grade ' 
factor in the standards. However, since broken beans are still a quality defect 
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and more susceptible to storage damage than sound beans, we recommend that they 
be measured as part of damaged beans. Small pieces of beans which pass through 
the sieve would continue to be included as part of foreign material. 

Total Defects This grade factor was intended to downgrade lots which 
contained levels of most or all of the individual quality factors approaching the 
maximum limits allowed for a particular grade. Although it does not require 
separate analysis, but rather only a simple calculation and hence, is not very 
t i me- c on s umi ng , it probably does not serve sufficient purpose to warrant 
retention in the standards. In the interests of simplicity, we therefore propose 
eliminating total defects as a grade factor. Th i s makes the bean standards more 
like the sorghum standards from which this factor was excluded in the initial 
proposal. The concept is worth retaining, however, as it is the sum of total 
damaged grain and total foreign material, and as such represents the total 
percent by weight o f unwanted or undesirable material in a lot. It is thus an 
index of overall product quality. 

2. Sorghum Quality 

The quality o f sorghum tested was in general quite good, Table 10. One 
r e a s on is certainly favorable conditions during the 1986 harvest period: warm 
and dr y , with little or no rain. This is reflected in the low moisture contents 
of t h e sorghum with a mean of about 11% and a maximum of 13.1%, levels which are 
excellent for storage. Another reason is that the sorghum was sampled relatively 
soon after harvest when quality would be expected to be highest. A third reason 
is the source: the sorghum was purchased primarily from producers, either 
d i r e c t l y or indirectly through cooperatives. 

Damaged Grain Damage levels were considerably lower than for beans, 
averag ing only slightly more than 1%, Table 10. There were a few samples with 
substantial damage, a maximum of 13%, but two-thirds of the samples contained 
less than 1% and thus graded No.1, Table 12. Most of the remainder, 30%, had 
less than 3% damage and graded No.2. These data support toughening the 
standards. Even though 1986 may have been an exceptionally good year from the 
standpoint of grain quality, we propose reducing the maximum limits for Grades 
No. 2 and 3 from 3.0 and 5.0% to 2.0 and 4.0% respectively. The 1% level for 
Grade No. 1 i s already quite high and is probably best maintained. 

Foreign Material · The mean value of total foreign material (FM) ranged 
from 1.1 to 1.5% for the three groups of samples, Table 10. The most FM found in 
any sample was 3.0%. Over one-third contained less than 1% and thus graded No. 
1. }lost of the remainder, 57%, had less than 2% FM and thus graded No.2. These 
data support some tightening o f the standards. We therefore suggest changing the 
limit for Grade No. 3 from 4 to 3%, but keeping the maximum limits for the top 
two grades at 1 and 2% respectively. 

The amount of stones found in these sorghum samples was roughly the same as 
f or the beans. They averaged under 0.3% and ranged from 0 to 1.2%, Table 10. As 
a result, almost 90 % of the samples graded No . 1 , less than 0.5%. For the same 
reasons presented for beans, we propose maintaining a separate standard for 
stones in sorghum. We suggest making the maximum limits for the top three grades 
~h e same as for beans, namely 0.3, 0.6, and 1.0% respectively. 
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It is again interesting to note the ratio between fine and large-size 
foreign material. Large material including stones amounted to 2-3 times more 
than fine material. This is opposite of the situation for beans, but is most 
likely explained by the fact that sorghum kernels are much smaller than beans 
seeds; consequently, the size of the sieve holes is much smaller for removing 
f i ne s which leaves much more material, including large FM, on top of the sieve. 
Cleaning sorghum to remove foreign material represents a somewhat different 
challenge than for beans. Manual methods at t h e : producer level will require 
skillful use of the traditional winnowing basket coupled with considerable 
hand-picking. Certain basket movements should tend to aggregate the heavier 
large FM as well as segregate them to a certain degree from the sorghum. 
Skillful selection and adjustments of screens in mechanical cleaners should allow 
significant improvement in product quality as well. The fine material can be 
removed through conventional winnowing and through small-hole screens combined 
with air suction in cleaning machines. 

Other Factors The data provide no justification for adding broken kernels 
to t he standards as a quality factor, namely foreign material. It should be 
noted that, because of the floury nature of their endosperms, broken sorghum 
kerne l s tend to disintegrate much more readily than broken beans and thus 
probably have less value t han the latter. Use of "total defects" as a distinct 
gr a d i ng factor is also not recommended for reasons discussed earlier in the case 
of beans. 

D. Proposed Modifications to Initial Standards 

Ba s e d on the a na l y s i s of t h e s e quality test results, the proposed quality 
standards for beans and sorghum were again modified in March, 1987 as shown in 
Tables 13 and 14, respectively. The revised procedures including these modified 
grade requirement s are in the process of being drafted. The tables of standards 
continue to show distinct grade levels (GaR No.1, 2, and 3 plus Substandard), 
but may be used without designating specific grades. That is, users may prefer 
to report the actual level of particular quality factors combined, for instance, 
with discounts and/or a specified level below which lots are rejected. It is our 
intention, however, that these grade designations be the sole officially and 
legally recognized standards in Rwanda and that no grain be in any way considered 
or labelled a particular grade without an officially approved inspection. 

The proposed bean standard s were reduced in complexity and now closely 
res emble the sorghum standards. In fact, the levels allowed for both stones and 
tota l f or e i gn material are now the same f or the two crops. The standards do vary 
with respect to damaged grain. Grade No . 1 is the same for both (1 %) , but 
standards for Grades No . 2 and 3 are tougher for sorghum because lower dama ge 
l ev e l s are more common in sorghum than in beans. The reason for this is that, 
because there are man y f ewe r ~eeds per unit of weight in beans than in s orghum, a 
s ingle seed of beans attacked by an insect or f un g i (mo l ds ) represents a much 
grea t e r percent of damage in a kilogram of beans than a single kernel o f s orghum. 

31.� 



Table 13� 
Proposed Grades and Grade Requirements� 

for the Class Mixed Beans in Rwanda� 
(Version III - March, 1987)� 

---Maximum limits by percent weight of: 

Damaged Foreign Material 
Grade Beans Stones Total 

GaR No. 1 1.0 0.3 1.0 

GaR No.2 3.0 0.6 2.0 

GaR No. 3 5.0 1.0 3.0 

Substandard Grade. 

The substandar d grade shall be beans which: 

a) Do not meet the requirements for the Grades GaR Nos. 1, 
2, or 3. 

b) Have a mu sty, moldy, sour, rancid, fermenting, or 
otherwise objectionable odor. 

c) Have more than 50 insects (live plus dead) per kilogram. 

32. 



Table 14� 
Proposed Grades and Grade Requirements� 
for the Class Mixed Sorghum in Rwanda� 

(Version II - March, 1987)� 

Maximum limits by percent weight of: 

Damaged Foreign Material 
Grade Kernels Stones Total 

GaR No.1 1.0 0.3 1.0 

GOR No. 2 2.0 0.6 2.0 

GOR No.3 4.0 1.0 3.0 

Substandard Grade. 

The substandard grade shall be sorghum which: 

a ) Does not meet the requirements for the Grades GOR Nos. 1, 
2, or 3.� 

b) Has a musty, moldy, sour, rancid, fermenting, or� 
otherwise objectionable odor.� 

c) Has more than 50 insects (live plus dead) per kilogram.� 

d) Has more than 15 smut sori per 50 grams.� 
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IV.� FEASIBILITY OF IMPLEMENTING QUALITY 
STANDARDS WITHIN OPROVIA'S OPERATIONS 

To assess the feasibility of using the proposed grain inspection procedures 
and quality standards in OP R 0 VIA's purchasing operations, it is first necessary 
to understand the quality factors presently accounted for in Rwanda's bean and 
sorghum markets and any existing price discounts or premiums connected to 
these quality factors. What are the standard operating procedures that market 
participants use in accounting for quality in their b ean commerci.aJ.:l.zation 
activities? Of particular importance is an understanding of how OPROVIA's 
present purchasing system works and problems facing warehouse managers in 
following quality specifications. Second, it is important to know whether 
participants perceive a difference between the quality levels included in the 
proposed standards. Finally, what sampling and testing procedures would be 
operationally feasible within OPROVIA's operations ? How are the other groups 
involved in grain marketing - producers, cooperatives, and merchants - likely to 
respond to adoption of these proposed standards? 

The feasibility a n aly sis is based on primary data collected by FSM II 
researchers between September, 1986 and January, 1987. The types of data 
collecte d and the manner in which the y we re obtained are discussed in this 
section. The first part focuses on the four formal surveys which were 
conducted. Following this is a description of the data collected from informal 
interviews of senior OPROVIA officials and discussions with warehouse managers. 

A.� Surveys of Market Participants 

Five surveys were originally planned and designed for researching how 
Rwanda's present marketing system accounts for quality and how a quality 
s tan d a r d s system could be adapted to this system. Four of the five surveys we r e 
conducted: producers who sell to OPROVIA, cooperatives who have supply 
contracts with OPR 0 VIA, merchants commercializing beans and sorghum, and 
fnstitutions who purchase from 0 PRO VIA. 

The objectives of the four surveys were to determine: 1) existing 
cleaning, rejection, and price practices concerning quality in R wanda's bean and 
sorghum markets; 2) whether market participants perceive a difference between 
the grades proposed b y OPROVIA researchers; and 3) responses to the idea of a 
quality standard system. Each of the surveys contained three types of 
q uestions: short answer questions, questions requiring the respondent to 
inspect bean an d sorghum samples shown by the intervie"7er, and hypothetical 
questions concerning reactions to possible changes in 0 PRO VIA's purchasing 
procedures. 

A b rief description of each survey follows: 

Prod ucer survey A total of 164 producers who came to sell sorghu m to 
OP R 0 VIA c. uring the 1986 buying campaign, August-October were interviewed. 
Th e survey was conducted at five OPROVIA locations: Kicukiro, Gitarama, 
Rw am a gana , Kibungo, and Nyamata. A total of 82% of the sorghum purchased 
from producers in 1986 was purchased at these warehouses. The survey also 
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determined selling and cleaning practices concerning beans and sorghum, 
perceptions of quality, and possible reactions to hypothetical changes in 
OPROVIA buying practices with regard to quality. 

Cooperative Survey Hall of the cooperatives which sold beans and/or 
sorghum to OPROVIA in 1986 were interviewed. These 27 cooperatives supplied 
50% of the sorghum sold to OPROVIA by cooperatives and were located in six 
different prefectures. The survey questions were designed to determine the 
reaction of cooperatives to the proposed quality standards and also current 
cooperatives practices with regard to quality. The survey was conducted 
between October 15 and November 4, 1986, shortly after OPROVIA's sorghum 
buyin g campaign ended. 

Merchant Survey Th:irty merchants were surveyed in five different 
prefectures between November 18 and December 3, 1986. Merchants were 
selected if they had fixed place operations and if they marketed beans and/or 
sorghu m. To fac:!litate locating merchants once in the field, OPROVIA warehouse 
managers were sent a questionna:ire in August, 1986 and asked to furnish the 
n a mes and locations of 10 large-scale merchants in the:ir area who had previously 
ma de sales t o 0 PRO VIA. 

The me r c han t survey was conducted jointly b y researchers from FSM II and 
the Ag ric ul t u r al S u r v e y and Analysis Project ( S ES A) . The survey incorporated 
q u e s tio n s from three different researchers. One section was oriented to v a r d s 
storage practices and p r o ble ms and another attempted to determine monthly 
transaction schedules. The third section, which pertained to quality standards, 
was similar to the previously described cooperative survey. T h e questions 
focus e d on standard operating practices c o n c e r nin g quality and merchant 
responses to possible changes in 0 PRO VIA's purchasing policies. 

Institutional S u r v e y The two main institutional buyers of 0 PRO VIA's beans 
and sorghum are the l1inistry of Finance (MINIFINECO) and the World Food 
Program (WFP). A total of nine interviews were conducted with individuals 
~!it h in these two institutions who are either responsible for contract negotiations 
o r for the receipt, handling, and storage of bean and sorghum deliveries. The 
purpose of the interviews was to determine what types of problems, if any, 
institutions experience with bean and sorghu m quality and w hat procedures are 
f ollowed to control the quality of d eliv erie s . 

A t hird institution, the national brewery (BRALIRWA), was also interviewed 
even though it does not presently buy sorghum from 0 PRO VIA. The survey was 
cond ucted to find out what type of quality standards this institution uses in its 
g r ain purchasin g activities and its past e xperience with those standards. 

I n f orm al Interv iews of Senior Management at OPROVIA The majority of the 
s t a tis tic s cited in this analysis concernin g C P R 0 VIA's operations were obtained 
from requests made to senior management withi n GFE NA RWA, the f oo d crop 
division of OPROVIA, as 't<Tell as senior management within OPROV IA. Thes e 
i n di vid u als also contributed i n f or ma tio n concerning policy at OPRO VIA with 
regard t o bean an d sorghum q u alit y . 

Warehouse Manager Interviews During the course of the producer and 
cooperative surveys, 0 PRO VIA wareh ouse managers were interviewed b y means 
of an informaJ q u e s tio n n aire . Managers were asked general questions about their 
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standard operating procedures for controlling quality. Six managers were 
interviewed. 

B. Consumer Demand for Quality Standards 

In September, 1986. a proposal was forwarded to OPRO VIA acministrators 
asking permission to conduct a consumer test in retail outlets. The proposed 
test entailed selling three qualities of beans. representing the three grades 
proposed by FSM II researchers. in five retail outlets during November and 
December, 1986. when OPROVIA sometimes sells beans at retail. The beans 
would be sold at prices reflecting the average market price in the area of the 
outlet, with specified differentials between the three qualities. 

OPROVIA's internal c ommittee on pricing rejected the proposal due to the 
pricing arrangement (Government of Rwanda. 1986). According to the 
committee. "such an operation would be dangerous to OPROVIA's reputation" 
given the present environment concerning official prices. The committee agreed 
to authorize the experiment only if the beans were sold at 45 FRW, 10 francs 
above the official producer price in 1986. The three types of beans alae had to 
be sold in the market outside 0 PRO VIA retail outlets and the Ioc.al au t h orftdes 
were to be notified in advance of the experiment. In view of the restrictive 
conditions, the consumer survey was dropped. 

The s u r v e y of the institutions who buy from OPROVTA, completed in 
January. 1987. is the main source of information about customer preferences 
concerning the quality standards being tested in this analysis. Given that 
institutions buy the bulk of OPROVIA's beans and sorghum, the lack of 
information at the retail level is not considered a problem within this feasibility 
s t u d y . It does limit. however. the kinds of generalizations which can be made 
about how a quality standards s y s t e m . whether national in scope or implemented 
solely by OPROVIA. is likely to be adapted in the marketing system for b ea n s 
and sorghum. 

C. OPROVIA's Current Quality and Pricing Policies 

1. OPROVIA's Role in Marketing 

OPR OVIA' s stated objective is to promote the availability of basic food 
products within Rwanda and to perform market stabilization activities. 
GRENARWA. the food crop division of OPROVIA, has in the past purchased 
beans and sorghu m at harvest at a somewhat higher than market price to put 
upward pressure en producer prices. They then sold throughout the year 
a c c or din g to pre-arranged commitments. It bought at or slightly above the 
official price set by the government in 1986.35 and 22 FRW/kg. respectively. 
for beans and sorghum. 

Currently, GRENARUA has a storage capacity of 7.800 tons for srorfn g 
beans and sorghum. This capacity has traditionally been viewed as separate 
from OPROVIA storage facilities which hold staple food products, often 
processed, for retail sale throughout the country. A proposol to 
administratively combine GRENAR\o!A with the food products division within 
OPROVIA wa s made in 1987. In total. OPROVIA will then have 17 Iocatfo n s in 
the ten prefectures of Rwand a with a storage capacity, including GRENARWA, of 
12, 000 tons. Most locations have a warehouse and an associated retail outlet. 

36. 



There are three locations, Butare. Ruhengeri, and Ru h an g o , which have a reta:U 
outlet but no warehouse. On average. ' each location has one warehouse manager, 
one warehouse foreman, one reta:U outlet manager, and a budget for employing 
temporary help for loading and unloading trucks and building the large piles of 
bagged grain inside the warehouse. 

In addition to the 12,000 tons storage capacity. the warehouse at 
OPROVIA's Kicukiro administrative headquarters near Kigali features a strategic 
stock facility with a 3.500 ton capacity. This facility is intended to be the first 
of t hree f oo d security warehouses which will total 8.000 tons. These facilities 
are planned to be an integral part of R wanda's overall strategy of food security 
an d self-sufficiency. It is anticipated that the three buildings will hold 6.000 
tons of sorghum and 2.000 tons of beans for three year periods. Each year, 
on e-third of the stock will be rotated out. The purpose of this storage facility 
is not to capitalize on seasonal price differences but rather to store reserves in 
anticipation of food shortages. 

The first purchase of sorghum for food security purposes, 1,500 tons, was 
scheduled to take place in 1987 but the funds were subsequently used to buy 
domestic rice to promote rice production. A new plan concerning the use of the 
s t r a t e gic stock fac:iJit y is presently under consideration. 

There are two growing seasons for beans in R wanda with the principal 
harvest, two-thirds of the annual total, occurring in January/February a nd t he 
second harvest, one-third of the annual total, occurring in June/July (Projet 
GRE NARW A II-Recherches, 1986). OP R OVI A generally purchases beans during 
February and March following the first harvest. In most areas of Rwanda. 
sor ghum is harvested once a year in June/July, after the second, shorter rainy 
season. OPROVIA purchases sorghum in August/September. Bean and sorghum 
purchases are frequently shifted b et we e n warehouses throughout the year ' due 
to differences in storage capacities and production differences b e t wee n 
prefectures for the two crops. Approximately 70% of the total sorghum 
purchased between 1982-1985 was milled at the Kicukiro location and sold as 
flour, an d the rest was sold as sorghum grain. OPROVIA generally charges its 
customers 3 FRW/kg to grind sorghum into flour. 

OPROVI A sells primarily to national institutions and international food aid 
organizations based on forward contracts established for large deliveries, Tables 
15- 17 . OPROVIA has been a major supplier for the World Food Program (WFP) 
in R wanda and for MINIFIN E C 0 (Ministry of Finance) which cond ucts all 
government purchasing. In November of each y ea r , 0 PRO VIA participates in a 
closed bidding process cond u cte d by MINIFIN E CO for providing large govern ment 
institution's with beans and sorghum including 26 police and army posts and 27 
p rison s . In October and Nov e mb e r , OP ROVIA sends representatives to talk wi t h 
fa r me r s a nd check local market prices throughout the country to estimate the 
size of the har v e s t . A com mission of senior staff members at 0 PRO VIA t hen 
decides on bean and sorghum bid prices to HIN I FI NE C O. 

OP R OVIA has traditionally purchased the majority of i t s beans and sorghum 
f r o m merchants: an average of 93% of total bean purchases and 85% of total 
sorghu m purchases during the period 1979- 1985 , Table 18. I n 1985 and 1986, 
OP R 0 VIA drastically increase d direct purchasing from farmers and f a r me r 
c ooperatives and decreased purchasing from merchants. This policy change took 
place f o r three reasons: 1) in 1985 OPROV IA had 7 new locations in Rw an d a ; 
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Table 15 
Purchasers of OPROVIA Beans 

Schools Cath. 
Churches World Relief 

Total MINI- Cooperat. Food Services 
1�Year (tons) FINEC 0 Communes Program I1erchant Retail Other

Percent of Annual Total� 

1979 4040 48 8 8 25 11 0 0� 

1980 3169 19 6 58 8 8 0 1� 

1981 5039 44 0 52 0 " z, 2 0� 

1982 5673 28 2 30 1 13 21 5� 

1983 4587 52 ') 31 0 11 0 3�.J 

1984 5386 55 6 23 2 10 0 4� 

1985 3135 47 0 5 2 0 1 0 0� 

2�
1986 4053 89 0 11 0 0 0 0� 

NOT ES :� 

1) "Other" includes purchases by p a r a s t a t als and private companies.� 

2) Figures for 1986 are unofficial estimates.� 
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Table 16 
Purchasers of 0 PR 0 VIA Sorghum Flour 

Total World Food 3 
Year ( t on s ) MINIFINEC 0 Program Merchants Retail 

Percent of Annual Total 

1980 227 100 0 0 0 

1
1981 N/A N/A N/A N/A N/A 

1982 501 21 7 1 1 I 

1983 2525 9 89 0 2 

1984 2378 19 75 0 6 

1985 2067 18 81 0 I 

2
1986 198 67� 33 0 0 

NOTES: 

1.� "N / A" indicates that t he figures are not available. 

2.� 1986 figures are unofficial estimates. 

3.� During all years shown in the table except 1986, the World Food P'ro g r a m 
received sorghum flour but paid for sorghum grain. 
Ac c or di n g to OPROV IA, the 3 FRW/kg fee for grinding was paid b y 
the Hi nis t r y of Foreign Affairs (MIN AFET). In 1986, the WFP started 
milling the sorghum them s elves. 
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Table 17� 
Purchasers of OP R 0 VIA Sorghum� 

Churches World 
Total MINI- Cooperat. Food 

Year (tons) FINEC 0 Communes Program Merchants Retail Other 

Percent of Annual Total 

197 9 865 4 2 0 56 37 0 

1980 948 0 3 11 51 35 0 

1 
1981 1352 fi /A N/A N/A N/ A N/A 0 

4
1982 956 0 2 74 2 2 ~ 0 

1983 118 0 6 0 0 94 0 

3
198 4 173 3 4 9 0 1 28 62 

1985 107 N/A N/A N/A N/A N/A N/A 

2 86 51986 2961 0 1 13 0 0� 

NOT ES:� 

1) liN / A" indicates that the figures are not available.� 

2) 1986 figures are unofficial estimates.� 

3) "Other" for 1984 is divided into two parts. Four percent includes� 
sales to OPROVIA, GRENARWA, and OVIBAR researchers. The rema:l.ning 
58% was purchased by the Ministry of Public Health (MINISAPASO). 

4) The sorghum grain purchased by the World Food Program in 1982 was 
distributed to drought victims in Uganda. 

5) In 1986, the majority of sorghum was sold at retail during Harch-June. 
The sorghum was old and therefore suitable for beer-making. 
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Table 18 
Suppliers of OP R 0 VIA's Beans and Sorghum 

Tot al 
(tons) Producers Cooperatives Merchants 

Year Beans Sorghum Beans Sorghum Beans Sorghum Beans Sorghu m 

Percent of Annual Total 

1979 3327 1623 3 3 0 0 97 97 

1980 4901 1838 0 0 0 18 100 82 

1981 4876 2339 2 0 12 6 86 94 

1982 4029 602 1 0 8 12 91 88 

1983 4825 2609 1 5 3 12 96 83 

1984 5405 2954 5 5 1 7 94 88 

1985 3885 3302 12 24 0 11 88 65 

1986 3290 4167 50 3e 40 31 10 31 
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2) the premium associated with Rwanda's official price for beans was high enough 
to attract producers who normally would not undertake the transport costs 
associated with selling to OPROVIA; and 3) the national government encouraged 
measures taken to directly impact farm-gate prices. 

This change in purchasing policy represents a major change in standard 
operating procedures as the number of transactions to be conducted at each 
warehouse increased dramatically, especially with the 30 kg limit per producer 
implemented during the 1986 bean campaign. This policy change therefore 
influences the type of quality inspection system that 0 PRO VIA can use in its 
operations. Deliveries involving tons of beans or sorghum require different 
quality testing methods than those involving a large number of small quantities. 

2. 0 PRO VIA's Purchasing Procedures and Rejection Policies 

OPRO VIA has a rejection policy for beans and sorghum, but according to 
warehouse managers, it is rarely applied to producers and only occasionally 
applie d to merchants an d cooperatives. Survey results affirm this. For 
example, of the 164 producers surveyed who were in the process of selling 
sorghum in the September, 1986 buying campaign, well over half had p r e v tou sl.y 
sold beans or sorghum to OPROVIA and only one (less than 1~ of those ",ith 
p r e vi ou s sales) h a d been refused due to poor quality. The majority of 
coop e r a tiv e s interviewed, 50% of those with contracts in 1986 , sold to 0 P RO VIA 
for the first time in 1986 . None reported having been refused due to quality. 
Thirty merchants were surveyed of which 37% had made previous sales to 
oPRO VIA. 0 f those with p reviou s sales, a p proximately 20%, 7% of total 
s urveyed, had been r ejected by OPROVIA due to poor quality. 

Rejection s are based on what is termed a "system e artisanal", improvised 
t e c h niq u e s designed to overcome e quipment and labor constraints associated with 
sam pling and testing for quality. According to the most recent manager's manual 
issued b y senior management, the following rules are to be fo'llo we d with regard 
to rejections: 

"It is absolutely necessary to refuse any sacks delivered 
which contain live insects. We will tolerate up to only 1% of insect 
damaged grains. To ma k e a determ:.nation, it is necessary to take a 
h a n dful. of grains and observe if there are more than three attacked 
grains, mold y grains, or three pieces of foreign material, in which 
case the delivery is refused. However, each time the decision will 
depend on your good sense and the needs of 0 PRO VIA." 

According to warehouse managers, the methods of testing are the same fer 
s mal.l and large scale transactions though sampling is generally more thorough 
with cooperative and merchant deliveries; a warehouse employee, usually th e 
manager or foreman, checks whether the product is sufficiently dry, whether the 
quantity of foreign material is high, the a g e as determined by color, the degree 
of insect infestation, and the quantity of defective grains. Moisture checking is 
done by biting. T h ou g h moisture meters h av e been supplied to each warehouse, 
they are difficult to calibrate and are not used. 

Beans and sorghum are resacked after both large and small purchases and 
are put into OPROVIA bags to standardize the weight. In the re-sacking 
process, workers can observe the quality of the product and rejections can take 
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place at this point, though they are infrequent. Senior ad ministrators at 
aPR a VIA feel that resacking during purchasing serves as a strong 
disincentive for increasing weight with sizeable foreign objects, e. g., rocks, 
bricks, etc , , as beans and sorghum are dumped out of containers brought by 
producers just after weighing, a process which occurs in front of all other 
sellers at the receiving station. 

Though rejections due to poor quality are infrequent, warehouse managers 
indicated that they have refused large deliveries. Kibungo once refused 14 tons 
of sorghum and Gisenyi once refused 15 tons of beans. Both suppliers were 
cooperatives. Managers indicated that sellers who are rejected due to poor 
quality generally return to sell again. It is not clear from the results of the 
informal interviews with warehouse managers whether these sellers returned after 
cleaning or with a different lot of beans. 

Both OPROVIA's forward purchasing contracts with cooperatives and 
forward sales contracts with the World Food P'ro g ram (WFP) have stipulations 
concerning quality, and in both cases. the specifications are much less stringent 
than those included in aPR a VIA' s managers manual discussed earlier. For 
cooperatives. beans are to be refused unless they are from the most recent 
harvest. well dried and contain no more than 2% insect damaged grains, no more 
than 5% foreign material, and no live insects. There are no quality specifications 
f or sorghum in cooperative contracts. WFP contract requirements for beans and 
sorghum are as follows: the grains must be well dried. from the most recent 
harvest. and have been fumigated before delivery, contain less than 4% 
defective grains, less than 0.5% other grains, less t han 5% harvest residues, ana 
less than 1% insect damage. WFP's deliveries are usually made as sorghum flour 
with MIN AFE T (Hinistry of Foreign Affairs) paying the milling costs. The 
exception was 1986 when OPROVIA reports that WFP took delivery of sorghum 
g r ain a n d ground it into flour themselves. 

OPROVIA delivers grain according to a pre-arranged schedule. 
MINIFINEC a dellveries must all be inspected by three members of 2. commission 
chosen by MINIFIN E Ca among personnel within receiving institutions. The 
commission is instructed to inspect the quality and quantity of all merchandise 
delivered to the institutions by government contractors. Specifications 
concerning product quality are contained in an annually updated document. The 
document covers all types of products purchased by the government and 
therefore the section on quality is very general: Article 9 states that products 
should be of " .•. good quality and lacking any visible alterations ... " Three 
signatures are obtained after each delivery but are regarded by OPROVIA 
a d minist r a t or s as being a formality, i.e .• they usually do not involve quality 
ch ec ks. 

Price differentials for quality are never paid by OPROVIA for a specific 
type of quality though they are sometimes used to cbtain large-sized beans in 
the prefecture of Cyangugu to satisfy regional preferences. The p r e eriu m paid 
for larger beans is one or two FR W per kg, depending on market conditions. 

3. Product Ha n dlin g and Storage Policies 

Mo s t of the product handling in warehouses is not mechanized. The 
Kic ukiro wa r e h ou s e does have a motorized belt elevator (conveyor) for help in 
buildin g piles, and most warehouses have two-wheel hand carts for transporting 
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up to half a dozen bags at a time. Heavy-duty portable scales are used for 
weighing. 

All. purchases of beans and sorghum are usually dumped into a Iar g e bulk 
pile on the warehccse floor before being rebagged in standardized weights, 
generally 90 and 80 kgs respectively for beans and sorghum. The bags are t h e n 
stacked on wooden pallets to form Lar g e piles ranging in size from 50-200 tons. 
To minimize the cost of rebagging, some warehouse managers have hegun giving 
bags to cooperatives prior to delivery. Several managers indicated that not 
much time is saved, however, as the scales in the cooperative are usually 
different than the scales at OPROVIA and rebagging to adjust for weight is often 
necessary. 

OPROVIA has a policy to stock according to two quality characteristics in 
three of its warehouses: Kfb u y e , Nyam ata , and Rukomo. The quality factors are 
age and variety and apply only to the handling and storage of beans, not to 
sorghum. According to the warehouse manager manual, the movement of stocks 
is to b e based on a first-in, first-out system. 

Due to unmechanized handling, all rebagging and stacking mu st; be finished 
before fumigation can occur to ensure that the warehouse area is unoccu pied by 
workers during the treatment process. There can therefore be a delay of 
several weeks or even months between the time beans and/or sorghum are 
purchased and the time stocks are fumigated. This interval is someti.me s even 
further prolonged due to a shortage of tarps to cover piles being f u mIg ate d , 
Thus, no more t h an one or two warehouses can be fumigated at the same time, a 
process which takes 3-5 days, and most cannot be fumigated at the most; 
a p p r op riat e time. 

Des pi t e these p roblems, data from e xperiments concerning the effects of 
fu migation in 0 PR OVIA warehouses show that it can be 100% effective in killing 
insects in beans an d sorghum. Besides fumigation with phoshine g a s 
(phostoxin), most beans are treated prior to rebagging b y ad-mixture with a 
residual insecticidal dust (currently Actellic 1%). Sorghum, however, is only 
fumigated. As fumigants provide no residual effects, measures must be taken to 
prevent reinfestation from other sources. 

None of the warehouses are now mechanically aerated though air ducts. 
Claustras in the lower and upper walls allow for some natural ventilation . 

4. Price Policy 

Prior to 198 5, the prices OP RO VIA offered for beans and sorghum v a rie d 
during the buying period and according to warehouse locations to reflect current 
market conditions. This approach facilitated efforts to fu1£ill OPROVIA's goal of 
keeping a slight upward pressure on producer prices. This price policy, 
maintained until government r e g u.late d price sche d ule s wer e strengthened i l'. 
1985, was viewed as being effective. at least in areas near OPROVIA outlets. 
However, a survey of marketing and storage activities in R wanda c o mpleted i n 
1983 in di ca t e d that OPROVIA's bean prices were lower than what other traders 
offered. This may be ex p lafne d by the fact that the survey was limited to a f e w 
markets during a period when demand for beans by all traders was high. 
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In 1986, the Government of Rwanda changed its policy concerning of:ficial 
pricing of agricultural products. Official prices for beans and sorghum had 
been installed in Rwandan markets for a number of years but were largely 
ignored by most market participants, including OPROVIA, until 1986 when the 
government decided to enforce the official price policy and require state 
organizations to observe them. The 1986 official bean p rtce for producers was 
set at 35 FRW/kg. Cooperatives and merchants who sold to OPROVIA in 1986 
received an additional two franc per kg premium for transport and temporar y 
storage costs. The forward contract price OPROVIA had negotiatec with 
MINIFINE C0 the previous November was 37 FR W/kg which was above the fixed 
farm-gate price but did not provide a sufficient margin for 0 PRO VIA to cover all 
its costs. To prevent substantial losses to 0 PRO VIA, the prearranged purchase 
price with HINIFINECO was renegotiated and increased to 45 FRW/kg. 

Official bean prices were estimated by OPROVIA to have b ee n an average of 
8- 10 FRW, approximately 25%, over market prices during 1986, while the 1986 
official price for sorghum of 22 FR W/kg was close to local market levels. 
According to OPROVIA's internal commission on prices and marketing, market 
prices for sorghum varied between 15-18 FRW/kg in some areas while in others 
the market price was the same as the official price, causing some cooperatives in 
Butare to default on their contracts to sell sorghum to OPROVIA. 

The difference between ' official and market prices f or beans in 1986, 
a p p r oxi ma t el y 10 FR W/kg, created strong incentives for all market participants to 
sell to OPR OVIA. Those producers able to sell 30 kgs, t h e maximum allowed, on 
a given day made a premium of 300 FR W above the market price. This 
correspond s to several times the normal daily wage in rural areas of Rwanda 
( 60- 100 F RW) . The incentive therefore existed f or bean deficit families to buy 
beans and resell to 0 PRO VIA or to work as a proxy for merchants attem pting to 
exploit the high official price. 

Th e strength of the incentive to sell to OPROVIA is depicted in Tabie 19 
which shows warehouse manager estimates of the average number of producers 
who arrived to sell on a market day in 1986. Host warehouses have only two or 
t hree em ployees to handle transactions. Managers stated that one of the most 
important problems in their operations was having to turn away producers who 
s t oo d in line all day. 

Producers have recently been given a high priority in OPROVIA's 
purchasin g strategies. For exam ple , the average quantity of beans purchased 
directly from producers was 3% between 1979 and 1985. In contrast, OPROVIA 
p u r c h a s e d 50 % of its beans directly f r o m producers in 1986. T h e same change 
occ u r r e d with regard to sorghum: OP ROVIA purchased an average of 5% f r o n; 
p r o d u cers between 1979 and 1985 but supplies f r o m producers increased to 38% iT' 
1986 . 

OPRO VIA's new policy to emphasize purchases f r o m cooperatives and 
producers caused transactions with merchants to decrease fro m 65 % of total 
sorghu m purchases i n 1985 to 32 7. of total purchases in 1986 ( a decrease of 843 
tons ). Due to this change. it is reasonable to assume that a certain percentage 
of individuals in line to sell to OPROVIA in 1986 were merchants or proxies for 
merchants who were taking advantage of the higher official price for sorghum 
t hat 0 PRO VIA was paying and the "u nlimited quantity" policy offered to 
prod ucers. As there was no way to determine the commercial role of the 
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Table 19� 

Manager Estimates of the Number of Producers� 
Arriving on a Single Market Day� 

During the 1986 Buying Cam paign� 

Beans Sorghum 

Mean Max Mean Max 
t! t! II t! 

Kibu ngo 350 600 220 300� 

Gisenyi 150 200 250 300� 

Gitaram a 500 1000 100 200� 

Nyarnata 800 1000 300 400� 
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respondents chosen for the survey with a direct question, the enumerators and 
warehouse managers discriminated in the selection of individuals in line by 
iliminating those with commercial. sacks and those who appeared too young to be 
a decision-maker within a farm household. This discrimination is not expected to 
bias results. 

The fact that a price differential existed between the official price OPROVIA 
paid for sorghum and market prices was affirmed in an informal market survey of 
prices conducted by 0 PRO VIA which showed that the official sorghu m price of 22 
francs per Idlo was approximately 4-7 FR W higher than market prices in some 
areas though the market price was found to be higher in other areas. A price 
incentive explains wh y producers chose to stand in sometimes long 0 PRO VIA 
Jines rather than to sell to merchants, cooperatives, or to con su mers in the 
central ma r k et . 

D. Assessing the Impact of Quality Standards for OPROVIA Suppliers 

Producers, cooperatives, and merchants are the suppliers of all the beans 
an d sorghum purchased domestically by OPROVIA. As described earlier, a 
survey was conducted of each of these groups between September and Decem ber, 
1986. This section s ynthesizes the results of all three surveys. 

1. Producer Suppliers 

The objective of the producer survey was to determine: 1) whether 
p r o d ucers recognized differences between the various quality grades 0 PRO VIA 
researchers had designed for beans and sorghum, 2) current producer practices 
concerning the quality factors em phasized in the grades, and J) the specific 
pricing or rejection practices which would offer adequate incentives to producers 
to sup pl y a particular quality product. One hundred sixty-four producers were 
interviewed in five OP ROVIA warehouse locations, Table 20. 

Survey Procedure Three Rwandan enumerators visited fi v e 0 PRO VIA 
warehouses/retail outlets between September 19 and 0 ctober 4, 1986 to s u r v e y 
p r o d u c e r s . This three week period was the end of OPROVIA's sorghum buying 
for the year. Because the survey was not ready to be fielded until the end of 
the two month buying campaign, the number of outlets where buying was still 
taking place was limited. Consequently, the locations for surveying were chosen 
in regard to the following priorities: those 0 PRO VIA warehouses/retail outlets 
1) wh e r e transactions with producers were continuing, and 2) which were most 
representative of the various agro-economic conditions of Rwanda. 

Th e producer questionnaire contained three categories of questions: 

0 . ) Sellin g prices 
- Distance travelled 

Cleaning activities prior to marketing for cash 
Proportion of sorghu m sold for cash 
Previous sales to 0 PRO VIA and to merchants 
Experience with rejections due to poor quality 
Experience with price differentials based on q uaJity 
Relative difficulty of different cleaning tasks 
Household members who clean: tasks, time, uses for subquality 

grains 
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Table 20 
Representiveness of the Producer Survey Sample 

?erfecture 

Sorghum Purchased 
OPR OVIA from Producers 
Location (tons) 

Percent 
of 1986 

Total from 
Producers 

Nu mb e r 
of Producers 

Surveyed 

Gitarama 
Kibungo 
Kigali 
Kigali 
Kibungo 

Gitarama 
Kibungo 
Kicukiro 
Nyamata 
Rwamagana 

51 
277 
140 
461 
376 

3 
17 

9 
29 
24 

19 
33 
40 
36 
33 

82 164 
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.( 2 . ) Reaction to changes on aPR a VIA's pricing practices in regard to 
quality: 
- Responses to a premium for high quality 
- Responses to a rejection for low quality 

(3.) Perceptions of quality 
- Sorghum: 

How big a difference between the three samples representing 
the quali±y standards proposed by researchers? 

- Ranking of the three samples and naming of the quality factors 
upon which the ran kings are based. 

Beans: 
- Cleaning practices associated with beans according to intended 

use, eating, selling, storing, planting. 

At the onset of our sampling, producers were selected only if they had 
indicated that they had previously sold beans to OPROVIA. After the first day 
of surveying, it was clear that the number of observations for these questions 
would be very low if this selection process was used throughout the surve y and 
this practice were subsequently dropped. As a result, the number of 
observations for the questions concerning the bean samples is lower than J 64 
given the screening that took place during the first day of the survey. 

A pretest of the questionnaire was co n d u cte d on eight producers at 
Kicukiro. Following the pretest, it was decided that a written translation of the 
questionnaire from French into Kinyarwanda was not necessary because there 
were only three enumerators and all of them were well versed in the goals of the 
research and purpose of the individual questions. 

At each of the five OPROVIA warehouse/retail outlets, the survey was 
conducted at a table with two chairs set away from the public buying area. The 
survey took an average of twenty minutes to conduct. Producers who came to 
OPROVIA to sell sorghum first stood in line in front of the warehouse to have 
their bag or basket weighed and then moved to another line which led to the 
administrative office where they received their payment . Warehouse managers 
cooperated in the survey by requesting producers in line for payment to 
participate. Those producers who agreed were compensated by being placed at 
the head of the payment line after the interview was finished. 

Producer Characteristics Of the 164 producers surveyed, approximately 60% 
were male and 40% were female. Half lived very near, 1-5 km, the OPROV IA 
bu ying location. The other half of the respondents were equally divided 
b et we e n living 5-10 km from 0 PRO VIA and living more than 10 k m , Forty 
percent of those living over 10 km were in Kfb u n g o , 

Sixty-four percent of the producers surveyed said that the sorghum they 
commercialized in 1986 represented a small proportion of the total they produced; 
whereas 18 % reported selling more than half of their production, 17 % reported 
selling about half, and 1% could not make this estimate. 

Respondents were asked if they had ever sold anything to 0 PRO VI A before. 
Half had previously sold sorghum to 0 PRO VIA and half had previously sold 
beans. Those who had previously sold sorghum were more likely to have also 
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sold beans (63%). Of those selling sorghum for the first time, 36% had 
previously sold beans. 

Of the 87 producers who had previous sales of sorghum to 0 PRO VIA, only 
one had been refused due to poor quality. This producer indicated that the 
reason for the refusal was that the sorghum he brought for sale had contained 
too much foreign material. 

These figures concerning contact with OPROVIA are interesting to compere 
t o a 1986 SESA producer survey which shows that 43% of producers had heard of 
OPROVIA, 13% h ad purchased something from OPROVIA, and 7% had sold 
something (Loveridge, 1987). It is clear that the discrepancy between the two 
surveys wfrh regard to producers' experience with OPROVIA is due to the f a c t 
that the OPROVIA survey, unlike the SESA survey, took place at OPROVIA 
outlets where respondents were much more likely to have had previous contact 
wfrh OPROVIA than respondents in a less targeted sample. In general, the 
results of the two producer surveys point out that producer contact with 
oPRO VIA is relatively limited. 

Respondents were questioned as to whether they had ever made sales to 
merchants. Approximately 50% of the producers responded positively. Of these, 
6% had been offered a higher price for higher quality of sorghum. Only 5% had 
previously been rejected by a merchant because of poor quality. 

Producer Practices Concerning Quality (Sorghum) Producers were asked 
whether they did anything to their sorghum before coming to OPROVIA to 
i mprove frs quality. Sixty-two percent responded that they did not do 
anything, with most commenting that fr was already in good condition or that it 
had been improved before storing. Several who responded "no" also commented 
that they "checked" i t to ensure that fr did not contain insects or was not 
rodent damaged. Table 21 shows the responses of the 38% who indicated that 
they improved their product before commercializing. 

The question concerning whether the producer did anything to improve 
quality before coming to sell to OPROVIA did not specify a time. It is therefore 
likely that producers who cleaned their sorghum prior to storage responded 
either positively or negatively to this question. If this misinterpretation took 
place, then the percentage of producers who clean before coming to 0 PRO VI A is 
underestimated. 

According to a previous producer survey undertaken by the Project, 
producers spend an average of 2.5 days sifting and sorting sorghum (Projet 
GRE NARWA II-Recherches, 1987a). The cleaning of sorghum is almost without 
e xception done by a female member of the farm household. The study also 
determined that winno"-Ting and sorting of beans took an average of 1.5 to 2 
days. Cleaning beans, like cleaning sorghum, is done primarily by females. 

To assess the impact of a grading system on present practices concerning 
sorghum quality, four hypothetical questions were asked. First, producers v e r e 
asked whether they would clean all their sorghum in the future if OPROVIA 
offered 5 FRW more per kilo for the highest quality. The 5 }'RW increase, used 
in all four hypothetical questions, is a 23% premium for higher quality based on 
the official price of 22 FRW/kg, not including any premium associated with the 
official price in a particular region. 
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Table 21 
Activities Undertaken by Producers Who Indicated that They� 

Attempted to Improve Sorghum Quality Before Coming to OPROVIA� 
(n=164) 

Percent Percent 
Task Who Clean Before of Total 

Undertaken Selling Sam ple 

Winnowed 94 35 
Sorted 53 20 
Sieved 2 1 
Other 26 10 
(inspected, 
threshed) 
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The positive responses to this question, Table 22, may occur because 
producers have cleaner beans to sell and could therefore earn the premium 
without any e xtra labor or because the cost of any additional labor for more 
cleaning would be less than the p r e mfu m offered. 

Producers were then asked whether they would sell more if OP RO VIA paid a 
higher price for high quality and accepted unlimit:ed quantit:ies of the higher 
quality, Table 23. Though the majorit:y of producers who responded neg atively 
indicated that their remaining sorghum was reserved for home consumption, three 
producers commented that they would increase production next year if this 
OFROVIA practice continued. 

Two hypothetical questions were also asked concerning possible changes in 
oPRO VIA's rejection policies. First, prod ucers were asked "That they would do 
:if their sorghum were refused by OPROVIA because of poor quality; multiple 
responses were recorded. The responses are consistent with previous COIt ments 
concerning price incentives and average distances traveled by producers to sell 
to OPROVIA. As Table 24 shows, the majority indicated that they would clean 
and return:if refused due to poor quality. The price incentive that already 
exists in the market, the difference between market prices and the official price, 
must therefore be enough to cover the cost to transport the product somewhere, 
perhaps back to the farm to be cleaned and to cover the loss in weight which 
will occur in the cleaning process. 

The second question concerning rejection policy asked whether producers 
would accept 5 FRW/kg less if the y were refused by OPROVIA because of poor 
quality. Thoug h approximately half responded positively, it is clear that the 
existence of a price differential between the official price and the market price 
changed the sense of the question. Rather than asking whether producers 
would accept a penalty price for substandard quality, the question actually 
asked whether they would accept approximately the market price for substandard 
quality. The results of the the question are therefore not consistent with the 
intended sense. It is likely that the 40% who responded negatively were actually 
voicing their opinion against the possibility of doing away with the premium. 

Producer Perceptions of Quality (Sorghum) To determine whether standard 
ideas concerning sorghum quality exist among producers, three sorghum samples 
(500 grams each in clear plastic bags) were shown to the respondents who were 
then asked whether the y saw a difference between the samples, to rank them in 
regard to quality, and to explain why they ranked the samples the way the y 
did. 

The three samples were selected to determine whether foreign matter or 
damaged grains was more important to producers with r e gar d to quality. The 
first sample, Sample A. did not contain any foreign material or damaged grains; 
the second, Sample B. contained 5% damaged grain and no foreign material; and 
the third, Sample C, contained 3% foreign mate rfal, and no damaged grains. 
Dama ged grains included insect, mold, germinated , sprouted, shrunken/
shrivelled, and rodent damaged grains. Foreign material included stones, other 
types of seeds. insects, dirt, harvest material, and rodent pellets. T h e s e 
quantit:ies were in accordance with the grades for sorghum proposed by 
oPRO VIA researchers. 
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Table 22� 

Responses to the Question:� 
"If OPROVIA offered you 5 FRW more per kflo for high quality sorghum,� 

would you clean the sorghum you brought here in the future� 
to get the higher price?"� 

Percent of total (n=164)� 

Yes 96 
No 3 
Don't Know 1 

100 
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Table 23� 
Responses to the Question:� 

"If OP ROVIA offered 5 FRW more per kilo for your sorghum� 
that was of high quality. would you sell more� 
if OPROVIA accepted unlimited quantities?"� 

Percent of total (n=164) 

Yes 38 
No 59 
Don't Know 3 

100 
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Table 24 
Uses of Sorghum If Rejected by OPROVIA 

(Multiple responses recorded.) 

Percent 
of total 

Uses (n=164) 

Return after cleaning 61� 
Try to sell elsewhere 17� 
Use the sorghum myself 24� 
Other (take a lower price, I 4� 

never sell low quality) 
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The intent of the questions concerning quality was to determine if these 
general levels of damaged grain or foreign material were recognizable to 
prod ucers and also to determine which type of problem they considered to be 
more damaging to overall product quality. The results of these questions show 
that producers saw a clear difference between Sam ple A and the other two 
samples, but Samples Band C were viewed as being similar with regard to 
quality, Tables 25 and 26. Most importantly, 89% cited correctly the t ype of 
problem associated with the sample when asked why they ranked the samples the 
way the y did. However, of the 11% who gave an incorrect response, most said 
the problem with the sample containing foreign material was damaged grain and 
vice versa, Le. they incorrectly identified the quality problem associated with 
the two samples. Also, 5% said that the kernel sue was the main factor in their 
ranking of the samples though all three samples contained the exact same sue, 
All three samples were in fact constituted from the same lot of sorghum, which 
was thoroughly blended beforehand. 

Producer Practices Concerning Quality (Beans) The objective of the section 
on the questionnaire concerning beans was to determine if producer practices 
concerning quality varied significantly between beans designated for eating, 
planting, selling, or storing. Five small samples of beans in petri dishes were 
shown to the producers. The samples represented five different types of 
damage • Table 27 shows the results of the responses concerning present hean 
cleanin g practices in regard to product use • 

. In general, the results show that producers tend to clean more before 
planting and eating, with the exception of insect damaged grains. Efforts to 
clean before seDing are lower than before eating and planting and about the 
same prior to storing. This result concerning insect damage is contrary to 
results of a similar damaged perception survey (Projet GREN A RWA 
II-Recherches, 1987a). The survey did not find any difference in perceptions 
between insect and other types of d a mag e with regard to beans intended for 
consumption. They did, however, come to the same conclusi.on that cleaning 
efforts are most severe for those beans intended for planting. 

In this survey concerning quality standards, one of the main research 
objectives was to determine at what price producers would be willing to clean 
their beans of all damaged grains before offering them for sale to OPROVIA. 
The questions to determine this price was, "If OPROVIA offered you 200 FRW 
more per 100 kilos for your beans if you removed all damaged grain, would you 
do it?" A 200 FRW per kilogram increase is approximately :io of the official fixed 
price for beans. The obvious flaw with the question is that many producers may 
not produce, commerc:falize, or be able to transport this quantity an d therefore 
answered the question in regard to one or more of those constraints. In 
general, the responses were positive. Over 75% of the producers interviewed 
indicated that they would remove damaged beans for an additional 200 FR W per 
100 kilos, Table 28. Of the 19% who said no, a little more than half said they 
could not undertake the work, regardless of the p rice differential, time 
constraints, too old, etc. The other half of the respondents who answered 
negatively to the question said they would do it for 3 to 5 FR W/kg more. Of 
the 78% who responded yes, i.e., they would remove damaged grains, almost all 
said the task of cleaning one kilo would take less than an hour. 

The distribution of those within the household who would actually do the 
cleaning is shown in Table 29. It is predominantly female members of households 
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Table 25� 
Magnitude of Quality Difference Perceived� 

Between Three Sorghum Samples� 

Difference Percent 
Between All of total 
3 Samples (n c 164) 

Large 44%� 
Small 50%� 
No difference 5;';� 

Not answered 1%� 

100% 
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Sample 

A: No damaged grain , 

B: 5% damage d grain, 

c . 3% foreign material, 

No difference 

* Percentages totaling 

Table 26� 
Distribution of Quality Rankings� 

for Three Sorghum Samples� 

Best 

no foreign material 92� 

no f oreign material 1� 

no damaged grain 3� 

6� 
102* 

greater or less than 100% are the 

58. 

Percent 
of total 
(n=164) 
Medium Worst 

3 1� 

49 44� 

42 49� 

6 6� 
100 100� 

result of rounding. 



Beans 

Table 27 
Cleaning Practices for 
According to Designated Use* 

Remove 
Before 

Insect 
Damage 

Mold 
Damage 

Rodent 
Damage 

Germinated 
Seeds 

Shrunken 
/ Shrive1led 

Seeds 

(% of total, n-154) 

Eating 62 96 83 83 80 
Planting 93 97 99 99 90 
Selling 67 73 59 61 62 
Storing 76 78 58 66 68 

*� Rwandan Consumer Standards for Dry Beans," N.R. Read and E. 
Nizeyemana. USAID-University of Minnesota-Government of Rwanda Local 
Storage Cooperative Research, 1986. 
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Table 28� 
Responses to the Question:� 

"If OPROVIA offered you 200 FRW more for 100 kilos of� 
your beans if you removed all the damaged grains,� 

would you do it?"� 

Percent 
of total 

Response (n=154) 

Yes 78 
No 19 
Don't Know 3 

TOO 

60.� 



Table 29� 
Household Distribution of Labor for Cleaning Beans� 

(Multiple responses were recorded.)� 

Household 
Member 

Wife 
Daughter 
Hired Worker 
Son 
Husband 
Other 

(neighbor, relative) 

61. 

Percent 
of total 

(n=120) 

93� 
41� 
11� 
10� 

5� 
3� 



who would perform th:is work. The tasks involved include almost no sieving 
though winnowing and hand-picking would be done simultaneously. 

Table 30 shows the distribution of responses to the question of what is 
done with the inferior beans which are removed during the cleaning process. 
Beans that are picked out are, for the most part, thrown out though a fe.ir 
amount of respondents indicated that some are eaten by the household. 

The last question of the survey asked about perceptions of the relative 
difficulty in cleaning damaged grains in comparison to foreign material. Table 31 
shows that there :is a mix of ideas among producers as to the relative difficulty 
of the different types of cleaning tasks for improving bean quality. 

2.� Cooperative Suppliers 

Prior to the first bean harvest in January of 1986, 0 PRO VIA established a 
limit for the quantity of beans and sorghum which would be purchased from 
cooperatives in each prefecture, in accordance with estimates of future demand. 
The 1,317 tons of beans to be purchased from cooperatives were divided among 
60 cooperatives known by OPROVIA to be functioning and forward contracts were 
established. The same process took place prior to the sorghum cam p atg n when 
contracts to purchase a total of 1,270 tons of sorghum were made with 49 
cooperatives, all of whom had sold beans to aPR 0 VIA in 1986. The majority of 
the cooperatives with aPR a VIA contracts in 1986 had never sold to 0 PRO VIA 
before. 

A total of 27 of the 60 coop eratives who sold beans to aPR 0 VIA in 1986 
were surveyed at the end of the 1986 sorghum buying campaign. The cbjectives 
of the survey were to determine: 1) cooperative storage and price policies 
concerning quauxy, 2) whether cooperative managers perceive a difference 
between the grades propose d by OPROVIA researchers and 3) responses of 
cooperatives to OPROVIA's use of quality standards. 

Survey Procedure Managers at 27 cooperatives in 6 prefectures \07 ere 
interviewed between October 15 and November 4, 1986. The prefectures were 
chosen according to two criteria: first, those areas where OPROVIA purchased 
most of its beans and sorghum in 1986 and second, those areas which 
represented the variety of agro-economic conditions in Rwanda. 

Table 32 provides an overview of the representiveness of the sample of 
cooperatives interviewed according to the q uantlty sold to 0 PRO VIA in each 
prefecture. The prefectures selected were those where almost all purchases 
between 0 PRO VIA and cooperatives take place. The cooperatives included in the 
sample supplied approximately 15% of the beans and sor g h u u purchased by 

- OPROVIA in 1986. 

The� questions fell into three cate gories: 

(1)� Buying, selling, and storing practices:� 
- Storage capacities� 
- Length of storage� 
- Sources of demand� 
- Cleanin g practices� 
- Rejection policies and experiences� 
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Table 30� 
Uses For Rejected Beans� 

(multiple responses recorded) 

Percent 
of total 

Us e (n=120) 

T h r o w a wa y 91 
Eat 27 
Plant 3 
Feed to animals 2 
Don't know 2 
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Table 31� 

Relative Difficulty of� 
Cleaning Damaged Grains Compared� 

to Foreign Material� 

Percent 
of total 
(n=154) 

Damaged grains are easier 31 

Damaged grains are more difficult 46 

Same work 22 

Don't know 

100 
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Of the 27 cooperatives surveyed. the average number of years the 
cooperatives had been in operation was 9, with a minimum of 2 years and a 
maxim u m of 19 years. 

Table 34 shows the distribution of responses to the question concerning 
average and maximum storage capacity. There was a 70-ton difference between 
the average quantity of beans stored and the maximum stored and an 85-ton 
difference for sorghum. Beans are, on average, stored less than half a year, 
and sorghum is stored a few months longer. None stored either crop longer 
than a year. 

Buying and Selling Practices Table 35 summarizes the responses to the 
question of monthly purchases and sales. April is the month of greatest buying 
as well as selling activity and February through Aprtl is the period of greatest 
buying activity with a secondary peak in July / August, following the second bean 
harvest. 

September through December is the period of the greatest selling activity. 
The selling peak in April is most probably explained by sales to OPROVIA, as 
Table 36 shows that an average of 82% of total bean sales made by cooperatives 
were to OPROVIA. OPROVIA made most of its purchases during April in 1986. 
Results of this question show that cooperatives generally sell throughout the 
year but mostly just before the primary harvest, except for sales to OPF OVIA 
which occur mainly in Aprtl. 

Storage Practices Three questions were asked concerning bean storage 
practices: 

(1) Do you remove damaged beans before storing? 
(2) Do you remove foreign material before storing? 
(3) Do you separate according to quality before storing? 

In general, the survey responses showed that cooperatives do not remove foreign 
material or damaged grain, though one manager mentioned that he would give a 
sieve to the prod ucer if the problem were severe and one said he might do it for 
a small quantity of beans. Only 25% of the managers indicated that they 
separate according to q uaJity, and of these cooperatives, the only quality factor 
accou nted for in the separation process was age. Nearly all of the cooperatives 
who stock beans according to age also sell according to age. 

Cooperative managers were asked to assess the relative magnitude of losses 
due to storage in their operations. Seventeen percent said they had problems, 
58% said they had a few, and 25% said they had none. The largest stock loss 
cited was 2 of 10 tons of beans from insect infestation. 

The most: important cause of storage losses cited by cooperative managers 
was insect attack, Table 37. Loss in weight due to a reduction in moisture 
content of the grain was also considered quite important. Prolonged storage was 
cited in one out of six cases but it's unclear what the fundamental cause really 
was in these situations: more time for insects an d other organisms to cause 
d a ma g e , reduced market value over time, etc. Damage by molds and rodents 
was p e r c efv e d as relatively unim portant. 

Bean Rejection Practices The contracts that OPROVIA negotiates with 
cooperatives stipulate the quality of product to be received. Contracts for 
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Table 33� 
Sum mary of Defects in Bean Samples� 

Other 
Insect Other Foreign 
& Mold Damage Stones Material Brokens Total 

Percent of Total Weight 

Sample A 0.5 0.5 0.3 0.7 0.5 2 . 5 
Sample B 1.0 1.0 0.4 1.6 1.0 5.0 
Sample C 5.0 5.0 0.5 2 . 5 1.5 14 . 5 
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- Price policies concerning quality� 
- Purchasing/sales schedule� 

2) Perceptions of quality 
- Magnitude of the difference between three bean samples and ranking 

according to quality 
- Opinion of a premium/discount pricing system in Rwanda 

Several questions involved showing the cooperative manager samples of 
beans. Three samples were used, each of which contained 500 grams of beans 
from the most recent harvest. The three samples corresponded to the maximum 
permissible limits by weight of each quality factor for the three grades of beans 
currently proposed and being tested by OPROVIA/University of Minnesota 
researchers. Sample A contained 2.5% total defects, Sample B contained 5% total 
defects, and Sample C contained 14.5% total defects. Defect characteristics are 
shown in Table 33. 

The category "Other Damage" contains germinated, rodent damaged, and 
shru nken/ shrivelled grains. The category "Other Foreig n Material" includes 
other types of seeds, insects, dirt, harvest residues, and rodent pellets. 

The questions associated with the bean samples were designed to determine 
specific price differentials that cooperative managers would assign to the b ea n 
s a mpl e s which represented the standards proposed by 0 PRO VIA researchers. 
These questions proved to be the most difficult to analyze. The quality 
problems represented in the bean samples were limited to damaged grains and 
f o r ei g n material, as these are the main factors included in the proposed 
standards. Two cooperatives not included in the sample were visited as part of 
a pretest. During these interviews it became apparent that the age of the bean 
samples unexpectedly influenced responses. The managers were asked what 
price they would assign to one kilo of each type of quality if price differences 
existed in the market. They were then asked the quality facro r s whfc h were 
considered in their pricing decisions. Both of the managers interviewed in the 
pretest cited age as the most im portant problem associated with the sam pIes. 

The samples were subsequently updated and in the actual survey, almost all. the 
managers indicated that they based the price they offered on the percentage of 
damaged grains and foreign material, the two quality factors being t e st.e d , 
though 22% still named age as a factor. Thirty-three percent of the managers, 
mostly in Kibungo, also based their price on the presence of certain bean 
varieties in the mixture offered. The preferred mixtures in Kibu ngo contain 
mostly dark red varieties. T he sam pIes used in the survey were a t ypical 
mixture of varieties available in markets in the prefecture of Kigali. Although 
this mixture contained some red beans, the y did not consiliute the p r e do mfn ant; 
seed type. Preferences f o r particular varieties therefore influenced responses 
c oncerning price differences even though the sam p.le s used were all the same 
mixture . The effect was to infl.ate the percentage of managers wh o of fered a 
price lDwer than present market prices f o r the higher quality samples. As a 
result, responses concerning prices were a f fected b y managers b asing prices on 
q u altty factors not intended to be present in the sam pLes , 
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Table 32� 
Representiveness of the Cooperative Survey Sample� 

OPROVIA Purchases of Beans (1986)� 

% of Total II of % of Total Avg Qty (tons) 
Purchases Coops Purchases from Purchased per 

Prefecture from Coops Surveyed Coops in Sam pIe Coop in Sample 

Butare 3 1 61 23 
Byumba 12 2 56 50 
Gisenyi 3 1 39 16 
Gitarama 4 3 100 20 
Kibungo 48 12 40 23 
Kigali 25 8 78 25 
All Others 5 0 0 0 

100% 27 Avg:56% Avg: 25 

OPROVIA Purchases of Sorghum (1986) 

% of Total II of % of Total Avg Qty (tons) 
Purchases Coops Purchases from Purchased per 

Prefecture from Coops Surveyed Coops in Sample Coop in Sample 

Bu t a r e 2 1 0 12 
By u mb a 14 2 18 57 
Gisenyi 2 1 0 20 
Gitarama 17 3 43 30 
Kibungo 38 12 53 21 
Kigali 26 8 69 27 
All Others 1 0 0 0-

100% 27 Avg:46% Avg: 28 
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Table 34� 
Cooperative Storage Characteristics� 

(% of total, n=26 for beans and n=27 for sorghum)� 

"What is the average "What is the maxim u m "How long do 
quantity that you that you have ever usually store?" 
store ?" (tons) stored ?" (tons) (months) 

Beans Sorghu m Beans Sorghum Beans Sorghum� 

Average 9 13 35 38 5 8� 

Minimum 1 2 10 15 3 4� 

Ma xi mu m 60 45 80 100 10 12� 
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Table 35 
Monthly Bean Purchases and Sales 

responding that they buy/sell in that month, n= 27) 

Buy 

Jan 

4 

Feb 

35 

Mar 

50 

Apr 

81 

May 

4 

Jun 

8 

Jul 

23 

Aug 

15 

Sep 

4 

Oct 

4 

Nov Dec 

Sell 4 69 19 12 19 19 39 46 46 30 
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Table 36� 
Cooperative Sales J 1986� 

(n=27)� 

Beans Sorghum 

% of Coops % of Total % of Coops % of Total 
with Sales to: Sales with Sales to: Sales 

OPROVIA 85 82 85 64� 

Producers 55 13 74 29� 

Merchants 15 5 15 7� 

100% 100%� 

71. 



Table 37 

Causes of Storage Losses 
of Beans and Sorghum 

(Multiple Responses Recorded, n=27) 

% of 
Loss Factor Coops Surveyed 

Insect Infestation 29% 

Weight loss due to 
moisture loss 25% 

Stored for too long 17% 

Mold damage 8% 

Rodent damage 4% 
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beans state the following: "Under conditions of poor quaJity, OPROVIA grants 
the right to their warehouse managers to refuse deJiveries. The beans must be 
from the first harvest of (current year) recognizable by their color and 
brightness. The beans must be well. dried and must not contain: more than 2% 
insect damaged grain, more than 5% foreign material, nor an y live insects." 
Sorghum contracts do not include quality specifications. Non e of the 
cooperatives interviewed had ever had sorghum or beans refused by OPROVIA 
because the quality \-1as poor. 

All. of cooperatives said they refuse beans or sorghum if the quality is not 
good. Half said they reject at the beginning of the buying campaign after which 
producers begin to bring only acceptable quality beans, while the other half 
reject throughout the year. 

The two most important quality factors on which rejections are based are 
foreign material and damaged grains, Table 38. Moisture, age, variety, and 
insects are factors of lesser importance. It's interesting to note that one 
cooperative in Butare with an average stored quantity of 20 tons uses a moisture 
meter for decision-making concerning rejections. 

Bean Pricing Practices Twenty-four percent of cooperatives said they set 
bean prices according to quality. Almost all in dicated that the quality factor 
a cc ou n t e d for in the price was age though a small percentage, 8%, said that 
f or eig n material was a factor. 

Eighty-five percent said they never see imported v arieties of beans when 
they were asked whether a price differential existed between domestic and 
imported beans. Four managers, approximately 15 %, said a price dfff e r e rrtfal, 
sometimes exists in their area. These four were l o ca t e d in Byumba, Gisenyi, 
Gitarama, and Kigali. Two cooperatives specified the differential: the 
cooperative in Gisenyi cited a 9 FR W/kg discount for Zairian beans and the 
cooperative in Byumba cited a 3 FRW/kg discount for imported beans. The 
cooperative in Gitarama said that imported beans were available in 1984 but at 
the same price as domestic beans. The cooperative in Kigali did not specify the 
country of origin or price differential. Only the cooperative in Gisenyi claimed 
to commercialize imported beans. This cooperative reported that 20% of its bea.ns 
purchases are imported. 

Perceptions of Quality Three quarters of the managers surveyed said that 
producers sometimes try to sell them mixtures of old and new beans but that this 
occurs infrequently. One quarter of the managers said that producers never 
brin g them mixtures of old and new. 

T h e bean samples, described previously, were used to assess ma n a g e r s ' 
perceptions of quality. When asked what kind of difference the y perceived 
among the three samples, 56% said the difference was small, 41% said there was a 
large difference, and 3% s aid there was no differer.ce at all. The managers were 
then as k e d , "If there were a system of quality standards in the market where 
different qualities of beans received different prices, how much would y ou offer 
f or one kilo of beans of this quality?" Table 39 shows how the price f o r each 
s am pIe related t o the market price in the area where cooperatives were located; 
the average market price was 26.5 FRW/kg. 
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Table 38� 

Quality Factors Considered in Rejections� 
of Beans and Sorghum� 

(Multiple Responses Recorded, n=27)� 

% of 
Quality Factor Coops Surveyed 

Foreign material 90% 

Damaged grains 70% 

Moisture 45% 

Agel Color 40% 

Origin I variety 30% 

Live insects 30% 
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Table 39� 
Average Difference Between Current Market Price� 

and Price Proposed for the Sample� 
(n=27)� 

Sam pie A Sample B Sample C 
(2.5% defects) (5% defects) 04.5% defects) 

Av g franc increase 4 5 1 
Percent citing premium 20% 16% 5% 

Avg f r a n c decrease 4 3 4 
Percent citing discount 45% 63% 84% 

Percent Citing . 
Market Pric e 35% 21% 11% 

100% 100% 100% 
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Thirty-five percent of the managers priced the three samples in descending 
order according to increasing levels of defects with a difference between each 
price. Twenty-seven percent priced the sam pIes in descending order with at 
least one difference in price, Le., two of the samples were given the sa me 
price. Thus, over 60% of cooperative managers associated price with relative 
quality. 

The magnitude of the premiums and discounts offered is surprising. Cne 
cooperative priced B at 10 FR W/kg less than the market price and another priced 
B at 10 FRW/kg more. Two cooperatives discounted C by 10 FRW/kg. A 10 
FR W/kg premium or penalty represents one-third of the average market price. 
These extreme responses could reflect the hypothetical nature of the question; 
managers could have been emphasizing relative quality levels in the prices they 
cited due to the phrasing of the question. Most surprising is the fact that 
approximately half of the managers offered a discount price for Samples A and 
B. This result is attributed to the number of managers who included varietal 
preferences as well as perceptions of age as factors in their pricing decisions 
which is shown in Table 40. As discussed in the section on methods, this 
problem resulted in inflBted figures concerning discounts for the two highest 
quality sam pIes. 

The majority of mc::.nagers identified the two principal quality problems in 
the three samples, Table 40: damaged grain and foreign material. The question 
concerning prices w a s intended to determ:"ne whether these quality problems were 
recognized by cooperative managers. The unexpected responses concerning age 
and variety biased results but the outcome was as expected. Hanagers 
recognize the quality factor s in the samples at levels in the grades proposed by 
oPR 0 VIA researchers and are divided roughly equally between those who 
thought the difference was large or small. 

Two additional samples were shown at the end of the survey. One had no 
defects and the second was Sample C, discussed above, which contained 14.5% 
defects. The purpose of using these samples was to find out what incentives 
are necessary to change operating procedures concerning q ualrcy at the 
cooperative level. First, managers were asked if they saw a ddffe r e nc e between 
the two samples. Eighty-five percent said they saw a large difference and 15% 
said they saw a small difference. Managers were then asked two questions 
concerning how they would react to price premiums paid <b y OPROVIA for high 
quality. The premium suggested in the question, 5 FRW/kg, translates In to a 
premium of approximately 14% of the official price that OPROVIA paid for beans 
in 1986, not including any premium associated with the official price in many 
areas of Rwanda. Responses are summarized in Tables 41 and 42. 

The distribution of responses in Table 41 shows that 40% of cooperative 
managers believe a price premium of at least 15% would be an ad e ouate incentive 
to begin penalizing poor quality more severely. At least 40% of managers 
therefore believe that quality can be improved through increased rejections. 
The vast majority indicated that they would not undertake cleaning fo r a 5 
FRW/kg premium. The 78% who said "no" in Table 42 were asked at what price 
they would be willing to clean more to improve quality. No one offered a price. 
Instead, the vast majority responded that cleaning was producers' work and that 
they would pass the price p r emfu m along to producers rather than do it 
themselves. One manager said that "lith a 5 FR W/kg premium, he would 
purchase equipment to do the cleaning. 
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Table 40 
Quality Factors Considered In Assigning� 

Prices to Three Bean Samples� 
(multiple responses recorded, n= 27)� 

Percent of 
Quality Factor Coops Surveyed 

Foreign material 96% 

Damaged Grain 89% 

Origin/variety 33% 

Age / color 22% 

Infestation 7% 

Usability as seed 4% 

Mix of old and new 4% 
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Table 41� 

Responses to the Question:� 
"If OPROVIA offered a 5 FRW/kg difference between these two� 

types of beans, would you reject more beans brought� 
to you than usual?"� 

(n=27) 

Percent of 
Response Coops Surveyed 

Yes 41% 

No 44 % 

Don't know 15 % 

100% 
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Table 42� 

Responses to the Question:� 
"If OPROVIA offered a 5 FRW/kg difference between these two� 
types of beans, would you increase the amount of time spent� 

cleaning beans?"� 

Percent of 
Response Coops Surveyed 

Yes 11% 

No 78% 

Don't know 11% 

100% 
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An open-ended question was included at the end of the survey as kin g 
cooperative managers for their opinions concerning a quality standard system for 
beans and sorghum. Approximately 75% said they thought it was a good idea. 
For the most part, the managers commented that quality would improve if 
producers found they could earn a higher price for cleaner beans or sorghum. 
Of those who thought it was a bad idea, the majority said there was too much 
room for fraud and/or that bean and sorghum quality was already satisfactory. 

3. Merchant Suppliers 

Merchants are a major link in the marketing system of food products in 
Rwanda. To determine merchant practices concerning quality, a survey was 
conducted jointly by researchers from OP R 0 VIA and the Agricultural Survey and 
Analysis Project (SESA). The survey of 30 merchants with fixed-place 
operations, a storefront, incorporated questions from three different 
researchers, each pursuing a different research topic related to the marketing 
and storage activities of food crop merchants. One part of the survey pertained 
to storage practices and problems. A second section defined monthly transaction 
schedules to determine when merchants buy and sell, who are their suppliers 
and what is the geographic origin of their beans. A third section dealt with 
practices and perceptions of product quality. 

Survey Procedures Two Rwandan enumerators visited 30 merchants in six 
prefectures between November 18 and December 3, 1986. Respondents were 
selected on the b a s is of whether a merchant had a fixed-place operatior. and 
whether the y commercialized beans and/or sorghum. To facilitate identifying 
merchants who had previously sold to OPR 0 VIA, a questionnaire was s e n t to 
OPROVIA warehouse managers in August which asked for the names of 10 
merchants in their area who had previously sold large quantities to OPROVIA. 
Among other questions, the warehouse manager survey requested informa.tion 
concerning quantities sold, storage capacity, location, and vehicle ownership. 
The response rate to this survey was low despite repeated requests for the 
information. 

The merchant survey took place in the prefectures that are most 
representative of the various agro-economic conditions in Rwanda. Table 43 
shows the distribution of the number of merchants surveyed among prefectures. 
Of the 30 merchants surveyed, all com merc:ialized beans and 70% com mercialized 
sorghum. 

There were three major difficulties encountered in locating and interviewing 
merchants. First, the turnover rate of merchants in business appears to be 
f ctrl y high, as several of the merchants named b y warehouse managers were no 
longer in operation. Second, many merchants are open only on market days 
which are held twice a week in most parts of Rw an d a , Third, the enumerators 
noted that the response of merchants to their association with 0 PRO VIA was 
sometimes negative. Two merchants refused to cooperate and several merchants 
closed their shops before one of the enumerators arrived at their store. 
oPRO VIA's sudden change of policy in 1986 to purchase directly from farmers 
and farmer cooperatives left many merchants holding large stocks without a bulk 
buyer. Also, it is possible that some merchants suspected that the interviewers 
were tax collectors or enforcement agents of official bean and sorghum prices. 
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Table 43� 
Description of the Merchant Survey Sam pIe� 

Number of Percent Commercializing: 
Merchants Beans Sorghum Beans and 

Pr e f ec t u r e Sampled Only Only Sorghum 

Butare 5 0 0 100� 
Byumba 6 50 0 50� 
Kibungo 5 20 0 80� 
Kibuye 2 50 0 50� 
Kigali 6 17 0 83� 
Ruhengeri 6 33 0 67� 

Total 30 Avg. 28 0 72� 
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Because of these difficulties as well as time constraints. the original goal of 
conducting 50 merchant interviews was dropped after 30 interviews were 
obtained. Each of the six targeted prefectures was visited at least once. The 
relatively small number of observations makes comparisons of results according to 
particular factors such as size or location of operations inconclusive. 

The survey questionnaire had three parts. each including questions of a 
different researcher from either OPROVIA or SESA. Whenever possible. 
questions within the three sections which were similar were combined to keep the 
questionnaire as short as possible. The first section of the 
questionnaire(OPROVIA) included questions concerning storage facilities, storage 
problems, and rodent and insect prevention techniques. The third section 
(SESA) contained questions concerning quantities of beans purchased and sold, 
the origin of the beans, and the timing of purchases and sales. 

The second section (OPROVIA) of the questionnaire concerned perceptions 
and practices of merchants with regard to quality. The section concerning 
quality contained 3 groups of questions. 

1) Buying. selling, and storage practices: 
- Products commercialized 

Previous contacts with 0 PRO VIA 
Storage capacllies 
Sources of supply and demand 
Purchasing/sales sched ule 
Cleaning practices 
Rejection policies 
P ricin g policies 
Present quality in the market 
Presence of imported beans in the market 

2) Perceptions of quality 
- Magnitude of the difference between three bean samples and ranking 

according to quality 
- Pricing according to quality 

3) Reactions to changes in OPROVIA p racan g policies 
- Changes in cleaning practices or rejection policy as a result of 

a premium paid by OPROVIA for high quality 
- Opinion of a premium pricing system for quality in Rwandan markets 

Several questions involve d showing the merchant the three samples of beans 
described in the section on cooperatives, Table 33. 

Herchant Buying and Selling Practices 

All of the merchants interviewed com mercialize beans and 70% of them 
com mercialize sorgh u m , Thirty-seven percent had previous transactions with 
oPRO VIA . Of those with previous sales, approximately 20% said they had b e e n 
rejected at least once in the p a st by OPROVIA because their beans or sorghum 
were of poor q uaJity. 

The majority of merchants in the sample indicated that during the last 12 
months they purchased beans and sorghum primarily from producers. This is 
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consistent with the producer survey where half of the producers interviewed 
said that they had previously sold to a merchant. None of the merchants made 
purchases from cooperatives in the last year, Table 44. This result is expected 
given the results of the cooperative survey which indicate that approximately 15% 
of cooperatives had sold to a merchant in 1986, and the quantities sold amounted 
to only between 5%-7% of total sales. 

The difference between truckers-buyers and assemblers is that the former 
transport relatively long distances to benefit from spatial price differences 
whereas assem bIers collect small quantities to make a wholesale transaction in the 
market, usually in the same area. 

The calendar in Table 45 shows that, as expected, merchants frequently 
sell near the end of the calendar year, just before the large harvest and buy 
just after the two annual harvests, February-March and June-August. The 
calendar also shows that a small percentage of merchants buy and sell 
throughout the year. 

The majority of merchants interviewed, 83%, reject beans which are of "poor 
quality", while 17% never reject beans due to quality. Table 46 shows that 
merchants who reject beans are more likely to reject those from producers than 
those of another merchant but that in general, rejections are infrequent. 

The surveys indicate that the merchants' rejection factors are those 
specified for the 0 PRO VIA standards. Of the 80% of those merchants who reject 
for poor q uaJity, all of them named either foreign material or damaged grain first 
in their list of quality factors considered when making rejections, Table 47. 

About 36% of merchants in the sample said they reject for high moisture 
content. It is unknown whether or not they use a moisture meter for testing 
this factor, though it is doubtful. In numerous visits by Project staif to 
com mercial centers in Rwanda over the past several years, few moisture meters 
have been observed. Where they do exist, they are generally not used. It has 
been noted that individuals in the grain business usually depend on various 
tactile tests to determine whether grain is sufficiently dry for storage. 

Almost half of the merchants interviewed said that producers somed.mes 
bring them mixtures of old and new b eans but that this did not occur often. 
Only 10% said that this occurred half of the time or more. It is interesting to 
note that one of the six merchants who responded that the "quality of beans is 
ail the same" for purchases did not give the same response concerning sales. 
T his merchant indicated that he mixes different q uaJities of beans at the time of 
sale. 

Appro ximately 30% of the merchants surveyed base prices on quality, Table 
48 . Response s concerning these quality factors were almost identical for 
purchases and sales, as shown in Table 49. All the merchants who named color 
as a factor for either purchases or sales named it first. It is interestin g to note 
that although the majority of merchants interviewed reject beans on the basis of 
foreig n material and damaged grains, only a small minority price according to 
these characteristics while approximately the same proportion who reject 
accordi ng to age (as determined by color) also price with regard to this factor. 
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Table 44� 
Merchant Sources of Supply and Demand� 

During the Previous 12 months� 
(n=30)� 

Percent 
of Merchants 

Supply Surveyed 

Producers 60 
Producers & Truckers

a 
13 

Truckers & Assem blers
a 10 

Truckers 7 
Assem blers ...'l
Cooperatives o 
No response 7 

99% 

Percent 
of Merchants 

Demand Surveyed 

Producers 50 
Producers & Truckers a 23 
Producers & OPROVIA a -; 
No response 20 

100% 

aThese categories were created to account for those merchants 
who cited more than one source. 
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Table 45� 
Calendar of Merchant Purchases and Sales for the Last 12 Months� 

Percent of respondents that bought/sold in: 

Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct� 
85 85 86 86 86 86 86 86 86 86 86 86� 

Buy� 
(n=28) 4 4 7 50 32 7 4 21 14 25 7 14� 

Sell� 
( n =23) 30 13 o 13 21 13 13 13 30 35 35 26� 
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Table 46� 
Frequency of Merchant Rejections of Beans Due to Quality� 

According to Supply Source� 

Producers Cooperatives Merchants 

Percent of Total (n=30)� 

DO NOT REJEC T 17 17 17� 

R EJE CT� 
Often 17 a 7� 
Rarely 63 a 17� 

NEVER BUY� 
FROM THEM 3 83 60� 

100% 100% 101% 
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Table 47� 
Responses to the Question:� 

"l~hat are the quality factors on which you base rejections?"� 
(Multiple responses recorded.)� 

Percent� 
of Merchants� 

Factors Surveyed� 
(n=30)� 

Damaged grain 70� 
Foreig n material 60� 
Hoisture content 36� 
Color 13� 
Varietal mixture 13� 
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Table 48� 
Responses to Questions:� 

"Do you usually buy/sell beans of� 
different quality at different prices?"� 

Percent of merchants surveyed: 
Response Purchases Sales 

(n=30) 

Yes 27 30� 
No 53 53� 
Quality is all the same 20 17� 

100% 100% 
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Table 49� 
Responses to the Question:� 

liOn what quality factors do you base prices?"� 
(Multiple responses r ecor d ed , )� 

Percent of merchants surveyed: 
Factors Purchases Sales 

(n=30) 

Never price 53 53 
according to quali1:y 

Color (age) 13 13 
Foreign material 10 13 
~foisture 10 10 
Damaged grain 7 7 
Cou ntry of origin 3 7 
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The low percentage of merchants who price according to the country of 
oragan , Table 50, is surprising because 30% of the merchants interviewed said 
that imported beans sometimes sell at different prices from domestic beans. The 
majority who indicated that imported beans do not exist in the market were 
located in Kibungo and Kigali. The magnitudes of the price difference between 
imported and domestic beans were mixed, Table 51. According to on e merchant, 
"The price difference depends on the availability of beans at the time." 
Ho we v e r , the surveys showed that imported beans are priced differently from 
domestic beans. 

The questions concerning average and maximum amounts stored were 
difficult for some merchants to estimate and others were not willing to offer 
figures. Of those merchants that did answer, results show that the maximum 
a mo u n t of beans and sorghum stored is about twice the amount that is normally 
stored, Table 52. Also, the average amount of sorghum stored is about twice 
the amount of beans that is normally stored. This is undoubtedly because 
sorghum is harvested only once per year in most areas, while beans are 
harvested twice. 

One-third of the merchants interviewed store according to quality, Ta bl e 
53, but only a minority of these follow this practice on a regular basis. Of 
those merchants who separate b e a n s by quality before storing, most differentiate 
according to the same factors as those considered i n pricing decisions. Color is 
the most important factor, but foreign material, damaged grains, and moistu re 
content are factors in storage decisions for roughly 10% of the surveyed 
merchants, Table 54. Few merchants clean beans or sorghum after purchase and 
prior t o storing. Only one of the thirty merchants undertake clean:fng; he 
specified that he sometimes picks out foreign material. The majority (80%) said 
th at they regulllrly check their stocks during storage. 

The most i mp or t a n t s t or a g e problem for merchants is insects, Table 55. 
Seventy percent said that they always or frequently have insect problems. Mor e 
than a third associated their storage problems with moisture or humidity. Ne a r l y 
a quarter indicated that they do not encounter an y problems whatsoever. 

Perceptions of Bean Quality When three bean samples were shown to 
merchants which represented the three grades proposed by OF R 0 VIA 
researchers, only ten percent of the merchants interviewed did not see a 
difference among the three samples wWle the majority were roughl y equally 
divided between those who thought the difference was large, 43 %, and those wh o 
t h ou g h t the difference was small, 47%. Recall that the three bean samples 
contained the maximum permissible quantity of foreign material an d damaged 
grain defined within the grades that the sample represented. Sample A 
contained 2.5% defects, Sample B co nt.afn e d 5% defects, and Sample C contained 
14.5% defects. 

The merchants were then asked, "If there were a system of quality 
standards i n the market where different qualities of beans received different 
p rices, how mu c h would you offer for one ld10 of beans of this quality?" 
Ta ble 56 shows how the average price differences for each sample relative to the 
market price in each merchant's market area , The average market price was 25 
FRW/kg. 
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Table 50� 
Responses to the Question:� 

"Is there a different price for� 
im ported beans and domestic beans?"� 

Percent of Merchants 
Response Surveyed 

(n=30) 

Imported beans never 53 
found in this region 

Always 10 
Sometimes 20 
No 10 
Don't know 7 

100% 
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Prefecture 

Butare 
Kibungo 
Kibuye 
Ruhengeri 
Kigali/ Byu mba 

Table 51� 
Magnitude of the Price Difference� 

Retween Imported and Domestic Beans� 
(n=30)� 

Percentage of merchants Price of imported 
surveyed responding that beans compared to 
a price differential exists d omestlc beans 

(n=30) 

60 3-5 FRW /kg less 
20 5 FRW/kg less 
50 2-3 FRW /kg less 
50 1-2 FRW/kg more 
o N/A 
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Table 52� 
Estimated Quantities of Beans a n d Sorghum Stored� 

(n=30)� 

Average Ma ximum 

tons 

BEANS 3 13 
(Percent of all merchants 
surveyed who responded) (70) (80) 

SORGHU M 8 25 
(Percent of all sorghum merchants 
surveye d who res ponded) (77) (87) 
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Table 53� 
Frequency of Separating Beans� 

in Storage According to Quality� 

Percent of Merchants 
Response Surveyed 

(n=30) 

Always 17 
Sometimes 17 
Never 50 
No response 17 

101% 
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Table 54 
Quality Factors Used for Separation of Beans in Storage 

( Mul tiple Responses recorded.) 

Percent of Merchants 
Factors Surveyed 

(n=30) 

Never store according to quality 50� 
No response 17� 
Color 20� 
Foreig n material 13� 
Damage d grain 10� 
Moisture 10� 
Country of origin 3� 
Varietal mixture 3� 
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Table 55� 
Responses to the Question:� 

"What are your most important storage problems?"� 
(Multiple responses recorded.) 

Percent of Merchants 
Response Surveyed 

(n"'30) 

Insects 70 
Humidity 27 
Moisture content 10 
Impurities 7 
Aging 3 

No problems 23 
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Table 56� 
Average Difference Between Current Market Price� 

and Price Proposed for the Sam pIe� 

Sample A Sam pIe B Sam pIe C 
(2.5% defects) (5% defects) (14.4% defects) 

Avg. FR W/kg increase 1 1 1� 
Percent citing premium 28 20 12� 

Avg. FR W/kg decrease 2 2 3� 
Percent citing discount 8 20 40� 

Percent citing ma r k e t price 64 60 48� 

100% 100% 100% 
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Of those merchants who perceived a difference between the samples and 
gave a price difference, approximately one quarter priced the three samples in 
descending order according to increasing levels of defects with a difference 
between each grade. Twenty percent priced the samples in descending order 
with at least one difference in price. Two of the samples were given the same 
price. The remaining 56% gave the same market price · for all three samples. 
However, of those who responded to the question concerning h ypothetical price 
differences, most correctly related relative quality, as represented in the 
sample, with price. It is interesting to note that, on average, the premiums 
off e r e d were less than the discounts. Merchants seem more willing to penalize 
than to reward quality. 

Also, there were several unexpected responses. For example, a discount 
price was assigned to Sample A by two of the merchants. One of the two who 
assigned a discount to Sample A stated that moisture content was high, which 
was not a problem with the beans in the sample. The other named foreign 
material and damaged grain. In addition, three merchants offered a premium 
price for Sample C. Two assigned the same premium price to all three samples. 

In general, the responses for this question apply to the quality factors 
represented in the samples. Ninety-six percent of the merchants named either 
foreign material or damaged grain as the first factor on which they based the 
prices they offere d for the three samples. Table 57 shows that of those who 
identified a difference between the sam pIes , the majority correctly identified the 
quality problem. 

A minority of the merchants surveyed cited color, country of oragan , and 
moisture content as quality problems, Table 57. The ord ar of the responses was 
recorded and since all but two gave foreign material and damaged grain as their 
first and second response, the prices merchants quoted can be assumed to relate 
to the quality problems represented in the samples. 

The results from the merchant survey are not consistent with the results of 
the cooperative s u r v e y which used similar bean sam ples and questions regarding 
quality. In that s u r v e y , factors not intended to be included in the sample (age, 
color, and variety) influence d results. This problem makes it difficult to 
com pare the results of the two surveys. 

Reactions to a Quality Standards System Merchants were asked to identify 
the sample which most represents the q uaJity of beans that they normally 
purchase. Most, 78%, selected the best sample, Sample A, as typical of the 
quality of beans they buy, Table 58. Two merchants chose the worst quality, 
Sample C, containing 14.5% defects, as most representative. 

Two ad ditional sam pIes were shown at the end of the survey. 0 ne had no 
defects and the second was Sample C, which contained 14.5% defects. The 
purpose of using these samples was to find out what incentives would be 
n ece s sary for merchants to change their buying practices concerning quality. 
First, merchants were a s k e d if the y saw a difference between the two samples. 
All of the merchants said that there was a difference. Ninety-seven percent 
said they saw a Ia r g e difference, and three percent said they saw a small 
difference. Merchants were then asked two questions about how the y would 
react to price premiums paid by OPROVIA for high quality, basing quality on 
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Table 57 
Quality Factors Accounted For In Pricing Three Bean Samples 

(Multiple responses recorded.) 

Percent of Merchants 
Response Surveyed 

(n=30) 

Don't see a difference/ 
no response 20 

Foreign material 67 
Damaged grain 67 
Col or 7 
Country of origin 3 
Moisture content 3 
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Table 58� 
Responses to the Question:� 

"Which sample most resembles the type� 
of beans brought to you for purchase?"� 

Percent of Merchants 
Re s p o n s e Surveyed 

(n=30) 

Sam p.le A 78 
(2.5% defects) 

Sam ple B 10 
(5% defects) 

Sample C 6 
(1 4 . 5% defects) 

No re sponse 6 

100% 
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the two samples just presented to them. Responses are summarized in Tables 59 
and 60. 

The distribution of responses in Table 59 shows that half of the merchants 
surveyed believe a price premium of approximately 14% would be an adequate 
incentive to begin penalizing poor quality more sev e r el.y , This premium does not 
account for any premium associated with the official bean price paid in 1986 or 
for the loss in total weight that would occur during the cleaning process. The 
results show. however. that at least half of the surveyed merchants believe that 
quality can be improved through increased rejections. 

Approximately one-fifth of the merchants indicated that they would not 
undertake cleaning for a 5 FR W per kilo premium. For cooperatives. the 
majority. 78%, responded that cleaning was producers' work and that they would 
pass the price premium along to producers rather than do it themselves. Over 
three times as many cooperative managers rejected the idea of cleaning more for 
a premium price than merchants. 

An open-ended question was included at the end of the survey. Merchants 
were asked to give their opinions concerning a quality standard system for beans 
and sorghum. Seventy percent said they thought it was a good idea. Of these 
merchants. the majority indicated that it was the role of suppliers in the market 
to control quality and/or that grades would stimulate supply of high quality. Of 
those who thought a system of quality standards was a bad idea, 27%. most 
believe that quality in the market is already high. 

E. Assessing the Impact of Quality Standards for OPROVIA Clients 

Personnel within three institutions. the Hinistry of Finance (MIN~Fn;ECO), 

the World Food Program (WFP), and the national Brewery (B RALIRW A), were 
interviewed to determine institutional perspectives on the quality of beans and 
sorghum in Rwanda. The two most important buyers of 0 PRO VIA's beans and 
sorghum are the Ministry of Finance (MINIFIN E CO) and the World Food Program 
(WFP). In 1985, these two institutions purchased 99% of the beans and the 
majority of the sorghum flour sold by OPROVIA. Personnel at various 
administrative levels within these two institutions were interviewed in January, 
1987. to determine what problems, if any. they encounter with the quality of 
b ean s a n d sorghum that they purchase and how they presently control the 
quality of deliveries made to their institutions. Rwanda's sole brewery, 
BR ALI R YJ A , has never purchased grain from CFROVIA but was included in the 
institution survey to find out what system they use to control the quality of the 
grains they buy. 

The objectives of the institutional survey were to determine: 1) what 
quality problems, if any, are perceived by r ep r e sentiatfve s of institutional buyers 
in their purchasing activities of beans and sorghum and 2) the methods -uae d by 
institutions for controlling the quality of the beans and sorghum that they 
purchase. 

1. Survey of Bean an d Sorg hum Users 

Administrators with MINIFINEC O, WFP, and BRALIRWA were interviewed 
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Table 59� 
Responses to the Question:� 

"If 0 PRO VIA offered a 5 FR W/kg difference between these two� 
types of beans, would you reject more beans brought� 

to you than you normally reject?"� 

Percent of Merchants 
Response Surveyed 

(n=30) 

Yes 53 
No 10 
Don't know 37 

100% 
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Table 60� 
Responses to Question:� 

"If OPROVIA offered a 5FRW/kg difference between these two� 
types of beans. would you increase the amount of time you spend� 

in your operations separating and cleaning your beans� 
to obtain the higher price?"� 

Percent of Merchants 
Response Surveyed 

Yes 43 
No 20 
Don't know 37 

100% 
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during the first three weeks of January, 1987. At MINIFINECO, the 
representatives chosen at prisons, army camps, and national police installations 
were those individuals responsible for receiving bean and sorghum deliveries and 
controlling the storage, handling, and inventory of the deliveries. A total of 3 
prisons, 2 national police headquarters, and 3 army camps we r e visited in four 
different prefectures, Kigali, Gitarama, Kibungo, and Ru hengeri. These eig ht 
institutions received 55% of MINIFIN E CO's purchases of beans in 1986 and 26 % of 
the total sorghum flour purchased. 

At WFP, the survey took place at the administrative headquarters which is 
responsible for negotiating contracts. At BRALIRWA, the agronomist in the firm 
was contacted. Due to time constraints, it was impossible to conduct a 
representative survey of bean or sorghum consumers within MINIFIN E CO or WFP. 

Two questionnaires were used in the survey. One was used for 
HINIFIN E CO and WFP interviews and the second was designed for the interview 
at the national brewery. The questionnaire for MINIFINECO and WFP contained 
the following g r ou ps of questions: 

(1) Quantities purchased 
(2 ) Rejection, handling, and storage practices 
(3) Perceptions of quality 

The questionnaire also included a question concerning preferences for ddffe r e ut 
types of contracting a g r e e me n t s concerning quality. This question was asked 
only if the administrative personnel interviewed were responsible for contract 
ne gotiations. 

The questionnaire underwent one major change before the survey was 
conducted. Originally, it was divided into two groups: questions applicable to 
OPR OVIA's deliveries and questions applicable to other suppliers. The 
questionnaire was submitted to administrators and researchers for comments and, 
in the review process, it was pointed out that the format of the questionnaire 
might be inappropriate du e to the timing of the survey during the agricultural 
year. Specifically, it was felt that since the survey was being conducted just 
weeks before th e new harvest, institutions would be receiving OP R 0 VIA's very 
lowest quality of beans and sorghum with regard to age, and responses 
concerning overall quality would be biased against OPROVIA. To reduce any 
effects due to the timing of the survey, it was decided to remove the word 
OPF. OVIA from the q uestionnaire and to refer to suppliers in general terms. 
This change is not viewed as h a ving posed any particular problems. 

The second questionnaire, used in the interview with the agronomist at the 
national brewery, i ncluded the same groups of questions as noted above but 
were formulated specifically for a brewery's operations. 

2. Purchases b y the World Food Program 

The WFP normally purchases an average of sea tons of beans and 750 tons 
of sorghum from OPROVIA for its beneficiLlries, refugees. Its suppliers are 
OPROVIA and private merchants. 

The HF P ' s choice of supplier is dependent on p rfce , though for several 
reasons they prefer to buy from OPROVIA than from merchants. First, WFP is 
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required to advertise in newspapers before making purchases from merchants so 
that competitors can bid on the contract. This involves more time than 
negotiating a contract with OPROVIA. Secondly, the beans or sorghum offered 
by merchants must be visually inspected by WFP representatives prior to 
finalizing a contract which also increases the cost of the transaction. 

With regard to the quality of OPRCVIA's deliveries, however, the w'FP 
ad ministration has received com plaints from within their organization con cerning 
problems with moisture and age. The WFP administration has made both written 
a n d verbal complaints concerning quality to OPROVIA and , in one case, 
OPROVIA r eplace d moldy beans that it had delivered. 

Since then, the WFP administration has developed an informal system for 
ensuring adequate quality from OPROVIA. When the WFP is ready to take 
delivery on a contracted amount, contacts within OPROVIA are requested to 
inspect the quality coming out of a warehouse. If the quality is considered low, 
the request for delivery is de1E.yed until a Iate r time. Deliveries are made on a 
monthly basis to some WFP recipients and trimesterly to others. Since this 
informal method of controlling the quality of CPROVIA deliveries was installed, 
WF P reports that the quality is average, and that they are usually satisfied with 
deliveries. The averag e amount of time that WFP stores beans or sorghum on its 
premises is one month. It is stored in the sacks furnished by suppliers. 

3. P u r c h a s e s by MINIFINECC 

A total of 5 military installations out of a national total of 26 and 3 prisons 
ou t of a national total of 27 were visited in four different prefectures. The 
combined amount of purchases of these institutions in 1986 was 977 tons of beans 
an d 53 tons of sorghum flour. According to MINIFINECO figures, this 
represents 55 % of the beans-and 26% of the sorghum flour MINIFIRECO contracted 
to buy from OPROVIA in 1986 ( Gov e r n me n t of Rwanda, 1985). 

All 5 of the military institutions received beans and sorghum flour 
e x clu s i v el y from OPROVIA. All 3 prisons visited received beans from onl y 
oPR 0 VIA, but two reported having private merchants as their supplier of 
sorghum flour. Three institution representatives said that they purchased beans 
from merchants as well as from OPROVIA in 1984 when there was a national 
shortage dUE: to lac k of rains and subsequent poor harvests. 

When asked a bout quality, all b u t three of the representatives said that the 
quality of both beans and sorg hum was good or very good. All of thOSE: gi ving 
this response said that the quality was the same that one could find in the local 
market. When comparing the beans delivered with those in nearby local market.s , 
t h r ee resp ondents said that beans delivered by 0 PRO VIA were better t h a n those 
i n the market due to the following reasons: OPROVIA beans had b e e n 
fumigated, they were not imported from Uganda, and they were good enough to 
use a s seed in their institution's gardens. However, three respondents said that 
that q ualit y of OPROVIA's beans was average. 

The following factors we re cited as problems in beans b y t he three 
institutions that specified quality problems: moisture, age, too long to cook, 
v a r i e t y (small beans, or too many blac k beans which are considered inferior due 
to their discoloring of the cooking water), a n d beans damaged by insects. 
Insects were cited as the main quality probJ.em in sorghum flour. 
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Two institutions said that they had previously thrown out 1%-2% and 420 
tons, respectively, of beans purchased from merchants in 1984 when there was a 
national shortage due to drought conditions. The beans had not been properly 
dried. Another institution cited throwing out 11 tons out of 600 tons purchased 
in 1983 due to insect infestation within their own stocks. Two institutions said 
they threw out beans in 1983 because they were too old and therefore difficult to 
cook. None of the institutions had thrown out sorghum flour due to poor quality 
despite the fact that one institution reported storing sorghum flour up to eight 
months after delivery. 

In almost all cases, OPROVIA delivers the beans or sorghum directly to the 
institution. Two military camps said that they sometimes send a truck of their 
own when supplies are very low. All said that the deliveries were inspected 
when they arrived. 

Three of the institutions had refused deliveries of beans due to poor 
quality. None had ever refused a sorghum flour delivery. One of the three 
refused delivery in 1986 b ecause the beans were old and insect damaged. The 
secon d cited refusing a merchant delivery in 1984 because the beans were not 
properly dried and were from Uganda. The third also cited refusing merchant 
deliveries due to moisture and insect damage and this institution reported making 
a rejection approxim ately once every four months during 1984. 

None of the institutions sorts or cleans beans prior to storage. I n mest 
cases, the beans are stored in the bags in whfch they are delivered and without 
any special handling. In s o me cases, the beans are mixed with an insecticidal 
dust before storing. The a v e r a g e length of storage time for beans for these 
institutions was 3 months, with a low of 2 weeks and a high of 5 months. The 
average length of time that sorg hum flour is stored was 4 months, with a low of 
3 months an d a high of 8 months. The reason given for storing sorghum flour 
for 8 months was inadequate supplies of sugar which is used with sorghum flour. 
Cleaning and sorting are done at most institutions just prior to cooking. The 
tasks involved are sieving, hand-picking, and washing the beans to eliminate 
resid ties from fu mig ants . 

Two institutions said t hat they had made complaints to OPROVIA concerning 
quality. I n one case, a delivery of poor quality beans was replaced. 

4. B RA LI R WA So r g h u m Purchases 

Prior to 1986, the only grain B RALIR v: A used in its beer was imported 
barley (sprouted for malt) and imported maize (defatted yellow "corn" meal) as 
an adjunct. In 1986, the brewery used 300 tons of locally grown red sorghum 
for the first time a s a partial substitute for the maize. Though white varieties 
of sorghum do not pose a problem with the taste of beer as red varieties do 
because of the tannins in red sorghum, white sorghum is relatively scarce in 
Rwandan markets..Between 5% to 10% of red varieties can be used in beer 
before a problem with the tannins occurs. The current formula contains 85% 
barley, 10% maize, and 5% sorghum. 

Beginning in 1987, the brewery plans on switching to white sorghum and 
will secure its supply by undertaking contract production. Seed of white 
sorghum varieties was being imported at the end of January, 1987 from Zimbabwe 
and are considered adapted to the climatic conditions of the lower altitudes of 
Rwanda. 

106. 



Contracts have been made with cooperatives and merchants in those areas for 500 
tons to be harvested in June and July of 1987. Based on the outcome of this 
arrangement, BRALIRWA plans to increase production to 3,000 tons of white 
sorghum through contract farming within two years. To date, finding contract 
growers has not been a problem. 

In its 1986 purchases of re d sorghum from merchants in Gisenyi, the 
quality restrictions wert:~ as follows: 100% free of damaged grains or foreign 
material, no evidence of use of insecticides, no insects, a moisture level of 
approximately 12%, and from the most recent harvest. Contracts with merchants 
were mad e after receipt of small samples. Prices were generally 2-4 FR Ws higher 
than the official price for sorghum but were based on market conditions rather 
than quality. The grain was visually inspected at delivery and all. deliveries 
were cleaned with an automatic cleaning machine. Deliveries were made every 
two weeks and none of the deliveries were rejected due to poor quality. 

The system of quality control with regard to 1987 purchases of sorghum 
from contract farmer s will. be v ery different. The contracts include a list of 
quality specifications and specific p e n altie s in cases where these s p ecfffca.tfon s 
are not met. First, the same quality specifications as listed a b ov e will. apply to 
all. contractors. In cases w·here the quantity of foreign material or damaged 
grains exceeds 5%, the supplier will. pay all cleaning costs. Alse:, the loss in 
weight from cleaning will be deducted from the total delivered. In cases where 
the quantity is less than 5;';, the only p enalty is the deduction of the weight of 
the foreign mate rfal, and damage d g r ain s . B RALIR WA will store the sorghu m in 
its Gise n yi operations which is presently able to accommodate the 3,000 tons 
anticipated to be purchased in 1989. 

5. Product Handling an d Storage Policies 

Mos t institutions receiving d eliv e rie s based on HINIFIN E CO contracts do not 
clean before storing. Instead, beans are usually sieved and washed following 
storage and just prior t o c ooking. On average, these instituti.cns store bean s 
for three months and so r g hu m f o r f o u r months. WFP recipient organizations also 
usually sieve and wash b ean s prior to cooking. The average time that the y 
store beans or sor g hu m flour is one month. 

The brewery used the re d s or g h u m that it purchased in 1986 immeciiately 
after delivery. In 1987, with the advent of contract farming, the brewer y will 
purchase from producers in August and September and then store throughout 
the year. They used a mechanical cleaner on their 1986 red sorghum purchases 
and will. do the same with future white sorghum purchases. 

F. General Findings from Su r v e y s 

1. Purchasing and F.ejection Policies 

aP F. C VIA's bu ying, storing , and selling procedures account fo r quality 
differences on a limited basis. First , 0 PRO VIA has a rejection polic y ba s e d on 
moisture content , num ber of live insects , and amount of foreign material which 
are determined quickly and subjectively. According to au r v e y results of 
producers, cooperatives, and merchants , OPROVIA in fact rarely rejects low 
q u ality grair.. Lnfo r mal. interview s with warehouse managers confirm that 
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rejections are infrequent though large deliveries, over 10 tons, have been 
refused on occasion. 

Quality specifications are included in purchase contracts with cooperatives 
which supplied approximately 40% of the beans and 30% of the sorghu mOP R 0 VIA 
purchased in 1986 and also in sales contracts with the World Food Program which 
accounted for half of OPROVIA's total bean sales and over 80% of sales of 
sorghum flour in 1985. Both types of contracts specify moisture, foreign 
material, and damaged grain as the main quality factors to be assessed. 
oPR 0 VIA warehouse managers are directed to sample for these factors in their 
purchasing activities by visual observation, smelling, and biting. 

The recent policy change to directly purchase from producers. with limits 
of 30 kg per transaction, and to decrease merchant deliveries greatly erilar g es 
the number of transactions per warehouse per day and therefore limits the type 
of inspection and testing possibilities associated with a grading or rejection 
policy. A quality standards system would need to account for the workloads 
experienced at each warehouse during typical buying campaigns. This could 
include increasing t h e length of the buying campaigns or the issuing of tokens 
to distinguish those producers who come to sell but are not able to be served on 
a p articular market day. The token would acknowled ge their right to sell 30 kg 
of beans on another speciBed market day. 

T h e survey results show that, in general, cooperatives and me r chants 
control the quality of their p u r c h a s e s through the rejection of poor quality l ots 
rather than through the u se of price incentives or penalties. Cooperatives and 
merchants consider foreig n material and damaged grain to be the most important 
quality factors on which to b ase rejections. All of the cooperatives and 80% of 
the merchants interviewed reject beans based on at least one of these two quality 
factors. 

By comparison. only about one quarter of the cooperatives and merchants 
interviewed said that they adjust prices according to quaJity. In these cases, 
color, an indicator of age, was the main quality factor used to d et.e'r mfn e price. 
The factor mentioned the most frequently after color was foreign material, 
though only a small percentage of the merchants or cooperatives base price on 
this factor. 

Though rejection of low quality beans or sorghum is the principal method 
for maintaining a minimally sufficient level of quality in their purchases, 
merchants and cooperative managers indicated that rejections are infrequent. 
Half of the cooperative managers said that they reject only at the b e gfn rdn g of 
the buying campaig n and the majority of merchants said that they rarely reject. 
Only one quarter of the merchants interviewed said that they reject often. The 
low rate of rejections was affirmed by producer survey results which s h owe d
that of those with previous sales to merchants, only 5% had ever had b e a n s or 
sorghum refused due t o poor quality. Producers were not asked their rejection 
experiences with cooperatives. 

The low rejection rate could indicate relatively high quality or relatively low 
standards. The former hypothesis is supported by merchant responses to the 
survey question concerning three bean samples. Merchants were asked which of 
three bean samples were most like the beans they normally purchase. The 
sam ples were representative of the three grades for beans proposed by F 8M II 
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researchers and contained 2.5%, 5%, and 14.5% defects. The vast majority of the 
merchants indicated that the sample containing 2.5% defects was most like the 
quality of beans they normally purchase. 

2. Product Handling and Storage Policies 

None of the cooperative managers or merchants surveyed clean the b ean s 
that they buy. The surveys indicated that the cleaning of beans and sorghu m 
takes place only at the producer level. Survey responses are inconclusive as to 
what point in production and commercialization activities producers clean 
sorghum. 

Responses to the questions of cleaning practices with regard to the 
intended use of beans are more reliable. Each producer was shown six different 
types of bean damage and asked whether he/she removed them before eating, 
storing, planting, or selling. Responses indicate that producers are likely to 
cle a n beans more stringently before planting and eating than before selling or 
storing. Insect damaged beans are the one exception to this finding. The labor 
for cleaning beans is almost without exception undertaken by female me mb e r s of 
the household. The tasks involved are winnowing and hand-picking. The 
majority of the damaged grains are thrown out though they are sometimes eaten. 
These results are similar to t hose found by another component of the Project 
(Projet GREN A R WA II-Recherches, 1987a) concerning producer cleaning 
activities. 

With regard to produ ct han dling, one quarter of the cooperative managers 
and merchants interviewed said that they segregate beans according to quality in 
storage. The quality factor used most often for this se g r e gatfcn is age, as 
determined by color, though small percentages of both merchants and cooperative 
managers also named foreign material, damaged grain, and moisture. Host 
suppliers wh o stock according to age also sell according to age. 

T h e surveys show that the majority of both cooperatives and me rchants 
experience losses d u rin g storage. Ap proximately three quarters of both 
cooperatives and merchants said they sometimes or frequently had storage losses. 
The most frequently cited cause was insects. Moisture was the second most 
important s t or a g e problem for both groups. High mcdstu r e grain is v e r y 
vulnerable to mol d damage. 

3. Perceptions of Be a n and Sorghum Quality 

Nearly all of the cooperative managers and merchants said that they 
perceived a difference between the three samples they were shown which 
represented the three proposed g r a d e s for beans containing 2.5%, 5%, and 14.5% 
d ef e c t s . Responses in both groups were approximately equally divided b e t we en 
those who thought the difference was large and those who thought it was small. 
Only ten percent of merchants and three percent of cooperative managers said 
they did not see any difference. 

When asked what price they would assign to each of these three samples if 
prices in the market reflected q u ality , approximately half of the merchants and 
cooperative managers priced the three samples in descending order according to 
i n c r ea si n g levels of defects, with at least one difference in price. The other 
half of both groups either found the hypothetical nature of the question difficult 
to respond to, or did not think there was a difference among the samples and 
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gave the same price for all three samples. When naming the factors on which 
they based their answers, the majoriJ:y of those cooperative managers and 
merchants who responded identifie d correctly the quality problem as damaged 
grain and foreign material. 

Producers were also asked to judge the magnitude of the difference among 
samples, rank them in order of quality, and describe the quality problem 
associated with each. The samples used in the producer survey contained 
sorghum rather than beans because the respondents were producers standing in 
line to sell sorghu m to OPR OVIA. Only 5% of the producers interviewed said 
that there was no difference among the three samples. The remainder was 
equally divided as to whether the difference was large or small. Almost all cited 
the type of problem associated with the sample correctly when asked why they 
r anked the sample the way they did. 

4. Determining Price Differentials 

. The b e a n and sorghum samples used in the surveys were intended to 
determine not only perception concerning quality, but also the opinions of market 
participants concerning appropriate price differentials for the three proposed 
grades. 

Responses to the questions concerning price differentials were difficult to 
analyze in all three surveys. First, the respondents had to assess the premium 
named in a particular question with regard to the existing implicit premium being 

. paid by OPROVIA, the difference between official and market prices. For 
e xa mple, producers were a s k e d if the y would accept a 5 FRW/kg discount by 
OPROVIA because the quality of their sorghum was poor. Yet a 5 FR\<T/1:g 
discount on the 1986 official price for sorghum still yielded the market price in 
some areas. Second, in the merchant and cooperative surveys, hill of the 
respondents gave the same price for each of the three samples. This occurred 
despite the fact that the question was prefaced with " •••if different qualicies 
received different prices in the market ... " and also despite the fact that the 
vast majority in both cases had said that they perceived a difference in quality 
between the sam ples , Third, several cooperative managers in dicated that the 
prices that they gave for the three samples were based on two quality factors 
n ot intende d to be represented in the samples, namely age and variety. 

Due to these problems, it is im possible to assess the relevant price 
differentials which would apply to the proposed grades. However, the survey 
results do show that: 1) producers would be w:iJ.ling to clean more for a 
premium; and 2) traders would be w:f.11:ing to reject more if a premium price were 
paid for higher quality. S pecifically, the producer surve y r esu.lts showed that 
for a 5 F R,... /kg premium, 23% of the 1986 producer price, all the producers said 
they would clean their sorghum. When asked if they would accept 2 FR \oJ/ k g 
more, 7% of the 1986 producer price, all the producers said the y would clean 
their sorghum. When asked if they would accept 2 FRW/kg more, 7% of the 1986 
p r o d u c e r price fo r beans, for cleaning the damaged grain from a 100 kg bag of 
b e a n s , 80% said yes. Finally, half of the producers said they would clean their 
grain and return to OPROVIA if their sorghum was rejected due to poor quality, 
indicating that the average 4-7 FR W/kg premiu m for sorghum associated vd.th the 
official price in most markets was a sufficient incentive for producers to improve 
quality. 
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In the case of merchants and cooperatives, over half of the merchants said 
they would increase rejections as a way to improve quality if a 5 FR W/kg 
premium, 14% of the 1986 price paid to merchants and cooperatives for beans, 
were offered for high quality. By comparison, 40% of cooperatives said they 
would reject more. Responses to the question of whether they would undertake 
more cleaning in their operations to gain the premium price differed b e t w e e n the 
two groups. Almost half of the merchants responded positively whereas only 11% 
of the cooperatives answered in the affirmative. 

B RALIR WA 's approach towards controlling sorghum quality may be a good 
model. It entails precise specifications and measurement of specific quality 
parameters: age, moisture, foreign material, an d damaged grain. Their use of 
deductions based on certain limits concerning these factors and intention to 
reject in extreme cases will be interesting to monitor over the next three years. 
For 0 PR 0 VIA, reaction of contracting merchants and farmers to this system 
which includes facilities for upgrading the quality of delivered grain, e v g , , 
mechanical cleaning, will b e as important to monitor as a pilot test within its own 
operations. 

G.� Implications for Applying Quality Standards to 0 PRO VIA's Marketing 
Activities 

Data concerning the quality of beans at different levels in the Rwandan 
marketing system show that q u alit y after harvest and before storage is generally 
good at the farm level but poorer at the cooperative and merchant level. The 
quality of the grain OPROVIA purchases 2-3 months after harvest is poorest of 
all. It seem's likely that suppliers a r e selling their lower quality grain to the 
government with th e knowledge that there is little chance of receiving a penalty 
price or having their p r o d u c t rejected. As a result, OPROVIA probably 
acquires the poorest quality product in t h e market. This is, in fact, the same 
result found in other developing countries where grain quality In public mar k ets 
was found to be higher than in government stocks (Steinke and Pfost, 1978). 

A grading system could be used to improve the quality of the g rrdn 
OPROVIA purchases. Although OPROVIA already has a system of specification 
buying whereby warehouse managers are instructed to accept lots of grain 
according to established criteria and although quality speci...f'ications are presently 
included in purchasing contracts with cooperatives, the evidence uho w s that 
these quality specifications are not s t r i ctly applied. 

T his section of the report considers how a new system of quality standards 
as proposed by FSH II researchers can be used to Lm p r ov e OPROVIA's marketing 
operations. T h e first part examines the alternative systems that OPROVIA could 
adopt. The second part defines the performance crfrerfa of a quality standard 
system. The third part discusses the performance criteria as well as the known 
shortcomings of the current specification system with regard to the proposed 
alternative systems. Finally, recom mendations are made concerning a new system 
of quality control in OPROVIA's grain purchasing activiries. 

1.� Alternative Quality Standard and Grain Inspection Systems 
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The discussion below describes several systems which 0 PR 0 VIA could 
implement to improve its purchasing practices. 

Retention of Current Practices The present system entails simple and 
limited buying specifications accompanied by relatively subjective inspection 
methods--quick, visual checks of grain to .a ac e r tafn whether there are an y 
obvious quality problems present. As the specifications are heavily dependent 
on manager judgement, the quality of grain purchased varies across buying 
points. Uniformity of application is low. 

No price differentials are set according to quality. Rejections for poor 
quality are made only in extreme cases. Tighter quality standards are 
maintained for large volume deliveries than for small ones. 

Precise Quality Criteria with Objective Testing and a Rejection Policy 
Grades are established as buying specifications accompanied by thorough, 
representative sampling procedures and objective analysis of grain samples. 
There are no price differentials, but a strictly enforced rejection policy. Two 
options may be considered: (a) only large deliveries are graded; small 
deliveries made by producers are subject only to quick visual inspection in order 
to eliminate obviously low quality, or (b) all deliveries are sampled and tested 
regardless of size. This latter option is not explored given the sizeable increase 
in personnel it would re quire. 

Precise Quality Criteria with Objective Testing and Price Differentials 
Grades are established as buying specifications accompanied by more thorough, 
repYesentative s a mplin g procedures and objective analysis of grain samples. 
There are price differentials, with or without grades, combined with a strictly 
enforced rejection policy for samples graded "substandard". Two options may be 
considered: (a) small deliveries made by producers are subject only to quick 
visual inspection as above in order to eliminate obviously low quality, or (b) all 
deliveries are sampled and tested regardless of size. This latter option is not 
explored given the sizeable increase in personnel it would require. The 
differentials could b e base d on either a sliding scale so that particular levels of 
poor quality are penalized by a specified discount or a standard discount for 
each of the three grades. 

2. Performance Criteria for Quality Standards 

Three performance criteria are usually associated with a grading system: 
operational feasibility, protection of market participants from unfair practices of 
other traders, and the effect of the system on current marketing processes 
(Hill, 1985). In the subsequent discussion, we focus on these criteria with 
respect to OPROVIA, but the considerations are also important for a national 
grading system. 

OPROVIA's recent shift away from purchases from large merchants and 
increased reliance on individual producers and producer cooperatives has 
resulted in greater numbers of transactions conducted at each warehouse during 
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buying campaigns. The limit of thirty kilograms of beans per producer delivery 
makes objective testing of grain delivered by producers unfeasible. It is 
probably feasible only in cases of large cooperative and merchant deliveries. 

Is it possible to apply the standards to all of the large scale cooperative 
and merchant deliveries made to OPROVIA? With regard to labor requirements, 
the quality testing process for the proposed standards en tafls two tasks: 
sampling and grain analysis. A typical cooperative delivery averages about 
three tons and sampling for this quantity would take about twenty minutes. The 
person sampling must first ensure that 90%-100% of the bags are avaflable for 
ins er tion with a sampling probe to guarantee randomness. Several samples are 
then taken and are mixed together. From this composite semple, a sm ull, working 
sample is obtained of 1,500 grams for beans and 1,000 grams for sorghum. The 
number of samples taken is dependent on the size of the delivery and the 
judgement of the sampler. 

The analysis of grain quality entails measuring moisture content, sieving 
out and counting insects as well as weighing fine foreign material, hand-picking 
and weighing large foreign material and damaged grains, and calculating the 
grade based on established criteria. This process is estimated to take twenty 
minutes on average, depending on the e xperience of the technidan and the 
relative q u alit y of the sample. 

oPR OVIA p r e s e n tly has two staffs that are concerned with prod uct quality. 
The St oc k Conservation and Monitoring s t a f f is responsib le for all fumigation an d 
inspection activities at warehouses. This staff is also responsible for creating 
a n d ad ministering p r ocedures for quality testing at the time of purchase. Given 
their existing tasks, they would play a logical role in any new sampling and 
testing procedures. 

There are also f our technicians who assist FSM II researchers in matters 
related to quality control. Two are assigned to physical grain quality testing 
and two to sensory quality (texture, taste, color) , cookability, and 
viability / germination testing. Their workloads are currently assigned by 
researchers studying bean storability. 

Two of the four lab or a t o r y technicians contributed to the creation of the 
proposed quality standards a n d are trained in all sampling and testing 
procedures. All four technicians can use moisture meters. One F SM II 
r esearcher is trained in the technique of calibrating moisture meters. T hese 
technicians could be used t o manage the grading activities. They could not be 
e x p e ct e d to do all of the testing. Decisions on grades and prices have to be 
ma d e rather quickly a t the tiJne and location of delivery. Nevertheless, the 
p r e s e n t leboratory staff could be involved in the following tasks: 

(1 ) Conducting all sampling and testing for the strategic stock facilities 
located at Kicukiro. 

(2 )� Settlin g disputed quality tests at warehouses. 

(3)� Monitoring warehouse sampling and te.sting techniques on a periodic 
basis. 
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(4)� Responding to merchant or cooperative requests for testing prior to a 
transaction. 

The warehouse personnel chosen to do sampling and/or testing would be the 
manager and/or foreman. Moisture meters were issued to warehouses, and 
managers were trained in their use several years ago, but the number of 
managers presently trained in the use of these instruments is not known. All of 
the meters were collected and tested in the central laboratory at Kicukiro in 
December, 1986, and only two of the seven were found to be in working or 
repairable order. A suitable moisture meter costs approximately U. S. $350. The 
estimated total cost of equipping a warehouse for objective testing is 
approximately U. S. $1,250, including shipping costs for imported items (See 
Appendix C). 

The mechanics of the testing system at the warehouse level limit the number 
of tests. Given the estimated time from sampling and testing, an average of 40 
minutes, the ab solute maximu m number of deliveries which could be graded is 
four per morning and two per afternoon. Many warehouses have implemented 
buying schedules whereby producers are a.1lowed to sell only on market days and 
large deliveries take place on all other work days. This limits the number of 
days that large scale deliveries can be made to four days per week. A typical 
buying campaign lasts eight weeks; thus, a warehouse could conduct a maximum 
of 192 tests per campaign. Assuming that the average amount per delivery is 3 
t ons, a warehouse could test 576 tons of Jarge scale deliveries per cam paign. 
The average amount of beans supplied by cooperatives per warehouse in 1986 
was approximately 150 tons with a range of 20 to 406 tons. The largest am o u n t 

of sorghum p u r c h a s e d from cooperatives by a warehouse in 1986 was 345 tons at 
Kibungo, and fro m merchants it was 539 tons at Kicukiro. 

Based on an average of three tons per delivery, it would be possible to 
test 100% of large deliveries during a buying campaign but the spacing of 
deliveries would have to be coordinated and a great deal of the manager 's and/or 
foreman's time must be available for sampling and testing activities. In addition, 
the program would need to be regularly monitored at the warehouse level to 
ensure that the meters are calibrated correctly and that the sampling and testing 
procedures are being uniformly applied to all large-scale purchasers. 

Performance Criteria 2: Fairly Applied Penalty System Poor Quality 
Grading systems for agricultural products usually involve a price penalty or a 
rejection policy to make it costly for suppliers to deliver low quality. Tvith 
regard to large purchases, it may be difficult to change the present bidding 
s y s t e m for government contracts so that a discou nt policy for poor quality can 
be installed. But a p e r s u asfv e argument can be made that price differentials can 
and should recognize that distinctly different qualities of the same product ought 
not to receive an identical price and that the relatively high government-fixed 
price is meant to be the price set for premium quality grain (Kaytnam u ra , 1986). 

More empirical research needs to he conducted before an estimate of 
appropriate discounts can be made. There are two types of discount pricing 
systems which could be tested. A sim ple system would apply a standard 
discount to each of the three grades, e v g . , a 5% discount for Grade No.2 and a 
10% discount for Grade No. 3 which are equivalent to a net price of 33.3 and 
31.5� FRW/kg, respectively, for beans, given a base price of 35 FRW/kg. 
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A more complex system, and probably more equitable, would assign a 
discount to each type of defect evident in the sam ple , In this system, the seller 
is penalized only for the defects present. An example of a discount schedule for 
three quality factors which could be considered for use in Rwanda is provided in 
Table 61. The schedule is only a starting point, however, and experience will 
indicate ap propriate modifications. Also, users will need flexibility to alter the 
size of the discount or premium as the market situation changes. Differences in 
supply or demand and seasonal differences in product quality may require 
changes in incentives in order to obtain the desired quantities and qualities of a 
particular product . 

To determine the discounts with these schedules, the base price is 
multiplied by the discount factor corresponding to the level of each defect 
found. Each discount is subtracted from the base price to obtain the net 
purchase price per kilogram. The discount factors are expressed as FR H per 
FRW so as to function for any commodity regardless of base price. The 
discounts start at 13% moisture content, 1% damaged grain, and 1% foreign 
material which are in fact the maximum limits for Grade No. 1 as new proposed. 
Grain which grades No. 1 for these quality factors would thus receive the full 
p ric e . Grain with 15% moisture, 2.4% damaged grain and 3.1% foreign matter 
would be discounted 8.05 FRW (35(.15 + .03 + .05)) given a b as e price of 3.5 
FRW/kg. 

The rationales used in preparation of these schedules warrant some 
explanation. For moisture, a weight adjustment f or excess moisture has already 
been taken into account a s e xplaine d previously (Section III and Table 8). The 
moistu re discount describ ed here is simply intended to cover costs of drying to 
the buyer or as an incentive to dry for the seller. Between 13 and 15% mc , the 
discount is 0.5% of the b a s e p rice for each 0.5% of moisture. Above 15% mc , this 
increases t o 1. 0% and above 18% to 1. 5% of the base price, reflecting the 
increased costs and risks of managing higher moisture grain. 

For both damaged grain an d foreign material, the discount is 1.0%. This 
ac c o u n t s for both the weight of t h is undesirable material and for the costs of 
cleaning to the buyer or the incentive to clean for the seller. A discour.t which 
accou nts solely for weight provid es no economic incentive for upgrading or 
im proving grain quality. 

A problem with a dis co u n t price policy, as well as a rejection system, is 
that fr a ud and kickbacks can easily occur in a system in which p rfce s depend on 
either laboratory test outcomes and/or simple subjective testing. The 
effectiveness of a pricin g s c h e d u l e or rejection policy will be influenced b y the 
e xter.t to which abuses occurre d within the system. 

-Pe r f or ma n c e Criteria 3: S pecifications Should Ac c o u n t for Current Market 
Pr a ctice s and Perceptions T he surveys of prod ucers, cooperatives, and 
merc hants who commercialize beans and sorghum show that rejection is the main 
met ho d b u y e r s use f o r controlling quality, though approximatel y one quarter of 
coo p e r a tiv e ma n a g e r s and merchants said that the y also use discounts to penalize 
l ow quality l ot s . The two quality factors most often t.a ke n i n t o account in 
transactions which result in rejection are foreign material and d a ma g e d grain, 
the two principal factors in the standards proposed by FSM II researchers. Age 
is the main factor for which a discount price is applied to a transaction. 
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Table 61� 
Example Discount Schedules for Several Quality� 

Factors in Rwandan Beans and Sorghum� 

Moisture Discount Damaged Discount Foreign Discount 
Content Factor Grain Factor Material Factor 

(%) (FRW/FRW) (%) (FRW/FRl-l) (%) (FRW/FRW) 

13.1-13.5 0.000 1. 1-1. 5 0.01 1.1-1.5 0.01� 
13.6-14.0 0.005 1. 6-2.0 0.02 1. 6-2. 0 0.02� 
14.1-14.5 0.010 2.1-2.5 0.03 2.1-2.5 0.03� 
14.6-15.0 0.015 2.6-3. 0 0.04 2.6-3.0 O.OLI� 
15.1-15.5 0.025 3.1-3.5 0.05 3.1-3.5 0.05� 
15.6-16.0 0.035 3.6-4. 0 0.06 3.6-4.0 0.06� 

16.1-16.5 0.045 4.1-4.5 0.07 4.1-4.5 0.07� 
16 . 6- 17.0 0.055 4 . 6- 5 . 0 0.08 4.6-5.0 0.08� 
17.1-17.5 0.065 ov er 5.0 (- . 02+. 02) (%DG) over 5.0 (-.02+.02) (%FM)� 

17.6-18.0 0.075� 
18.1-18.5 0.090� 
18.6-19.0 0.105� 
19.1-19.5 0. 120� 
19.6-20.0 0. 135� 
20.0 (-.465+0.03) (%MC)� 
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The cooperative and merchant surveys showed that the vast majority of 
respondents perceived a difference in quality when shown samples of beans 
(sorghum in the case of producers) which were representative of the level of 
defects in the proposed grades. The majority of producers interviewed 
distinguished between the two types of quality defects, foreign material an d 
damaged grain, in sorghum samples. 

Given these results. it seems likely that a specification buying policy 
installed by OPROVIA based on these tested quality factors would conform to 
current market practices and perceptions concerning quality. The main factor 
influencing how suppliers react to a new specification system will. be the size of 
the premium associated with OPROVIA's selling price. 

3. Which Transactions S h ou ld be Subject to Quality Testing and 
Standards? 

Not all of OPROVIA's b eans and sorghum transactions can be or need to be 
subjecte d to detaile d quality testing and standards. The following 
recommendations are made concerning t he most feasible way OPROVIA could apply 
this s ystem to its operations. 

Producer Purchases It was g e n e r ally accepted that producer deliveries to 
OP R OVI A warehouses are too numerous for sampling and testing according to the 
propose d grading procedures. Warehouse buying cam paigns could. however, be 
made more orderly so that existing visual and sensory methods of inspection can 
be properly employed. For example. as is the case alread y at some warehouses, 
p r o d u c e r deliveries could b e s c h e d ul e d to take place only on days when there 
are nearby public markets (usually two days per week) and large-scale deliveries 
c ould be scheduled to take place onl y on non-market work days. 

Additionally. buying camp aigns could be extended. This would be 
particularly beneficial with regard to the bean buying campaign as producers are 
sometimes not able to dry beans properly when the rainy season following the 
January harvest is particularly rainy or humid. A longer buying campaign 
would provide warehouse managers with more time for sampling and testing for 
quality and would provide producers more time to dry beans before 
commercializing. The p r oc e d u r e would create some additional e x p e n se because of 
the temporary labor hired for rebagging and handling tasks in the warehouse 
during buying c a mp a i g n s and increased insect damage resulting from the l o n g e r 
time between harvest and fumi gation. 

Use of tokens could decrease the crowds of producers at the warehouse 
sales line. For producers who come on a market da y to sell but who are 
ob vi ou sly not going to be served. a token would acknowledge their priority in 
selling on another market day. This alternative would decrease transaction costs 
for producers because they could use the time spent standing in lin e in other 
ways. Producer transport costs, however. would increase since t h e y would have 
to return on another day. 

Finally. visual materials such as posters or blister packs, sam pIes of grain 
affixed to a poster with plastic. would provide warehouse personnel with a 
reference to show producers in cases of rejections. This would offer warehouse 
personnel a viable way of justifying the ou t c o me of their analysis of grain 
presented b y producers and the basis f o r their rejection decision. The 
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dissemination of posters to cooperatives and merchants would also improve 
supplier understanding of 0 PR 0 VIA's quality policies. 

Purchases for Security Stocks A quality standards system Is of particular 
importance with regard to future purchases of stocks for the strategic reserve. 
The equipment and trained personnel located at 0 PRO VIA's Kicu kiro laboratory 
could be instrumental in establishing and conducting a s ystem of quality control 
for large-scale deliveries made for security stocks, where the costs of stock 
losses, both in quantity and quality, could be very high. Initial quality of 
these stocks is important. Hoisture content is very important because it is a 
determining factor in preventing mold development in grain and delaying the 
onset of hard ness in beans. Damaged grain and foreign material also affect 
long-term storability and quality maintenance. 

Purchases From Cooperatives and Merchants Certificates or forms which 
report the results of quality testing for large purchases would be one way to 
ensure the uniformity of quality testing at all OPROVIA buying points. In 
addition, the use of delivery schedules, already adopted b y some warehouse 
managers, to improve the timing of deliveries would facilitate more co mplete 
sampling and testing. 

The proposed quality standards, including the objective system of sampling 
and testing, could be adapted to 0 PRO VIA warehouses. However, a pre-test of 
the proposed system at large- and small-sized warehouses should be made to 
determine the exact time commitment required of the warehouse manager an d Zor 
the warehouse foreman as well as the expected change in quality attributable to 
the new buying procedures. A plan for this pilot test is ouill.ned in Appendix 
C. 

4. Procedures to Implement a Stan d ard s System for OPR CVIA 

To implement quality standards for 0 PRO VIA, the following ac tiv itie s are 
proposed: 

Use existing sampling techniques in conjunction with a rejection policy for 
prod ucers , cooperatives, and merchant deliveries based on approximate 
levels of defects in the proposed grades. 

Assign Kicukiro laboratory technicians the task of using the proposeri 
sampling and objective testing procedures for all future deliveries of beans 
a n d sorghum made to the strategic reserve. A s ystem should be 
established whereby the technicians are informed in advance of delivery 
s c h e d ul e s . Test outcomes should be reported to both warehouse personnel 
as well as senior management. A strict rejection policy should be used in 
cases where grain does not meet the requirements for Grade No.1. 

Revise the current manager handbook to include step-by-step sampling 
instructions. 

Develop and distribute a new form for warehouse managers to report test 
outcomes for all large deliveries. The form would accompany transaction 
data to the central administrative office and would be designed and 
monitored by laboratory personnel presently responsible for quality testing. 
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Distribute a book to warehouse managers for recording total transactions 
and rejections according to type of seller--prod ucer, cooperative, or 
merchant. 

Produce posters with color photos for warehouses to provide suppliers with 
exact information concerning exp ected quality. 

Conduct a training session with warehouse staff in sampling using 
traditional methods (as specified in the revised manual). This should take 
place prior to the next bean buying campaign and could involve either 
sending technicians to warehouses or holding meetings at the central offices 
in Kicu kiro • 

Schedule producer deliveries only on market days and coordinate large-scale 
deliveries during buying campaigns. 

Introduce the use of tokens for improving the orderliness of buying. The 
tokens will be given out after the maximum number of producers which can 
be serviced have arrived. A token represents the right of the holder to 
sell OPROVIA the maximum quantity allowed on another market da y. 

Train temporary baggers in recognizing rejectable lots according to the 
quality requirements associated with the rejection policy. These laborers 
could act as a back-up check to the warehouse inspector. 

Conduct a pilot test at two warehouses, large and small, to determine h o w 
the tasks of sampling and testing could be effectively distributed between 
the warehouse manager and foreman. This would include unexpected 
complications with the system and supplier response to the change in 
purchasing practices. 

Contact the national Brewery (B RALIRWA) to discuss the outcome of their 
new specification system. 

Test price differentials in conjunction wi!:h the objective testing of 
large-scale deliveries. Any pricing schedule adopted should be d e sf.g n e d in 
accordance with market test outcomes. Reject lots which do not meet Grade 
No .2 or better. Place in long-term storage, the Strategic Reserve, only 
those lots of beans and sorghum meeting standards for Grade No. 1 and 
having a moisture content less than 13%. 
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v , FUTURE RESEARCH NEEDS 

A. Pilot Test of Proposed Quality Standard System 

This section describes one way of testing the feasibility of using the 
proposed standards in both a large and small 0 PR 0 VIA warehouse. The main 
research questions associated with this test are as follows: Is it possible to test 
100% of the large-scale deliveries with the procedures associated with the 
proposed standards? What is the most feasible way of distributing the tasks of 
sampling and testing among warehouse personnel? To what degree can the 
quality of beans purchased be expected to improve? How much does the premium 
price OPROVIA offered (with regard to market prices) influence supplier 
responses to the new system? 

Pilot Test Design. Two warehouses would be selected, one which buys a 
large amount of beans and one which buys a small amount. The laboratory 
quality testing staff at Kkukiro would prepare a first draft of a warehouse 
manager manual concerning all of the details and instructions for samplin g and 
testing (in Kinyarwanda and French). The preparation of forms for reporting 
quality test results would also be the responsibility of the central laboratory 
technicians. After these two documents are completed, the two warehouse 
managers should be brought to the central laboratory for training prior to the 
beginning of the bean buying campaign. 

The equipment to be issued at the warehouse Is specified in Appendix C. 
A technician would travel to the two warehouses to calibrate the moisture meter 
and to aid in the installation of the system the first few days of the test. 

The forms for reporting the quality test results would be fo r ward e d to the 
Kicukiro laboratory which would monitor the results of the quality testing and 
respond to any problems encountered at the warehouse level. The technicians at 
the central laboratory would also be responsible for monitoring the stocks at the 
two warehouses to determine overall quality purchased before and after the 
implementation of the proposed grades. The warehouses should keep a record of 
the total number of large-scale transactions and the number of rejections made 
due to quality. 

The warehouse managers should be given the flexibility to design an d 
assign the tasks of testing and sampling in their operat:!.ons. At the end of the 
buying cam paign, administrators of the pilot test should interview the managers 
and foremen to find out how the system performed and what modifications were 
made and/or needed. 

Following this test, the results would be analyzed to see whether the 
sampling and testing program was feasible given existing labor and time 
constraints. Optimally, a determination should be n a d e of the savings due to 
improved quality and reduced losses so that this benefit can be compared to the 
costs of the program (equipment, training, and monitoring). The decision of 
T,Thether to Lm plement the program should depend on the availability for fu nding, 
the operating costs, and overall improvement in quality and other benefits 
revealed by the pilot test. 
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The system to be adopted should apply to all warehouses (except the 
security stocks) • A specification system installed within only selected 
warehouses for a prolonged period could cause distortions in the marketing 
system whereby sellers would benefit from hauling low quality to specific points 
where testing was known to be less intensive. 

Price differentials also need to be uniformly applied if the y are chosen as 
the preferred means for rewarding quality. The success of price differentials 
would depend to a large extent on the effectiveness of the program monitoring 
s y s t e m. 

B.� Evaluation of Demand for Quality Standards by OPROVIA 's Clientele (Retail 
Sales) 

This section describes an experiment for determining the existing demand 
f or retail grades for beans among 0 P P.0 VIA's retail customers. The experiment 
was not undertaken in conjunction with this feasibility study due to difficulties 
associated with OPROVIA's mandate to offer official prices for the beans and 
sorghum it purchased in 1986. It is, however, an effective way to determine 
retail demand for grades and may be useful in those circumstances where 
oPRO VIA would like to differentiate price according to quality. 

There are several research questions associated with the experiment. Is 
there a demand for different grades of beans and sorghum at the r e t ail level in 
Rwa n d a ? Does this demand differ between OPROVIA outlets? What are the 
premiums consumers are willing to pay for high quality and discounts they 
consider necessary to undertake the labor intensive activity of cleaning and 
sorting beans themselves? 

Survey Design. Three different qualities of beans which reflect the grades 
tentatively established by Project researchers would be placed on sale in four 
OP R 0 VIA retail outlets. The price difference b etwee n the ddffe re n t grades 
would be 5% different at two of the retail outlets and 10% different in the other 
two outlets. The sales of the three types of quality would be recorded by 
OP R 0 VIA managers and assessed by analysts throughout the duration of the 
survey. 

Survey Implementation. A proposal requesting permission and technical 
support for conducing a consumer test in OPROVIA retail outlets would be made 
to OPROVIA management. It should be made clear in the request that it is 
necessary for 0 PRO VIA to sell beans at market prices rather than official prices 
i n order to obtain meaningful results from this experiment. 

Six tons of beans (1.5 tons per outlet) would be requested of CPROVIA to 
be used in the survey. The beans would be transferred f r o m OP ROVIA 
wa r e h ou s e s to the OPROVIA laboratory to be grouped according to three t ypes: 
"Premium Qu alit y " , "Average Quality", and "Unsorted". On ce separate d into 
categories, the beans will then be divided i n t o 1 kg clear plastic bags. 

Managers at the fi v e retail outlets would be advised of the details of the 
s u r v e y and informed of the reporting and management requirements. The bags 
would be displayed with signs describing the quality and price differences. 
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The managers would keep records of the dates and the quantities of each 
quality type purchased. Purchase records would be monitored weekly at all four 
outlets. The managers would be instructed to discontinue the experiment if the 
stocks of anyone of the three types of quality beans are depleted. A survey of 
market prices for beans would be made weekly to ensure that t h e price for the 
average quality is competitive in that area. 

Over the course of several months, the results of the sales would be 
analyzed. The relative demand for different grades of beans and the 
appropriate price differentials between grades would then be assessed. 

C. Feasib:11ity Study of a National System of Quality Standards 

At what point in the future could Rwandan bean and sorghum markets be 
expected to benefit from a government-sponsored system of quality standards? 
First, it is necessary to assess nation wide the conditions which would warrant 
government involvement in grain quality standards and compare the p r e s e nt; 
grain trading practices in Rwanda to those conditions. 

In developed countries, national standards sy sce ms , whereby the 
government installs and administers grades for grains, evolved as a response tc 
the presence of too many different specification systems for quality In a single 
grain market. One of the functions of government was to undertake the task of 
establishing standard criteria and to distribute the cost of the uniform standards 
to all traders who used them. National grading systems provide inspectors who 
test and grade grain before a purchase takes place for a fee, usually paid by 
the seller of a lot of grain. This reduces fraud in large transactions and 
reduces the cost to buyers of inspecting lots themselves. 

In the U. S., a balance has been found between mandatory grading, where 
government requires that every transacted lot be officially graded, and a 
voluntary program, where government establishes a uniform system of standards 
as a service to those involved in the grain market. In this system, the 
government provides and administers the uniform standards and assesses users 
for the cost of the program. There is mandatory grading for grain that is 
exported from the U. S. but for the most part, traders volunta'dly have grain 
graded and pass the associated costs to their buyers who then pass the cost to 
processors and/or consumers. What features of the Rwandan marketing system 
for beans and sorghum support installing a similar system of national quality 
standards, now or in the future? Perhaps the most important impediment is that 
the majority of grain transactions in Rwanda involves small lots, prod uced by 
numerous small-scale farmers. Formal inspection and grading may not be useful 
or feasible in this type of trading. 

Second, with regard to large-scale transactions, not enough is known about 
traders to determine if a voluntary system of grades would be accepted. For 
example, how many traders are in the market and what is the size distribution of 
their operatior.s? What transport facilities and patterns are evident among 
long-distance and large-scale traders? Where would inspectors be stationed? 
Thus, additional study of Rwandan markets is needed to answer many of the 
questions regarding the feasibility of implementing bean and sorghum quality 
standards. 
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D.� Development and Verification of Quality Standards for Other Grains and 
Food Products 

In the future, 0 PRO VIA will likely receive and handle a range of diverse 
food products · such as rice, wheat, peas, and flour. Precise and objective 
quality standards and specifications will no doubt prove necessary for those 
products destined for processing (e s g , , wheat for flour, maize for oil and flour ) 
for which product uniformity is of paramount importance. 

The task of developing and verifying these standards could well be 
assigned to the personnel of the Project's Food Quality Laboratory. Quality 
tests conducted on these products, both at time of reception as well as for 
monitoring purposes during the entire storage period, could also assist 0 PRO VIA 
to maintain the quality of its stored products and to account more precisely for 
losses due to storage. 
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VI. RECOMMENDATIONS 

1.� After further testing and refinement during 1987. an improved system of 
grain quality standards and testing procedures should be implemented at 
oPRO VIA for large grain purchases, and especially beans going into 
long-term storage (e.g., security stocks). The need for grain of high 
initial q uaJity is greatest for these long-term stocks, because the potential 
for storage problems is highest. This system could substantially increase 
knowledge of the kind and range of quality received. and provide improved 
information for making important management decisions such as segregation 
of stocks according to storabillty, scheduling of stock rotations, and the 
timing as well as types of insecticide treatments. ~t would, of course. be 
the initial link in an effective quality monitoring program operating 
throughout the storage period. Furthermore, this system would serve as a 
precursor for the eventual creation of an official government-sponsored 
grain inspection system. In short. 0 PR 0 VIA would be the testing ground 
for a quality system which could gradually evolve into one of national 
stature. 

2.� A rapid (S minute) but more objective and precise quality testing procedure 
for small producer lots received by OPROVIA should be developed and 
tested. The small size and large number of producer lots received by 
OFROVIA make highly objective, time-consuming inspection and testing 
procedures difficult if not impossible. 

3 .� For grain cooperatives and merchants, practical methods for more objective 
testing of quality should be investigated to improve storability of grain 
received and to reduce losses during storage. OPROVIA can assist in this 
effort because the methods used would likely be similar to those developed 
by OPROVIA to handle the large number of small lots it receives from 
producers. At the same time, OPROVIA would be helping these groups to 
effectively and economically meet new standards if implemented by the 
government through OPROVIA or otherwise. The ultimate benefit for all 
parties may be improved commercial relationships. 

4.� In combination with the installation of improved quality testing procedures, 
oPRO VIA should institute with government approval a pricing system based 
on quality. In view of the current market situation and hig h 
government-fixed producer prices. the "fixed" price ought to be considered 
the price for premium quality grain, with discounts (penalties) imposed on 
grain whose quality is below a specified level. The discount schedule 
presented in this report. based on each quality factor and not on overall 
grade, should be a useful starting point. Initially. discounts should be 
based on amounts of damaged grain and foreign material for both beans and 
sorghum. Hoisture content (me) should be measured in both crops but 
"eight adjustments as well as price discounts for excess moisture OJ;: me 
basis) should be applied initially only to beans. 

5.� Coupled with price differentials, OPROVIA should institute a more severe 
rejection policy, which should be strictly respected and uniformly applied. 
Only grain which grades No. 1 or No. 2 should be considered acceptable 
under normal circumstances. Grain grading No. 3 or Substandard would 
therefore be rejected. However. flexibility should be maintained since 
conditions of refusal or acceptability are subject to change as a function of 
market conditions. Differences in supply or demand and seasonal 
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differences in product quality may require these changes in order to obtain 
the desired q uanti.ties and q ualitles of a particular product. 

6.� A study should be conducted to evaluate consumer demand for quality 
designations (grades) of beans at the retail level. This should involve 
actual sale to consumers of beans priced at different levels according to 
quality, and could be carried out at several OPROVIA outlets over a period 
of several months. The relative demand for different grades and 
appropriate price differentials between grades would then be assessed. 

7.� In the future, based on OPROVIA's experience, the Government of Rwanda 
should consider establishing an official system of grain quality standards 
and testing procedures for beans and sorghum. This would be the logical 
outcome of a gradual, evolutionary process. The grade designations 
selected should be the sole ones legally and officially recognized in Rwanda, 
and no grain should be in any way considered or labelled a particular grade 
without an officially approved inspection. This will discourage the 
development of separate grades by private traders and others. 

The GO R should consider a mandatory s ystem for all international 
transactions (imports and exports) and all government purchases 
( OP R OVI A , military camps, prisons, public schools, etc). The system 
should have a strong service orientation and be fee-based (revenue 
generating). The purpose would not be to regulate e very single 
transaction but to provide services to those operating in the market with 
respect to describing and communicating about product quality. 

8.� Given the importance of the growing agro-processing industry, as 
experience is gained and success achieved, quality standards and 
procedures should be developed and tested for other grain crops, giving 
priority to those for which marketing and processing are important ( e i g , , 
wheat, maize, rice). 

9.� The goal of all these activities should be to improve overall quality of the 
grain OPROVIA buys and sells, to enhance storability of grain purchased 
and to reduce storage losses at all levels in the food supply system. For 
OPROVIA, these efforts should help improve its reputation as a supplier of 
high quality food products, establish its place as a national leader and 
advocate for quality in the Rwandan marketplace, and increase demand for 
its products and services and hence its revenues. It is e xpected that 
these efforts will produce similar benefits throughout the food marketing 
system. 
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APPENDIX A� 
PROPOSED RWANDAN STANDARDS FOR BEANS� 

(Version II - August, 1986)� 

DEFINITION OF TERMS 

1. OlD Beans 

Dry, threshed, whole or broken, seeds of the grain legume Phaseolus 
vulgari-s (L.) ( t1ibishyimbotl in Kinyarwanda) com monly grown and used for 
human food purposes. 

1.020 Classes 

Different categories of beans which are distinguished by different seed 
characteristics such as color, color pattern, shape, and size. A class can 
comprise several different varieties if their seed characteristics are similar. A 
class may be designated by the name of the grain type or variety but rhts does 
not signify nor imply varietal purity. 

Because beans in Rwanda are generally offered in commerce as a mixture of 
varieties, the only class recognized under current Rwandan standards is the 
class named "mixed beans." Under the present rules, any beans which are 
presented as a single pure variety or grain type will be subject to the same 
standards and grading system established for the class "mixed beans." 

1. 021 Mixed Beans 

The class which consists of any mixture of. different varieties or grain 
types of beans. A mixture may be designated by the variety or grain type 
which constitutes 20% or more of the mixture on the basis of seed n u mb er. 

1.030 Grades 

A set of quality classifications and standards as described and provided for 
in section 1. 200. 

1.031 Representative Sample 

A specified q uan tfty of beans (minimum 1500 grams) drawn from a lot of 
beans by official inspection personnel using approved procedures and sampling 
objectives. 

1.032 Representative Portion 

Any specified quantity of beans obtained. or removed from the 
representative sample by means of an approved dividin g device. 

1.033 Work Sample 

A representative portion (900 to 1100 grams) of sufficient size to allow all 
determinations required for beans to be performed. 
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1.034 Dividing Device 

Equipment for reducing the size for a sample while maintaining its 
representativeness. The Boerner Divider and the Riffle T yp e Divider are 
considered acceptable dividing devices when used according to established 
procedures. 

1.035 Sieving Device 

An 8 x 3/4 oblong hole metal sieve which is 0.032 inches (0.81mm) thick 
with perforations which are 8/64 inches (3.175mm) in width and 3/4 inches 
(l9.05mm) in length. 

1 . 040 Foreign t1aterial 

All matter including whole and broken beans which pass through the 
approved sieving device and all matter other than beans which are removed by 
hand-picking a representative portion of the sample. Foreign mat.erfal, includes 
grain or seeds other than beans, stones, dirt, insects and insect fragments and 
refuse (frass, webbing, etc.), rodent pellets, and plant materials (including 
bean pods, stems, and other chaff). 

1.041 Whole Bean 

A bean seed with less than one quarter of its normal mass removed. 

1.042 Broken Bean 

A bean seed with more than one quarter of its normal mass removed, and a 
bean the halves of which are held togethe"t loosely (split). 

1.043 Stones 

Mineral or concreted earthy matter, and other substances of similar 
hard ness, that do not disintegrate readily in water. 

1.050 Damaged Beans 

Whole or broken beans that do not pass through the appropriate sieving 
device, which have been visibly injured or whose quality has been materially 
affected by insect attack, rodent feeding, mold growth, sprouting (germination), 
or abnormal maturation (shriveled, shrunken beans). 

1.059 Defects 

The sum of damaged beans, undamaged broken beans, and foreign material. 

1.060 Moisture Content 

The amount of water in the beans, expressed as a percentage on a wet 
\veight basis, as determined by a Motomco moisture meter according to officially 
prescribed procedures or by any other offic::inlly approved device and method 
which gives eq uivalent results. Moisture content is not a grade factor in these 
standards but could be used in calculating the weight basis for determination of 
purchase price. Beans shall be purchased on basis of 13% moisture content. 
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PRINCIPLES GOVERNING APPLICATION OF STANDARDS 

1.100 A systematic procedure using officially approved equi.pment shall be 
followed in the sampling and grading of beans. The procedure and required 
equipment are described :'-n later sections of these standards. The basis of 
determinations are explained in the following sections (1.110 to 1.190). 

1.110 All determinations, except insects, shall be made on the basis of weight 
and expressed to the nearest tenth of a percent by weight. Percentages shaD. 
be calculated by dividing the weight of the material removed by the weight of 
the sample portion used and multiplying by 100. Insects shall be determined on 
the basis of numbers per weight of beans as specified in section 1.140. 

1.120 Odor shall be determined on the basis of the lot as a whole and/or the 
representative sample before sieving and removal of foreign material. 0 dors may 
be detected at the time of sampling and, when detected, shall be shown on the 
sampling form or ticket. The final determination. however. shall be made in the 
laboratory. Odors due to insecticides (natural or synthetic) shall not be 
considered objectionable if they are types that dissipate quickly, that is, if the 
odor disappears within four hours after the sample is allowed to air out in an 
open container. 

1.130 Moisture content shall be determined on a representative portion of e xactly 
250 grams obtained from the work sample before sieving and removal of f or ei g n 
material. Moisture content shall be based on the mean of three separate 
measurements (readings) using a Motomco moisture meter, and then converted to 
moisture content with an adjustment for tem perature using the officially approved 
conversion chart. 

1.140 Insect numbers shall be determine d from the material of the work sample 
which passes through the approved sieving device and are the sum of all live 
and dead insects of any development stage whose bodies are essentially intact 
(e g : an insect wing or leg or antenna alone would not be sufficient to count as 
an insect; an insect missing a wing or leg or antenna would be suffident to 
count as one). The number of insects found shall be converted to, and 
expressed as, the number per kilogram of beans. 

1.150 Foreign material s h all be determined in part (a) by sieving the work sample 
with a 8 /64 x 3/4 inch (3.175 mm x 19.05 mm-) oblong hole sieve, and in part 
( b) b y handpicking a representative portion of 300 grams of sample. Total 
foreign material is calculated as the sum of the percentages by weight of mate raal 
removed from both the sieving and handpicking operations. 

1.160 Stones shall be determined by hand picking a representative portion of 300 
grams of sample as p ar t of the procedures for determining foreign mate rfal, 

described in section 1.150. 

1. 170 Damaged beans shall be determined by handpickin g the same representative 
portion of 300 grams of sam pIe used in the determination of foreign material. 
Beans damaged by insects and molds shall be grouped together and weighed 
separately from beans damaged b y other causes. 
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1.180 Undamaged broken beans shall be determined by handpicking the same 
representative portion of 300 grams of sample used in the determination of 
foreign mater:ial. 

1.190 (reserved) 

1.200 Grades and Grade Requirements for the Class }fixed Beans (See Table 13 
for Harch, 1987 revised version.) 

Maximum limits (by percent weight) of: 

Undamaged 
Broken Total 

Grade Damaged Beans Foreign Material Beans Defects* 

Insect Total Total� 
& Mold (D) St on e s (FM) (B) (D+FH+B)� 

GOR� No. 1 0.5 1.0 0.3 1.0 0.5 2.0 
GOR� No. 2 1.0 2.0 0.4 2.0 1.0 4.0 
GOR� No. 3 5 . 0 10.0 0.5 3.0 1.5 12.0 

Substandard grade: The Substandard grade shall be beans which: 
(a)� Do not meet the requirements for the Grades 

GO R Nos. 1, 2, or 3. 
(b)� Have a musty, moldy, sour, rancid, fermenting, 

or otherwise objectionable odor. 
(c)� Have more than 50 insects (live plus dead) per 

kilogram. 

*N 0 T E: The standard for total defects is less than the sum of the foreign 
material, damaged grains, and broken beans. Therefore, samples which are 
approaching the maximum limits of all three quality factors for a given grade will 
not meet the requirements for that grade. 

PROCEDURES FOR GRADING BEANS (sequentially) 

1.300 A representative sample of at least 1500 grams of beans is taken by an 
approve d sam pler from the lot of beans submitted for official inspection. A 
sampling ticket (form) is completed, signed, and dated by the sampler. 

1.301 The representative sample is examined for odor. 

1.302 A work sample is obtained b y reducing the representative sample in size, 
if necessary, to an amount between 900 and 1100 grams using an approved 
dividing device. 

1.303 A representative portion of the work sample weighing exactly 250 grams is 
measured for moisture content using a Motomco moisture meter. Three separate 
readings are made on the same sample, with the test cell being emptied and 
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r efflle d for each reading. The mean of the three readings is converted to 
percent moisture content using the official conversion chart, with an adjustment 
made for tem perature according to the instructions on the chart. 

1.304 The work sample is shaken 30 times with a steady, uniform side-to-side 
motion on an 8/164 x 3/4 inch (3.175mm x 19.05mm) oblong metal sieve. 

1.305 All insects of all stages of development, live and dead, which pass 
through the sieve, are removed and counted. Based on the weight of the work 
s a mple , the number obtained is converted to the number of insects per 
ldlogram. 

1.306 All material (except the insects counted above), which passes through the 
sieve, is weighed. This includes beans, whether broken or whole and whether 
damaged or not. This weight divided by the weight of the work sample sieved 
is multiplied by 100 to calculate the percent of foreign material found through 
sieving. This figure will. be added to the percent of stones and other foreign 
material found through handpicking 300 grams of sample (see section 1.307) to 
determine the percent by weight of total f o r ei g n material. 

1.307 A representative portion of the work sample weighing 300 grams is 
handpicked to remove insect and mold damaged beans, other damaged beans , 
undamaged broken beans, stones, and other foreign material. The weight of 
each of these components is divided by 300 grams and multiplied by 100 to 
determine their respective percentages by weight. The percent by weight of 
both stones and other foreign materia1 is added to the percent of foreign material. 
in section 1.306 to determine the percent by weight of total foreign material. 

1.308 Total defects are then calculated as the sum of total damaged beans, 
undamaged broken beans, and total foreign material. 

1.309 A grade is assigned to the sample. The grading certificate is completed, 
signed, and dated by the grading official. 

EQUIPHENT APPROVED FOR GRADING BEANS (See Appendix C.) 
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APPENDIX B� 
PROPOSED RWANDAN STANDARDS FOR SORGHUH� 

(Version I - June, 1986)� 

DEFINITION OF TERMS 

2 . 0 10 Sorghum 

Dry, threshed, whole or broken. kernels of the cereal grain Sorghum 
bicolor (L.) Moench ("amasaka" in Kinyarwanda) com manly grown and used for 
human food purposes. 

2.020 Classes 

Different categories of sorghum which are distinguished by different kernel 
characteristics such as color, shape, and size. A class can comprise several 
different varieties if their kernel characteristics are similar. A class may be 
designated by the name of a grain type or variety, but this does not signify nor 
imply varietal purity. 

Because sorghum in Rwanda is generally offered in commerce as a mixture 
of varieties, the onl y class recognized under current Rwandan standards is the 
class named "mixed sorghum." Under the present rules, any sorghum which:L" 
presented as a single pure variety or grain type will be subject to the same 
standards and grading . system established for the class "mixed sorghum." 

2.021 Uixed Sorghum 

The class which consists of any mixture of different v a r ieties or grain 
types of sorghum. A mixture may be designated by the v arfaty or grain type 
which constitutes 80% or more of the mfx tu r e on the basis of seed number. 

2.030 Grades 

A set of quality classifications and standards as described and provided for 
in section 2.200. 

2.031 Representative Sample 

A specified quantity of sorghum (minimum 1500 grams) drawn from a lot of 
sorghum by offdctal, inspection personnel using approved procedures and sampling 
devices. 

2 . 032 Representative Portion 

Any specified quantity of sorghum obtained or removed from the 
representative sample b y means of an approved dividing device. 

2.033 Work Sample 

A representative portion (900 to 1100 grams) of sufficient size to allow all 
determinations required for sorghum to be performed. 
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2.034 Dividing Device 

Equipment for reducing the size of sample while maintaining its 
representativeness. The Boerner Divider and the Riffle Type Divider are 
considered acceptable dividing devices "Then used according to established 
procedures. 

2.035 Sievin g Device 

A 5/64 triangular-hole metal sieve which is 0.032 inches (0.81mm) thick with 
equilateral triangular-shaped perforations the inscribed circles of which are 
0.0781 inches (1.98mm) in diameter. 

2.040 Foreig n Material 

All matter including whole kernels and broken kernels (pieces of kernels) 
which pass through the approved sieving device and all matter other than whole 
kernels of sorghum which are removed by hand-picking a representative portion 
of the sample. Foreign material includes seeds other than sorghum, stones, 
dirt, insects and insect fragments and refuse (frass, web bing , etc.), r o d e nr 
pellets, smut sori, and plant materials (including sorghum g.Iu mes , rachis, and 
other chaff). 

2.041 Whole Kernel 

A sorghum grain (seed) with less than one quarter of its normal mass 
r em ov e d . 

2 . 04 2 Broken Kernel 

A sorghum grain (seed) with more than one quarter of its normal mass 
removed. 

2 . 043 Stones 

Mineral or concreted earthy matter, and other substances of similar 
hardness, that do not disintegrate readily in water. 

::> . 044 Smut Sori 

Compact spore masses (galls) which are covered by a light b ro w n or gray 
mem brane and resemble elongated sorghum kernels. Sori (sing. sorus) are 
produced by a seedborne disease called covered kernel smut caused bv the 
f u n g u s Sporisorium sorghi (s y n , Sphacelotheca sorghi). 

2 . 050 Damaged Kernels 

Whole or broken kernels that do not pass through the appropriate sfevfn g 
device, which have been visibly injured or whose quality has been materially 
affected by insect or rodent feeding, mold development, or sprouting. 
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2.060 Moisture Content 

The amount of water in the sorghum, expressed as a percentage on a wet 
weight basis, as determined by a Hotomco moisture meter according to offic:ially 
prescribed procedures or by any other offic:ially approved device and method 
which gives equivalent results. Moisture content is not a grade factor in these 
standards but could be used in calculating the weight basis for determination of 
purchase price. Sorghum shall be purchased on a basis of 13% moisture content. 

PRINCIPLES GOVERNING APPLICATION OF STANDARDS 

2.100 A systematic procedure using officially approved equipment shall be 
followed in the sampling and grading of sorghum. The procedure and required 
equipment are described in later sections of these standards. The bases of 
determinations are explained in the following sections (2.110 to 2.190). 

2.11 0 All determinations, except insects and smut sori, shall be made on the 
basis of weight and be expressed to the nearest tenth of a percent by weight. 
Percentages shall be calculated by dividing the weight of the material removed 
by the weight of the sample portion used and multiplying by 100. Insects and 
smut sori shall be determined on the basis of numbers per wetght of sorghum as 
s p e cifie d in section 2.140 and 2.170. 

2.120 Odor shall be determined on the basis of the lot as a who.le and/or the 
representative sample before sieving and removal of foreign material. 0 dors may 
be detected at the time of sam pIing and, when detected, shall be shown on the 
sampling form or ticket. The final determination, however, shall be made in the 
laboratory. 0 dors due to insecticides (natural or synthetic) shall not be 
considered objectionable if they are types that dissipate quickly, that is, if the 
odor disappears within four hours after the sample is allowed to air out in an 
open container. 

2.130 Moisture content shall be determined on a representative portion of e xactly 
250 grams obtained from the work sample before sieving and removal of foreign 
material. Moisture content shall be based on the mean of three separate 
measurements (readings) using a Motomco moisture meter , and then converted to 
moisture content with an adjustment for temperature using the officially approved 
conversion chart. 

2.140 Insect numbers shall be determined from the material of the work sample 
which passes thorough the approved sieving device and are the sum of all live 
and dead insects of any development stage whose bodies are essentially intact 
(eg: an insect wing or leg or antenna alone would not be sufficient to count as 
an insect; an insect missing a wing or leg or antenna would be sufficient to 
count as one). The number of insects found shall be converted to, and 
expressed as, the number per kilogram of sorghum. 

2.150 Foreign material shall be determined in part(a) by sieving the work sample 
with 5/64 inch (1.98 mm) triangular-hole sieve, and in part (b) by handpicking 
a representative portion of 30 grams of sample . Total foreign mate rfal, is 
calculated as the sum of the percentages by weight of material removed from 
both the sieving and handpicking operations. 

136. 



2.160 Stones shall be determined by handpicking a representative portion of 30 
grams of sample as part of the procedures for determining foreign material 
described in section 2.150. 

2.170 Smut sori numbers shall be determined by handpicking: a representative 
portion of 30 grams of sample as part of the procedures for determining foreign 
materfal, described in section 2.150. Smut sari shall be expressed as the number 
per 30 grams. 

2 . 180 Damaged kernels shall be determined from the same representative portion 
of 30 grams of sample used in the determination of foreign material. 

2.190 (reserved) 

2.200 Grades and Grade Requirements for the Class Mixed Sorghum (See 
Table 14 for March, 1987 revised version.) 

Haximum limits (by percent weight) of: 

Damaged Foreign Haterial 
Grade Kernels Stones 'I'otal 

GOR No. 1 1. 0 0.5 1.0 
GOR No . ..'1 3.0 1.0 2.0 
GOR No. 3 5.0 2.0 4.0 

Substandard grade: The Substandard grade shall be sorghum which: 
(a)� Does not meet the requirements for the Grades 

GO R Nos. 1, 2, or 3. 
(b)� Has a musty, moldy, sour, rancid, fermenting, 

or otherwise objectionable odor. 
(c)� Has more than 50 insects (lfv e plus dead) per 

kilogram. 
(d)� Has more than 10 smut sari per 30 grams. 

PROCEDURES FOR GRADING SORGHUM (sequentially) 

:.301 A representative sample of at least 1000 grams of sorghum is taken by an 
approved sampler from the lot of sorghum submitted fer official inspection. P. 
sampling ticket (form) is completed, signed, and dated by the san pler . 

2.302 The representative sample is examined for odor. 

2.303 A work sample is obtained by reducing the representc:tive sample in size, 
if necessary, to an amount between 900 and 1100 grams using an approved 
di v i d i n g device. 
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2.304 A representative portion of the work sample weighing exactly 250 grams is 
measured for moisture content using a Hotro mco moisture meter. Three separnte 
readings are made on the same sample. with the test cell being emptied and 
refilled for each reading. The mean of the three readings is converted to 
percent moisture content using the official conversion chart, uith an adjustment 
made for temperature according to the instructions on the chart. 

2.305 The work sample is shaken 30 times with a steady. uniform side-to-side 
motion on a 5/64 (1.98mm) triangular-hole metal sieve. 

2.306 All insects of all stages of development, live and dead. which pass 
through the sieve, are removed and counted. Based on the weight of the work 
sample. the number obtained is converted to the number of insects per kilogram. 

2.307 All material (except the insects counted above). which passes through the 
sieve , is weighed. This includes kernels of sorghum. whether broken or whole 
and whether damaged or not. This weight divided by the weight of the work 
sample sieved is multiplied by 100 to calculate the percent of foreign material 
found through sieving. This figure will be added to the percent of stones and 
other foreign material found through handpicking 30 grams of sample (see section 
2.308) to determine the percent by weight of total foreign material. 

2.308 A representative portion of the work sample weighing 30 grams is 
handpicked to remove damaged kernels. stones, and other foreign mater:l.al. The 
weight of each of these components is divided by 30 grams and multiplied by 100 
to determine their respective percentages by weight. The percent by weight of 
both stones and other foreign material is added to the percent of foreign mater:fnl 
found in Section 2.307 to determine the percent by weight of total foreign 
material. The number of smut sori found in the foreign material of this sample 
is counted and recorded. 

2.309 The grading certificate is completed. signed. and dated by the grading 
official. 

E QUIP HEN TAP PRO VED FOR GR ADIN G S 0 R GHUM ( See Ap pen dix C.) 
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APPENDIX C� 

EQUIPHENT REQUIRED FOR PROPOSED SAMPLING AND� 
GRADING OF RWANDAN BEANS AND SORGHUM� 

Qty. Per 
Testing 

Site 

1 

1 

1 

1 

1 

3 

4 

1 

Total� 
Price� 

($ U.S.)� 

350 

180 

30 

110 

30 

35 

15 

15 

35 

10 

Item� Description/ Specifications 

Moisture� Dickey John, Model DJGHT (for corn) 
tester� portable, battery operated, with 

conversion charts for dry edible beans 
(Phaseolus vulgaris) and sorghum 

Grain probe� Aluminum, open handle (non-partition), 
8 openings, 130 cm long, smooth point 

Grain probe Nickel plated steel bag trier, 30 cm 
long, 2.6 cm outside diameter at large 
end 

Scale� Triple beam balance, metric (grams), 
capacity of 610 grams plus weight set 
to increase capacity to-m0 grams, 
sensitivity of 0.01 grams, plus poly 
scoop and counter weight 

Sieve� 8/64" x 3/4" slotted holes (for beans) 
with solid bottom pan (com mercial not 
precision grade) 

Sieve� 8/64" triangular holes (5/64" inscribed 
circle) for sorghum with solid bottom 
pan (commercia! not precision grade; 

Grain (sample) Triangular, plastic, static proof, 
pan white, 10" x 10" x 2.5" 

Analytical dis h� Aluminum, straight edge and flat 
bottom, 2.5" diameter, 5/8" deep 

Hand magnifying Plastic, 10 power 
lens 

Forceps� Ni c k el plated, a p p ro x . 5" long; one 
with blunt point for larger seeds and 
one with medium sharp point for 
smaller seeds and insects 
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Qty. Per Total 
Testing Price 

Site ($U.S.) Item Description/Sped£kations 

500 50 Sample bags� Plastic whirlpack bag, 42 ounce 
capacity 

10 Pocket calculator� Solar powered, memory but no 
sophisticated functions 

1 20 Work surface� Large tray or board (tan or buff 
color) 

100 Misc. equipment� Bench brush. dust cloth, dust masks, 
lab coat. grading forms, several 
plastic buckets 

Total $990 FOB USA (does not include shipping charges or import duties) 

NOTES: 

This Jist assumes that a table and chair are provided as well as good natural 
lighting (but not electricity). 

Because of its specialized nature, most of this equipment must be imported from 
Europe or the USA. For these items, air freight and handling charges would 
probably add $250 (25%) to the cost of the equipment. Some items can be found 
or made locally (e.g. forceps, work surface, misc. equipment). It is assumed 
that sufficient space, such as a relatively small area of an existing office, as 
well as a table (0.80m x 1.10m minimally) with a chair are available. The 
equipment llited is not dependent on electricity but quality testing does require 
adequate natural lighting if there are no electric lights. Battery-powered Ia mp s 
are an option for supplemental lighting during overcast or darker periods. 
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APPENDIX D 

SURVEY QUESTIONNAIRES 

D .1� PRODUCER SURVEY - OPROVIA/GRENARWA IT 

( Re s ea r c h Component: Quality Standards for Beans and Sorghum) 

IDENTIFICATION 

1.� Sex 
1. M 
2. F 

2.� Where do you live? (If you do not know where this is, ask "How many 
hours did you walk to get here today?") 
1. < 1 km 
2. 1 to 5 km� 
3.--5 to 10 km� 
4. > 10 km (specify) 

3.� Of all the sorghum that you produced this year, what quantity are you 
sellin g for cash ? 
1. Most of ft( > 50%) 
2. Half ( 50%) 
3 . Less than half ( < 50%) 

QUESTIONNAIRE - SORGHUM 

4.� I s this the first time you've sold something to 0 PRO VIA? 
1. Yes (if "Yes", go to question 5) 
2. No 

IF NO: 

4a.� Has OPROVIA ever refused your sorghum? 
1. Yes 
2. No (If ""No", go to question 5) 

IF YES: 

4b.� Why did 0 PRO VIA refuse your sorghum? 
1. Too many insects 
2. Too many damaged grains� 
3.--Too much foreign material� 
4. Variety 
5. Age 
6. Moisture� 
7.--0ther (specify)� 
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5.� If OPROVIA offered you 5 FRW/kg more for high quality sorghum, would 
you clean the sorghum you brought here in the future to get the higher 
price? 
1 . Yes 
2. No� 
3.---Don't know� 

6.� If OPROVIA offered you 5 FRW/kg more for high quality sorghum, would 
you sell more sorghum if OPROVIA accepted unlimited quantities? 
1. Yes 
2. No� 
3 . - - - Don ' t know� 

7.� If OPROVIA refused your sorghum because the quality was poor, would you 
accept 5 FR W/kg less than the normal price? 
1. Return to OPROVIA after improving the quality 
2. Try to sell elsewhere 
3. Use the sorghum myself 
4. Other (specify):

9.� Have you ever sold sorghum to a merchant? 
1 . Yes 
2 . No (If "No", go to question 10) 

IF YES: 

9a.� Have you ever had a merchant offer you a higher price than normal 
for higher quality sorghum? 
1. Yes 
2. No 

9b.� Have you ever had a merchant refuse to buy your sorghum because it 
was not good quality? 
1. Yes 
2. No (If "No", go to question 10) 

IF YES: 

9c.� Why did the merchant refuse your sorghu m? 
1. Too man y insects 
")..... Too many damaged grmns 
3. Too much foreign material 
4 . Variety� 
5.__Age� 
6. Moisture 
7. Other (sped£y ) 

10.� Before coming here today, did you do anything to your sorghum to improve 
th equality ? 
1 . Yes 
2 . No (If "No", go to question 11) 
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IF YES: 

lOa. What did you do to improve the quality? 
1. Winnowed� 
2 .---Sorted� 
3. Sieved 
4. Other (specify) 

(SHO~~ THE THREE SAMPLES TO THE PRODUCER) 

11 . Do you see a ••••• difference between these three sorghum samples? 
1. Large� 
2.--Small� 
3.===No (If "No", go to question 12) 

IF BIG 0 R SMA LL : 

In you!' opinion,� 
lla. Which is the best quality?� 
llb. --Which is the medium quality ?� 
l l c , Which is the worst quality?� 

l l d . Why did you choose this one as the best quality? 

l l.e , Why did you choose this one as the mediu m quality? 

l If , Why did you choose this one as the worst quality? 

12. Have y o u ever sold beans to 0 PRO VIA? 
1. Yes 
2. No 

QUESTIONNAIRE - BEANS 

( S H OW THE PRODUCER THE FIVE SAMPLES THAT REPRESENT THE FOLLO'JIl'~G 

DAMAGE CATEGORIES:) 

1 . Insect damaged seeds 2 . Mold y seeds 
3. Rodent damaged see~s & Germinated seeds 
5. Shrunken/shrivelled seeds 
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13.� Generally, do you take out these types of damage before: 

NO YES IF YES, l"HIC H TYPE OF DAMAGE? 

13a. EATING? 1 2 ':l 4 5...J 

13b. PLANTING?� 1 2 3 4 5 

13c. SELLING?� 1 2 3 4 5 

13d. STORING ?� 1 2 3 4 5 

14 .� Would you remove damaged grains from a 100 1dlo sack for 2 FR W/kg more? 
1. Don't know (If "Don't know", go to question 15) 
2. Yes 
3. No� 

IF NO:� 

14a. At what price would you do it?� 
__FRW/kg� 

IF YES:� 

14b. How many hours would it take you to do 1 kg?� 
1. < 1 
2 . 1 to 3 
3.--3 to 6 
4. > 6� 

14c. Who would do the work? 14d. How would they do it?� 
1. Winnow� 1. Wife/mother .., --2. Daughter� ..... Sort 
3. Sieve� 3. Worker 
4. Husband/father� 4. Other (specify) 
5. Son 
6. Other (specify)� 

lIfe. What do you do with the beans taken out during cleaning?� 
1. Throw them out 
2. Eat them� 
3 . - - - St or e them� 
4. Sell them 
5. Plant them 
6. Give them to the animals� 
7 .---Don't know� 
S. Other

15.� Is it easier to take out foreign material than damaged grains when you are 
cleaning beans? 

1. Easier 2. More difficult 3. Same work 
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D.2� COO PER A TIV E SUR VE Y - 0 PRO VIA / GRE NA RWA II 

(Research Component: Quality Standards for Beans and Sorghum) 

IDENTIFICATION 

Coop eratlve Na me _ 
Prefecture. _ 

Commune 
Location -----------------------_� 
Age _� 

QUESTIONNAIRE 

1.� What is the average and maximum quantity of beans that you have ever 
stored? 
lao Average metric tons 
1b. Maximum metric tons 

2.� What is the average and maximum quantity of sorghum that you have ever 
sorted? 
2a. Average. metric tons 
2b.� Maximum metric tons 

3.� Do you have problems with losses due to storage? 
1. A lot� 
2.----A little� 

3 . No problem 

IF A LOT OR A LITTLE 

3a.� What kind of problems? 

4.� What is the average length of time you store beans in your cooperative? 
months 

5.� What is the average length of time you store sorghum in y ou r cooperative? 
months 

6.� What percentage of your bean stocks do you sell to: 
6a. OPRO VIA? 
6b. Merchants? 
6c.---Producers? 
6d. Others? (specify) 
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What percentage of your sorghum stocks do you sell to:� 
6e. 0 PRO VIA?� 
6f.-----11erchants?� 
6g .----- Producers?� 
6h. Others? (specify)� 

IF THE COOPERATIVE HAS PREVIOUSLY SOLD TO OPROVIA: 

61.� Has OPROVIA ever refused your beans or your sorghum because the 
quality was not as is stipulated in the contract? 
1. Yes 
2. No 

7.� Do you take out damaged grains before storing beans? 
l.__Always 
2. Sometimes 
3. Never 

7a. Why?� _ 

8.� Do you take out foreign material before storing beans? 
1.__A1ways 
2. Sometimes 
3. Ne ver 

Ba , Why?� _ 

9.� Do you separate beans of good quality from beans of poor quality before 
storing? 
1. Always� 
2 .-----Sometimes� 

3. Never 

9a.� Why? _ 

IF ALWAYS OR SOMETIMES: 

9b.� Do you sell the poor quality ahead of the good quality?: 
1.__A1ways 
2. Sometimes 
3. Never 

9c.� Why ? _ 
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10.� When you sell your beans. do you establish different prices for different 
qualities? 
1. Yes 
2. No (If "No". go to question 11) 

IF YES 

lOa.� What are the most important quality factors upon which you base these 
prices? 
1. Color (age)� 
2.---Variety (origin of the seed)� 
3.---Moisture content� 
4.---Foreign material� 
5.---Grains damaged by insects. moisture. rodents, germination 
6.----0ther (spedIy) 

(S HOW THE COOPERATIVE MANAGER THE THREE SANPLES: A, B. and C.) 

11.� What type of difference do you see between these three bean samples? 
1. Large� 
2.---Small� 
3. No difference 

If there were a system of quality standards where different q uaJities of 
beans received different prices, how much would you offer for one kg of 
beans of this quality? 

l La , Type A� 11b. Type B l Lc , Type C 

l l d ,� What are the most important quality factors upon which you based 
these prices? 
1. Color (age) 
2. Variety (origin of the seed)� 
3.---Moisture content� 
4.---Foreign material� 
5.---Grains damaged by insects, moisture, rodents, germination 
6.====:Other (spedIy) 

12.� What months do you normally buy beans? 
1. Jan 7. Jul� 13. Harvest 
2. Feb� 8. Aug 14.___Planting 
3. Mar� 9.---Sep 15. All year 
4. Apr 10. Oct 
5. Hay 11. Nov� 
6.---Jun� 12. Dec 

13 .� Wh a t months do yo u normally sell beans? 
1. Jan� 7. Jul 13 . Harvest 
2.----Feb� 8. Aug 14. Planting 

9.----Sep3. Mar 15. All year 
4.----Apr 10.--0ct 

5. Hay 11. Nov 
6. Jun 12. Dec 
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14.� Do you normally offer d1fferent prices for different qualities of beans? 
1. Yes 
2. No (If "No", go to question 15) 

IF YES: 

14a.� Un d e r what conditions? 

14b.� How frequently do you sell beans of different quality at different 
prices? 

15.� Have you ever refused beans brought to you because the qualiIy was not 
good? 
1. Yes 
2. No (If "No", go to question 16) 

IF YES: 

15a.� How many times do you normally refuse beans brought to you because 
the quality is not good ? 

Producers Cooperatives He r c h a n t s 
1. < 1 of every 10 

2. 1 of every 20 

3. 1 of every 50 

4. 1 of every 100 

5. > 1 of every 100 

15b.� What are the most important quality factors upon which you base 
refusals ? 
1. Color (age) 
2. Variety (origin of the seed)� 
3.---Hoisture� 
4.---Foreign material 
5.---Grains damaged by insects, moisture, rodents, germination 
6. Other ( s p e cify ) 

15c.� Wh e n do you refuse beans the most often? 

16.� Do producers bring y ou mixtures of old and new beans very often? 
1. Never 
2. Not a lot� 
3.---About half the time� 
4. Most of the time 
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17.� Are beans imported from other countries priced differently than beans 
grown in Rwanda? 
1. Yes 
2. No 
3. Sometimes 
4. There are never imported beans in this region 

18.� What percentage of the beans you handle are imported ? % 

(SHO W THE COOPERATIVE MANAGER THE TWO SAHPLES? C & D) 

19.� What type of difference do you see between these two bean samples? 
1. Small 
2. Large� 
3.---No difference (If "No difference", go to question 20)� 

IF SMALL OR LARGE 

19a.� If OPROVIA offered a 5 FRW/kg difference between these two type of 
beans, would you reject more beans brought to y ou than usual? 
1. Yes� 
2.---No� 

3. Don It know 

19b.� If OPROVIA offered a 5 FRW/kg difference between these two types of 
beans, would you increase the time that you spend in your operations 
separating and cleaning the beans brought to you to obtain the higher 
price? 
1. Yes (If "Yes", go to question 20) 
2. No 
3. Don't know (If "Don't know", go to question 20) 

IF NO: 

19c.� How many francs more would you be wiJling to do it for? 
__FRW/kg 

20.� If a system of quality standards were installed in markets and in 
OPROVIA's operations where good quality beans earned a higher p rfc e than 
low quality beans according to the following factors: 

-Insect, rodent, and moisture damaged seeds 
-Stones 
- Foreign materfal, other than stones 
-Hoisture content 

Do you think it would be a good or bad idea? 

1. Good/Why? 

2 • Bad / W' h y ? 
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D.3 MERCHANT SURVEY - OPROVIA/GRENARWA 

(Research Component: Quality Standards for Beans and Sorghum) 

1.� IDENTIFICATION 

D AT E� P REFE C T UR E _ 

____________CEN T RE� _COMMUNE 

N AMES� _ 

II.� QUESTIONNAIRE PART B - Quality Practices and Perceptions 

16.� What is the average quantity of beans that you store and what is the 
maxim u m quantity that you have ever stored? 
16a. Average Metric tons 
16b. Maximum Metric tons 

17. What is the average quantity of sorghum that you store and what is the 
maxim u m quantity that you have ever stored? 
17a. Average Metric tons 
17b. Maximum Metric tons 

18.� Have you ever sold beans or sorghum to OPROVIA? 
1 . Yes 
2. No 

IF YES 

18a.� Has 0 PRO VIA ever refused y ou r beans or your sorghum because the 
quality was not acceptable? 
1. Yes 
2. No 

19.� Do you separate high quality beans from low quality beans in your 
op eratlons? 
l. Always 
2. Sometimes 
3. Never 

IF ALWA YS OR SOMETIMES: 

19a.� According to what factors? 

ORDER� 
Color (age)� 
Country of origin (specify)� 
Moisture content� 

---Foreign material� 
---Percentage of damaged grains due to insects, moisture, rodents,� 
---or germination� 

Varietal mixture� 
Other� 
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20. Do you usually buy beans of different quality at different prices? 
1. Yes 
2. No 

IF YES: 

208. On what quall.t:y factors do you base prices? 

ORDER� 
Color (age)� 
Country of origin (specify)� 

---Moisture content 
Foreign material 

---Percentage of damaged grains due to insects, moisture, 
---rodents, or germination 

Varletal mixtu re 
--Other 

20b. Under what conditions? 

21. When YOU sell your beans, do you establish prices according to quality? 
1. Yes 
2. No 

IF YES: 

21a. On what quality factors do y ou base prices? 

ORDER� 
Color (age)� 
Country of origin (specify)� 

---Moisture content 
---Foreign material 
---Percentage of damaged grains due to insects, moisture, 
---rodents, or germination 

Varietal mixtu re� 
Other� 

21b. Under what conditions? 

(SHOW THE MERCHANT THE THREE SAMPLES? A, B, AND C) 

22. What difference do you see between these three samples? 
1. Small 
2. Large 
3. No difference 

If there were a s ystem in place where high quality beans are rewarded and low 
quality beans are penalized, how much would y o u offer for 1 kilo of this type of 
quality? 

22a . Type A 22b. Type B 23c. T ype C 
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22d.� What are the quality factors upon which you have based these prices 
on? 

ORDER� 
Color (age)� 
Country of origin (specify)� 

---Moisture content 
---Foreign material 
---Percentage of damaged grains due to insects, moisture. 
---rodents, or germination 

Varietal mixture� 
Other� 

22e.� Which sample most resembles the type of beans brought to you for 
purchase? A B C 

22f.� What is the current market price for beans?__FRW/kg 

22g.� What is the current market price for sorghum ?__FR W/kg 

23.� Have you ever refused beans brought to you because the quality was poor? 
1. Yes 
2. No 

IF YE S: 

How� often do you refuse b ea n s because of poor quality? 

23a.� Producers 
1. Never� 
2. Rarely� 
3. Often 
4. I never buy from producers 

23b.� Cooperatives 
1. Never 
2. Rarely 
3. Often 
4. I never buy from cooperatives 

23c.� Merchants 
1. Never 
2. Rarely 
3. Often 
4. I never buy from merchants 

23d.� What are the quality factors upon which y o u base rejections? 

ORDER� 
Color (age)� 
Country of origin (specify)� 
Moisture content� 
Foreign material� 

---Percentage of damaged grains due to insects, moisture, 
---rodents, or germination 

Varietal mixture 
Other 
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23e.� During what period of your purchasing do you refuse beans the 
most often? 

24 .� How often do producers bring you mixtures of new and old beans? 
1. Ne v e r 
2 . Not a lot� 
3.----Approx. half� 
4.---Most� 

25 .� Is there a different price for imported beans than for domestic beans? 
1. Yes ( FRW less/more)� 
2.---Sometimes ( FR W less/more)� 
3. There are never imported beans in this region� 
4.---Don't know� 

26.� What kind of cleaning do you do just after the purchase of beans? 
1. IoJinnow� 
2.==Hand-pick� 
3. Sieve� 
4.----Dry� 
5.----Nothing - (Why? ) 
6.----0ther (specify) 

(SHOW THE MERCHAN T THE TWO SAMPLES: C AND D) 

27 .� What difference do you see between the two samples? 
1. Small 
2. Large� 
3 .---N0 difference� 

IF L A R GE OR SMALL 

27a.� If OPROVIA offered a 5 FRW/kg difference between these two types of 
beans, would you reject more of the beans brought to you than you 
normally reject? 
1. Yes 
2. No� 
3.---Don't know� 

27b.� If OPROVIA offered a 5 FRW/kg difference between these two t ypes of 
beans, would you increase the amount of time y ou spend in y o u r 
operations separating and cleaning y ou r beans to obtain the higher 
p ric e ? 
1 . Yes 
2. No� 
3 .---Don 't know� 

IF NO: 

'27c.� How many FR W more would you demand per kilo to separate and 
clean your beans? 
___FRW/kg 

153. 



28.� If a system of quality standards were installed in the market and also 
followed by OPROVIA where beans of high quality received a higher price 
than beans of low quality according to the percentage of grains damaged by 
insects J moisture, or rodents J the percentage of stones J the percentage of 
foreign material other than stones, and moisture content, would this be a 
good or bad idea ? 

1. Good/Why?� _ 

2.__Bad/Why?� _ 
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D.4 INSTITUTION SURVEY - OPROVIA/GRENARWA II 

(Research Component: Quality Standards for Beans and Sorghum) 

1. IDENTIFICATION 

Name of the institution:

Location:

Name of respondent : _ 

Respondent's title : _ 

Role in purchasing activities:

Average quantity purchased annually : 
Beans
Sorg h u m--==-- _ 
Sorghum flour

Names of suppliers:

Method of delivery: _ 

Frequency of" deliveries: _ 

II. QUESTIONNAIRE 

1. How would you rate the quality of beans that you receive? 
1. Very good 
2. Average 
3. Poor 

2 . Are you normally satisfied with the quality of beans that you receive? . 
1. Always/often� 
2 . - - - So metime s / n ot a lot� 
3. Never 

IF SOMETH1ES OR NEVER: 

2a . What are the most important problems with quality that you encounter? 

ORDER 
Color (age) 

---Moisture content 
---Foreign material 
___Percentage of damaged grains from insects. mo~ture. rodents. 

or germination 
Variety (sped£y) 
Country or region of origin (specify) 
Other (specify) 
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Zb ,� How would you compare the quality of beans delivered by your 
different suppliers to each other or to quality in the marketplace? 

2c.� Have you ever had to throwaway beans that you had purchased 
because of poor quality? 
1. Yes 
2. No� 
3.---Don't know� 

IF YES: 

2d.� What is the average quantity that you have had to throw out 
because of poor quality? 
1 . Majority « 50%)� 
2.--Half (50%)� 
3.----30% to 50%� 
4. 10% to 30% 
5. > 10% 

2e.� Do you throw out beans due to poor quality often? 
l. Yes (specify) 
2. No� 
3.---Don't know� 

3.� Are you normally satisfied with the quality of sorghum flour that you 
receive? 
1. Always/often 
2. Sometimes/not a lot 
3. Never 

IF S 0 ~: E TIM E S 0 R N EVE R : 

3a.� What are the most important problems with quality that you encounter? 

ORDER� 
Color (age)� 
Moisture� 
Foreign material� 

---Number of insects� 
Odor� 
Other (specify)� 

3b.� How would you compare the quality of sorghum flour delivered by your 
different suppliers to each other or to quality in the marketplace? 

3c.� Have you ever had to throwaway sorghum flou r that you had 
purchased because of poor quality? 
1. Yes 
2. No� 
3.---Don't know� 
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IF YES: 

3d.� What is the average quantity that you have had to throw out 
because of poor quality? 
1. Majority ( > 50%)� 
2.--Ha1f (50%)� 
3.--10% to 50%� 
4.--< 10%� 

3e.� Do you throw out sorghum flour due to poor quality often? 
1.__Yes (specify) 
2. No 
3.---Don't know 

4.� Have you .e v e r refused beans d~vered to you because the quality was not 
good? 
1. Yes 
2. No 
3 . Don't know 

IF YES: 

4a.� What are the most important quality factors upon which you base 
rejections? 

ORDER 
Color (age) 

---Moisture content 
---Foreign material 
==:=Percentage of damaged grains from insects J moisture, rodents, or 

germination 
Variety (specify) 
Country or region of origin (specify) 
Other (specify) 

4b.� Do you refuse often? 
1. Yes (specify) 
2. No 
3. Don't know 

IF YES: 

4c.� Have you thou ght of requiring specific quality factors of your 
suppliers? 
1.__Yes (specify) 
2. No 
3. Don't know 

5.� Have you ever refused sorghum flour d elfv e r e d to you because the quality 
was not good? 
1. Yes 
2. No 
3. Don't know 

158. 



IF YES: 

5a.� What are the most important quality factors upon which you base 
rejections? 

ORDER 
Color (age) 

---Hoisture content 
---Foreign mater:l.a1 
---Number of insects 
=====Other (specify) 

5b.� Do you refuse often? 
1. Yes (specify) 
2.--No� 
3.---Don't know� 

IF YES: 

5c.� Have you thought of requiring specific q uaJity factors of your 
suppliers? 
1. Yes (specify) 
2. No� 
3.---Don't know� 

6.� What do you do with beans once they have been delivered, with regard to 
quality? 
1. Winnow 
2. Sort 
3. Sieve 
4. Change nothing 
5. Other (specify) 

6a.� Who does this work? 

6b.� How much time does it take for them to prepare one sack (of 90 
100kg) ? 
1. 10 minutes 
2. 15 minutes� 
3.---30 minutes� 
4.---45 minutes� 
5.---1 hour� 

7.� What do you do with sorghum flour once it has been delivered, with regard 
to quality? 
1. Sort 
2. Sieve 
4. Change nothing 
5. Other (specify) 

7a.� Who does this work? 
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7b.� How much time does ft take for them to prepare one sack (90 - 100kg)? 
l. 10 minutes� 
'I 15 minutes�~. 

3.--30 minutes� 
. 4 . 45 minutes� 

5. 1 hour 

8.� How do you store: 

l.� Beans 

'1� Sorghum flourL.. 

3.� Sorghum 

9.� Do you check on your stocks regularly for storage problems? 
1. Ye s 
2. No� 

IF YES: How often?�

10 .� What types of storage problems have y ou experienced? 

IF PROBLEMS EXIST:� 

l Oa , Who do you normally contact for improving the situation ?� 

11.� What is the average amount of time that you store (time between reception 
an d co n su mption) ? _ 

12. Have you ever formulated a complaint to a supplier because of the quality 
delivered? 

1. Yes� offt.cial (w ritte n ) Non-official (verbal) 
2. No� 

IF YES:� 

12a. What happened after the com plaint was made?� 
1. No longer purchased from them 
2. Received a discount price 
3. Replacement of the bad product 
4. Other (specify) 

i3. In your organization. who negot:l.ates purchasing contracts for: 

1.� Beans

2.� Sorghum flour

3.� Sorgh u m _ 
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IF THE RESPONDENT IS RESPONSIBLE FOR CONTRACT NEGOTIATION: 

13a. Of the two following systems, which would you prefer having installed 
in your purchasing operations? 

(1)� Make a contract with a pricing schedule where different, specified 
quali.t:i.es of beans receive different prices, and adjust the final price 
following the delivery and the verification of the quality actually 
delivered. 

(2)� Make a contract for a specified quality with a maximum permissible 
level of defects for several quality factors, and pay only for those 
quantities which are delivered which conform to those specifications. 

l ,__System 1� 2 • System 2 

13b. Why?� _ 

14.� What combination of price/quality would you prefer for your operations? 
1. Premiu m price for high quality� 
2 .---Discount price for low quality� 

14a. Why?� _ 
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D.S� SURVEY OF THE NATIONAL BREHERY - OPROVIA/GRENARl-1A II 

(Research Component: Quality Standards for Beans and Sorghum) 

1. IDENTIFICATION� 

Name of respondent: _� 

Respondent's title:�

Role in purchasing activities:�

Do you use sorghum in your beer?� 
1.� Yes (continue with Part 1, question 1) 
2.� No (continue with Part 2, question 14) 

II.� QUESTIONNAIRE PART 1 - If they use sorghum in their beer: 

1.� How many tons do you use per year? tons

2.� What are the countries of origin of the sorghum you use? 

3.� Who are your suppliers? 

4.� How is the sorghum delivered? 

S.� How frequently is it delivered? 

6.� What is the average amount of time that you store sorghum (the 
average amount of time between delivery and utilization)? 

7.� What is done to the sorghum just after delivery and prior to utilization 
(cleaning, inspection procedures, handling processes)? 
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8. Do you have 
observe? 
1. Yes 
2. No 

quality spe~ca~ns that you require your suppliers to 

IF YES: 

8a. What are these specifications? 

9.� Have you ever purchased sorghum from OPROVIA? 
1. Yes (specify when and how much)� 
2.---Never� 

IF YES: 

9a.� What did you think of the general quality of the sorghum that you 
purchased from OPROVIA? 

IF NO: 

9b.� Is there any particular reason that you have not purchased sorghum 
from OPROVIA? 

10.� In general, are y ou satisfied with the quality of sorghum furnishe.d by your 
suppliers? 
1. Always/often 
2. Sometimes/not often 
3. Never 

11 .� Wh a t system do you use to control the quality of sorghum that y ou receive? 

12 . Have y ou ever refused sorghum delivered to you because the quality was 
poor? 
1 . Yes 
2. No 
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IF YES:� 

12a. What are the quality factors upon which you usually base rejections?� 

13 .� Have you ever paid a discount or premium price to suppliers to encourage 
delivery of a particular quality of sorghum? 
1. Yes 
2. No� 

IF YES:� 

13a. How did it work?� 

QUESTIONNAIRE PART 2 - If They Do Not Use Sorghum: 

14.� Why not? 

15.� Have you ever used sorghum at this brewery? 
1. Yes 
2. No� 

IF YES:� 

15a. What were the results?� 

16.� What grain(s) are you using if not sorghum? 

17.� What are the quality requirements of the grain you use? 

17a.� Physical quality (foreign material, damaged grain, moisture content, 
germination %, age, etc , ) 

17b.� Varietal characteristics/genetic factors (seedcoat, color, endcsperm 
type, floury vs. corneous, seed size) 

18.� What a p p ro xfm ate amounts of each type of grain do you use? 
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19.� What are the buying specifications for the crops that you buy? 

20.� What do yeu do with the crops after reception (clean, dry, grind, sprout, 
etc.) ? 

21.� What are your inspection procedures (sampling method, analyses conducted, 
what equipment is used)? 

22.� Would it be possible to have a copy of your buying specifications or of a 
purchase contract that you normally use with your suppliers? 
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19. What are the buying specifications for the crops that you buy? 

20. What do 
etc.) ? 

you do with the crops after reception (clean, dry, grind, sprout, 

21. What are your inspection procedures (sampling 
what equipment is used)? 

method, analyses conducted, 

22. Would it be possible to have a copy of your buying specifications 
purchase contract that you normally use with your suppliers? 

or of a 
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