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PRJEPACE
 

M (a frequent informant) asked how it is that anyone canknow how to build a (photovoltac-powered) station; why do only
they know how to do that? If the explanation were written down
 
or something, anyone or everyone could know how to make such things;
but only they do. Is there a little "devil" (diable - a refertnceto kinkirisi sprites) in the bush that told them how? Here at
Tangaye there are people who have gree-grees who can kill or make 
someone ill twenty kilometers away using them. 
Perhaps those
NASA people have something like that to kLnow such extraordinary 
things!
 

I said that the Zaose ancestors believed the sun and God
to be one, Nab'Ouende. He agreed, but added that he was skeptical

of this, that to him the sun was fire and that he doubted that God
would allow Himself to be 
 "hung out there" as is the sin. every day.
I asked what the ancestors would have thought about the station's

photovoltaic panels "catchin-", and transforming the sun into power.Be said that the sun looks over all the earth, and sees everyt hing.
3ut there is nothing that 
lives that doesn't have its chief. The
animals have man as theirs; men have chiefs, and there are greater
chiefs than these. These great ones have the sun as chief. Ifthe elders found men capturing the sun, then they would reconize
them as God, for they were greater than the sun they Imew as God 

have gree-grees to know such wondrs.
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1. INTRoDUCToN 
A. PURPOSE AND SCOPE 

The -goal of the Solar Energy Demonstration at Tangaye,
'Upper Volta,. is "to improve the quality of life a: 1 productivity
for small farmers"' (Meyer 1978). A project of the Ulnited State-
Agency for. International. Development (Rura Developent Office,

4xadougou Mission) 
 in close collaboration with the National
 
Aeronautics and °.Space Administration (Photovoltaic D
m pp<, "S. " . . - + . oent an 
Support Office, Lewis Research Center), Its Overall opurpsein
 
"to demonstrate, study and evaluate the potential for use of so.Larens9r as (a),'ower source for comoa village tasks 'uci as grain
milling and water pumping (ibid.) this within.the wider
 
conceptual context of a TAB 
 Regional Pr-oject, "Studies of* Liergy.
 
Needs 
 in the Food System"
backg-iound history, 

(No. 931-0234). Information on'thetechnicaladequately dsqribed in a numbe
preparatlons and implementation areor documents (e.g., Meyer 1978,
 

NASA LeRC 
1977), to which interested readers are invited to address 
their attention. 

The Solar =.ergy Demonstration at Tangaye has received a
great deal of ou.tside interest and attention. Visitors to the site

have been legion. 'The West African Economic Community has included 
it in a film on renewable energy projects. Photographs and
descriptions haveapeard or soon il in a nllr of pbc& 

conferences in the U.S., Japan, and elsewhere. Some American
observers hold the demonstration in high esteem, and in part base. 
upon Its performance, have planned future projects for other sunny
parts of the world. Others have had a more jaundioed viev, referring
to it:a, .0a.og, with "something, always going scey!" In truth,
the demonstration is probably less significant than some'may have 
hoped; bmt it is certainly more *so than others had feared.
 

, . .. . cum ent
 



The P.rposeof the roll owing report is to determine the
 
L• u-e of 
the benefits of the demonstration for the peasant faJera 
of Tangaye.: Specifically, following more general social and 
technical research in less-developed countries, it has.been hopedthat an input of energy from Pumping water and grinding.'grain viaa power system such as the present-photovoltaic application, --ght

ease the main time-and-energy-consuming chores pf a woman'. everyday
life. Time and eaerg: thus freed might be redirected to productive 
activities, 

.°
and thewir.... erdepnat hrb
depedant thereby 

improved. The Present research is directed to the identificatior
of those benefitifigfrom the solar instalation, and to an analysis
of whatever effects'the use of station* facilities mav --i the 
lives Of rural faming familie;.**
 

The .athi*opological 
 component or the Tangaye Solar Energy
 
Demons tration has been 
 divided 'into three parts: a Six-,mnzthbaseline study conducted in 1978 by Grace Hemings of YLe University; 
a tIee-week mid-term social impact evaluation in October, 1979,
by the present researcher; 
 and a three-month final assessment over
the summer of 1980. This latter culminated eight months' data
collection by Voltaic assistants (from November 1979 till June 1980)

following a research strategy of questionnaires devised by Hemmings. 

To 1s. Hemmings go all honors for the creation of the
questi6nnaires, and to the two research assistants (KOUELA Keyoure
and LECGA Jeannefau)or-the 
 sccessfl..impementton;"I.
 
Tne elame (as the last pe-sdn 'in an advisory capacity 
 to have had
 
an opportunity 
- in October 1979 ­ to alter the questionnaires) +
 
for defect& in their form and 
 application. Monday-morning quarter­
backing is only useful if the lessons be applied the following

Sunday; any criticism made 
 here of Hemmings' baseline study or of 

* "Station" is used to designate the buildings and location of thesolar energy demonstration at Tangaye. 
** The scope of work for the present contract is given in annex.

That, in the few days I was in Tangaye in October, I consciouslychose to change the existing questionnairesas not to confuse as little as possible, sothe research assistant
throughout her study, 

who had worked with Nemmingsand who would be responsible for teachingnow assistant theto be named after my departure (see Roberts 1979:31),does not diminish mr responsibility. 



,
 

her questionnaires is •presented to explain why at certain pointscomparative.analysis 4as to prove impossible, and to allow future
 
researchers to :avoid simila=.pitfalls, 
Since the overall project

focus is development research present and future, any findings that
contribute to creating a more efficient methodology for future

application should 
be considered a positive and constructive product
of the .roject"(Cr. 11rrilland Popper 1978: 11-5), even a they 
may describe shortcomings and disappointments concerning present

goals. 
As Voltaic wisdom has it.,"the knowing one fails, but the
 

ignorant one does not fail" (Hall and Hall 1948:23)0 

B. P192SMATION 
In presenting the findings and analyses of the presentsocial impact evaluation, a conscious effort has been made to digest


and reduce the data as much as possible. The large carton solid
with completed questionnaire 
forms that I found upon my arrival at
Tangaye in June 1980, was first boiled down to intermediary sheets
through preliminary sorting; then further still with various
calculations and/or manipulations; and finaly, graph's, charts and
maps were produced. some
Far from authors' seemingly-endless listsof raw numbers that cause all but the most dedicated readers to sigh,yawn, and quickly leaf past to the paper's conclusions; 
these figures

allow both a ready comprehension and assessment of a major trend,

nd the.oppor u. moedeaoescranyh-cr rfor 


ose -to
 
-examine- the graph.' more 
 closel'y. 

Concurrently, an attempt has been made to explain and describe
the various aspects of the demonstration and its evaluation as

succinctly as possible. 
Me reader must recognize, however, that the
terse, Cartesian phrasing of writers in some disciplines - whichreads as smoothly as a set of mathematical equations Is not possiblefor social anthropologists; in fact, a point to be made in the presentpaper is that the subjects of this research cannot be contained,
managed or measured as can some quantities, being the usually­



unpredictable, often-ornery, always-independent human beings they
are. For a social anthropologist with a theoretical perspective

such as my own, then, the unqualified declarative sentence (People
do A.and are B with a frequency of C because of D and R.) i a near

impossibility.* Instead, as many factors as possible recognized tobe at play in'a given arena ame identified, and a trend or impression
of the sum of such parts presented. When discussing the thoughts

and actions of human beings, one must always be aware of the total

social context, since life is only neatly compartmentalized on paper,
and the reductive writing process by definition produces an illusion 
of order that obviates vitality,** 

C. ETMNOGRAPHIC BACKGROUND 
Many general ethnographic points concerning the Zaose people

of Tangaye have been made in previous papers (Hemuings 1978 and
Roberts 1979); others will be as they prove relevant to the 
discussion below. 
Here it is appsite to reiterate that Tangaye is
composed of sixteen hamlets,+ a clustering of some 2,927 people++
 
over an area six to eight kilometers in diameter. 
The maps of

Figure One and Figure Two serve to locate the hamlets Westin Africa,
Upper Volta, the Arrondissement and Canton of Diabo, and Tangaye
village; the second figure indicates the d:Stribution of population

among the hamlets, according to Hemmings' census 
material (1978:12). 

* =:. Tan .e is.a "yillage" in that it haa one chief, -a
 
1d5iqmij'ie iicor, 
 and'is 6:c.nsidered as uch by th Voltaicgovernment. It has few of the centralized features ordinarily 

Proponents of different schools of social thought vary in this
ability; the reader will notice that this footnote is examplean
the point being made above. 
of
 

Social issues are similar 
to thone of modern physicsasn Berkeley physicist Henry Stapp 
in this regard;

has recently paraphrased Einstein'stheory of relativity, "The world appears 'not as a structureof indepently existing built out
* . . entities,ships among elements whose meanings 

but rather as a web of relation­arise entirely from their relation­ship to the whole'" (Newsweek, 13 Aug 1979, p.46). 

For more on Tan-aye's hamlets, see Roberts 1979:38-39. 
4+ According to 1979 tax data from Diabo Arrondismement; there are about32,000 in the Arrondissement as a whole,
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II. WATER USE 
A. IDENTIFYING STATION WATER USERS
The station water 
system has worked well from Its inceptionin larch 1979. Figure Three, "ompiled from informationweekly as a recordedpart of the station manager's data collection,* showsthe curves of water quantity and hours of pumping per weekperiod which for tba,concerns us most directly, from October 1979 till Juneof 1980. 
As one would expect, their zeniths are at the height of
the dry season, in Mrch-April. 
Then there is an average of about
113 m3 of water Pumped 
 per week, or around 16 m 
daily. In comparisoi 

etite
installation or drawing from the same well prior to­of the solar pump (for February 21, 'May 10 and 18, and
June 2, 1978) show 
 that previously only a third of this amuch less .mot*- or-
was withdrawn (1978: chart XIII-XVI). 
 Other wells in the
same area drawing from the same water table (notably thosejust across to the souththat road, and to the north along the streambed)'are usedless now than before, through villagers' use of station water.probable It isthat there is a balancing effect in terms of total drain ofthe table. 
Whether this is complete or not (i.e., whether or not the
total amount withdrawn from the whole water table is roughly the 
same
now as before) is beyond the author's information and competence to judge.
Uhat cam be said is that during the dry season, roughly the same amountof water for personal uses per person per day is used now as was two
years..-ago. 

of._190, there -were novisible effects" of over-depletion of the
dry season: 

water table during the previousThe rains of August quickly brought the over-all water table
 
to near surface level (literally, within 
six inches)depression where the station stands.** 

in the slight 

* For a discussion of the station manager's role, see Roberts 1979: 17-18,
and Section IV below.
** The area became quite a marsh in late August and early September.Water stood several inches deep in the wild grass and sorghum fields;
seeped through the cement floor of my house and four feet up the wallsby osmosis; threatened to overflowcrop of mosquitoes the latrine; and allowedto breed. Contrapuntal a bumper
nocturnal fugue in appreciation toads and treefrog, sang theirof puddles
ointment became 

made just for them, and ?4rcologthe order of the day. 

PPeva caP aqe. EIIuk 
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An analysis of station water use may be approached through

two variables (viz., number of. visits and 
 quantities drawn, both per
hamlet as units) and through a breakdown of uses by hamlet residents. 
Figure Fou , based upon data collected roughly every week-with a
questionnaire devised during my October site visit,* reflects the bm= 
curve as Figure .Three's, through the total number of visits to the 
station water system for these dates.**
 

To break down 
 these same data according .to the various hamlevs 
of origin for those using station water, Figures Five and Six'are 
presented. 
As the former dramatically shows, except during the peak

months of the dry season, people of two. hamlets (One and TWo) make 

ninety per.at of all visits to
over 

the station well. Using a ore
 
inflated vertical scale, Figure 
 Six completes Figure Five, indicating
the origins and percentages for visits by persons from hamlet@ other 
than One and Two. 
 Again, most hamlets are very weakly represented.

During dry-season months, people of three (Five, Nine and Three, in
 
order of use) comprise the major secondary users, with a few from

others (Seven, Four, 
 Eight) regularly, but more rarely coming.

Figure Seven, a map of Tangaye, + makes sense *of this. Primary
station water users are those living in greatest proximity to the
 
facility, while secondary ones live just beyond, but for the most part

adjacent to these latter. 
Several hamlets are as 
close or closer than
 
some of those of secondary users (Six, Ten, Eleven), but have important,

ill-season wells much nearer; and people employ the water of these
 

through Sixteen) rarely, if ever use its water. 
The distance is deemea
 
too great, and women prefer to exploit whatever wells may be in their
 
vacinity,++ 
to making the arduous return Journey carrying water. 

For examDles of the questionnaires employed, see Roberts 1979:45-h9,

** Two dates present difficulties throughout1980, the analysis: March 26th,when the research assistant became
being able 

ill and left the station withoutto find a replacement, and April 9th, when all work on theproject was interrupted, 
for a 

the assistants requisitioned by Dr. David Sokalsurvey he conducted on the meningitis outbreak in the Tangay. area.
+.The original map (1-10,000) was Paced and drawnNovember, 1979; by Pascal Leossogo inthe map mentioned by Hemming, (1978:18) was. never made
available to me. 
~Se eEsumings (1978: Part VI) for a description of these other wells, 



.3 I
 

°10 

I I
 

S.. /" a 

\1' 

F5*, A - r - ep tai n W a e s 

I I.
 

4
F~s,. -Dry-Season Station Water Use 



/oo v DeC79 Jan 80 Feb Mar A r M 

CuCL 

8674 total visits 

hamlet #1 
Fig. 5 -Station Water-Use Percent - #2 



A 
I.S 

4,6 - , 

6. 3.6 3 9A1 

Is, 

~3,3 
I I .io I. ,4. 

4 

7 %C6 
9 

3'2.1 

5 
7.5 14 IS IS 14 

3. .5 9 1 7555 7 9 
i -I 3E. 30, -96 q36' 5 

36 ,IL_ 3 
5 

.8674 total visits 

Fig.6 -Secondary Station Water Use 
By Numbered Hamlet 



14
 

: ....---
A.- !!..---.AA 

"A::::.:J
 

A,.. 

151 

140 

Scale 1140,OOO cm 

"-" Primary [wet & dry 
seasons) 

":' Secondary fdry onlyjFig. 7 - Station Water Use :..S: 
 r yOStation Well 
All-Season Wells 



15.
 

Proximity, then, determines station water use (Cf. Hemmings 1973:24;
 
Roberts 1979:3-4).
 

B. QUANTITIES PER USE CATEGORY
 
.Still depending upon data collected with the station-based
 

questionnaire, quantities per sort of use may be computed.: A great

deal of effort was devoted to collecting these data; assistants were 
to work in shifts of twenty-four successive hours,* recording the
 
names of all users, their hamlets, the quantities drawn, and the uses 
to which the individuals stated 'they intended or could be observed
 
to put the water. Pascal Leossogo, overseeing this, happily took 
the initiative early-on to determine the volume of containers people

brought, and to write on the outside with housepaint the corresponding 
figure; during the summer of 1980, the numbers were still readily 
visible, bobbing along through the six-to-twelve foot sorghum upon
 
the heads of water-seekers. 
 oIether or not a container was altogether 
full, how much was spilled, and whether there were "sixteen" or
 
"seventeen" liters taken, were natural factors making any such measure 
approximative; nevertheless, Leossogo's innovation brought an added
 
acauracy to the estimation of quantities taken from the station.
 

Uses for water were broken down into ten categor" for the
 
most part corresponding to those of Hemmings (1978:31).** These were
 
"household" (menaz/g), "bathing," "laundry," "garden," 
 "small animals,"
 
"large animals," "miscellaneous tasks," "beer-brewing," "house
 
construction or repair," and 
 "watering-thi F.J.A. gardens.+ The first
 
seven of these represent "personal" uses, in that they provide profit
 
more or less equally to all members of a household, or all members of
 

This proved unnecessary, and the method was modified. The rains of thesummer of 1979 were heavier than those of 1978, it is said. Whereaswomen came at midnight or later to obtain station water during the driestmonths of 1979, they generally stopped coming by 9:30 or 10:00 PM thisspring. Alternate sources of water were available longer and to more women this year than last.
 
** Hemmings' categories referred to water use witnin the compound andnot at the station water source as do these; "drinking" was combinedwith "household" uses, while "bathing was made separate from this last. 
+ F.J.A.'= Formation de 
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the household can be expected to engage in the activity (e.g. bathing)
 
with a roughly equal frequency.
 

The first category, "household," is water taken zo the

compound for cooking, 
 drinking, washing dishes, bathing, giving tochickens or household animals, throwing on whatever "kitchen gardens"
there might be, seeing to household jobs or minor repair, and the ike.
Ma other words, there is an overlap of this with those categories
listed here second through seventh. These latter are, for the most
part, uses to whdch water is put at the station itself. People go

there to bathe and wash clothes; they drive their animals thore and

do various odd chores such 
as soading fibers to make rope.

Figures Eight through Ten show the quantities of water need
by people of three targeted hamlets. In Figure Eight for Hamlet One,averages are indicated both for all months of the study, and for those
of the dry season when persons from Hamlets Five and Nine ascame
well (as in Figures Nine and Ten). By dividing these averages by

Hemmings' census numbers for each hamlet, a 2y rough 
 quantity of
water per person during these months can be determined. 
The
 
approximately 197 people* of Hamlet One would use about ten liters
 
per person during the key dry-season months, then, and about nine

overall. The 
 141 of Hamlet Five aboutuse nine and a half litersapiece during the months of their station visits. The 215 of Hamlet
Nine, many of whom continue to use closer, hand-dug wells (in which 
more water per userIs available, given the decision of some to use 

fciitesJftcrolaho-thhr,-eStio and a fillitir:6 6fstLtionwater per person. The numbers for Hamlets One and Five correspond to
Hemings' estimate of nine to ten liters of water per person used 
during the dry season (1978:22). 

These population figures are approximate,departures, births and 
given arrivals anddeaths during the entire study period. Timedid not permit another census of all of Tangaye, although this wasdone for the targeted hamlets,

** These same figures of Hemmings will be discussed further. n 
Section II.D.
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1. BATHING 
More can be said about at-station water use, through the
 

vehicle of Figures 
Eleven through Thirteen, and through observations 
made personally and by Pascal Leossogo.* Clearly, people from
 
Hamlets One, Five and 
 Nine enjoy bathing at the station. There 
 to
draw water for home use, to bring grain to the mill, or for any other
good reason that may occur to them, they take a container of water 
off to the side and bathe themselves and often the youngsters

accompanying them. The following passage recorded by Leossogo captureswell the eloquence with which one old gentleman expressed his pleasure:
 

Pascal, lend me 
a bucket to bathe with. 
Really,
here (at the station) it is easy to bathe, since
there's always plenty of water. I've not bathedfor.three days, because at home (in Hamlet Eleven)
after a long journey you're tired out, and 
to go
to the streambed is not easy, it's dark andbushes have frightening shapes 
the 

at night! (Laughter).And in the compound, the women have only gotten
water enough to cook with. If you want an argumentwith your wife, take some of her water to batheyourself, and she'll tell you all your faults!!
(More laughter). But here, the water itself makes 
you want to wash!
 

Another joked with Leossogo in the following manner:
 
Pascal: Hey, old friend, are you in such a hurry
to bathe so you can see your little darling? 

Old Man: Yes, you rascal, I have' to be clean to
please my wife, she insists on it. 
I no longer
need someone to draw water for me, and it's fun 
~:~itht~ieselittle things (tihe 'short*.s-'ection of hose attached to the faucet - this a
ribald reference). 
Now we're cleaner than those
people in Dore (Hamlet Three), since we wash
daily and some of them can go a whole week without
doing so! My wife and children no longer need tobeg to bathe! (Laughter). 

Water carried long distances for bathing is a labor luxury few can 
afford or permit themselves frequently. 

*Leossogo's notes were recorded at the time in a notebook maintainedover the research months at my behest. 
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When Figure Thirteen iS consulted, it is clear that people

depending upon other wells than that of the station do not use as
 
large a proportion of water 
drawn there for bathing at the site.* 
In other words, as could be expected (Cf. Hemmings 1978:25), those 
using station water tend to 	bathe more frequently, and many of 
those not using the water for household tasks, still come there to 
bathe. 

2. 	 LAUNDRY
 
Washing clothes is another 
important at-station task in which 

it is easier to bring the activity to the water source, than it is
 
to carry the 
water elsewhere for the activity. Pascal Leossogo's
 
notebook contains a relevant 
passage showing his own flair for prose: 

Ah yes, 	almost every day women, men, girls and
boys come, sometimes from far away (Hamlets
Eleven, 	 Nine or Three being cited by name), towash their clothes at the station. On the eve

of holidays, the station becomes a veritable

laundry 	 (lressing in Franglais). From morning
till evening, they are there bending in the
fierce sun, theit skins glistening; they*washall their clothes until the last rag. It's
 
easy, it's good, it's warm (or friendly,

chaleureux), it's a.-reeable.tv be among them.Children attracted by this friendly 
 eeting

seek dirty laundry at home to take part in the
crowded laundry 	session. They wash clothes forthe pleasure of it, because they want to, and
necessarily because 	

not 
the clothes are dirty. Anold man told me I. should ask them to do theirwasing farther from the strtion well, since they


bring the last rag in the house to wash! (and 
are thus in the way).
 

This touches an important aspect 
of water-drawing that will 
be discussed at greater length below: the social. The importance of 
washing clothes as an at-station activity, compared to its lack 
thereof 	at other wells, is shown in Figures Eleven through Thirteen.
 

Even when percentages are calculated without the category "household,"the resulting figure for bathing is only three points higher for thewells of Hamlets Ten and Eleven, while that of 	Hamlet Twelve remainsthe same. This data was gathered using Hemmings' questionnaire,

"Well Use." 
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u~e can surmise, then, for cleanliness and for fellowship, Zeople

using station'water may wash 
 their clothes more often than do those
 
depending upon other wells; and people 
not usin_ station water for

household purposes, may 
 come there nonetheless to do theiT. uIy. 

3GARDEN 
This category refers to water drawn for kitchen gardens or,occasionally, for fruit trees. The charts reveal that relatively


little station water is specifically drawn for this purpose (and

none at all is 
 from other wells). The importance of kitchen gardens

was over-emphasized 
 in.the October -report (Roberts 1979: 8-9);

impressions then wer.e.influenced 
 by the literature on Mossi 

the Plateau and elsewhere (e.g., Skinner 1964, 

pf
 

Hammond 1966). While
 
women do grow 
tomatoes and chili peppers in protected areas around

the straw f ening of their yards, this is a late rainy-season activity;
water once-used is probably thrown onto such patches to prolong the
plants' lives as far into the dry season as possible. Okra is grown

in the cornfields, as are vegetable leaves. 
In the hollows near
 
streambeds (bas-fonds in French) are protected gardens, yet here too,

usually only manioc and perhaps a few yams, chilis and "African tomatoes"(a solanaceous fruit halfway between a tomato and an eggplant) will be 
grown. Vegetable gardening, then, does not seem to have the significance 
among the Zaose that it may among neighboring peoples.
 

Small domestic animals ­ sheep and goats ­ are tended in flocks

by youngsters during the dry season; and often, at least the adults
 
ar-e tethered during the rainy, to prevent unwanted incursions into

gardens.and fields. 
The same youngsters then go to help their parents

in agricultural work. At times children too young to be of any 
significant assisitance in the fields, are sent to tend the animalsin .the wet season as well, particularly if there are both many children
and many animals in the family. It is often boys who drive the flocks

toward watering places, either the shallow wells in the streambed, ox 
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later in the dry season, to wells where water is drawn for the 
animals.
 

A comparison of the 
graphs of Figures Eleven and Twelveindicates that of station water used by inhabitants of the three hamlets,a greater percentage is togiven small animals by persons of outlying
hamlets than is by those from Hamlet One, whose compounds lie closestto the station. This does not mean that more animals are possessed
by the former, or that more water per animal is consumed; but simply

that an easy and logical way to procure 
water for the flo- is to
bring the animals to the source, in this case the statio" 
 aucets.
Those living about the station use more water from its tank, and may

carry -water the short distance to where animals are penned. In Figure
Thirteen, it is clear that relatively little water is drawn from wells
for small animals in comparison to 
that given large ones. An explanation
might be that the easily-driven sheep and goats are often brought to
the station source, where the water need not be drawn, and where the
gathering of friends and relatives makes the place one of constant 
merriment. 
Other people exploit the sandy streambed (a water source
 
less well defined than wells) for animals of this sort. 

5. LARGE ANI"hALS 

In Figures Eleven and Twelve, the category "large animals" is
restricted 
to each hamlet's share of the sixty or so donkeys and the
several horses of Tangaye. 
 Cattle were brought to the station during

the mon-ths-6 1.ntifu water, Wt Leossogo decided they req id-too
much water and that their arrival in the confines of the station yardwas too disruptive, to allow their being served beyond November of 1979.
Donkeys and horses are easily - and singly - ridden by men or boys to
the station to be watered, on their way to or from other labor or thecompound in the evening. In Figure Thirteen, on the other hand, cattle 
are included and account for the largrest percentage of total water, sincethree cubic meters or more may be drawn daily from a single hand-dug well 
for this need.* 

On cattle water needs in Tangaye, see Hemmings 1978:22-25.
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Some of the major cattle wells are those just to the north
 
of the station, or 'the ones of Hamlets Ten and Eleven (Figure Thirteen).
Women now use station water who may have secretly drawn water from
 
wells in the absense of the herders who 
 had dug them. Running conflicts 
between women and herders used to result (Hemmings 1978:20). It is
 
the impression of informants 
 that there is less social discord of this 
sort with a reduction in competition among those obtaining water - for 
household needs or for cattle - in the vacinity of the station. Disputes 
were again reported, however, in outlying hamlets; we were told that 
women stealthily drew water in the dead of night when cattle wells are 
unwatched.' This practice was doubly lamented, since the serpent
 
"children" of the well-inhabiting 
earth spirits may be encountered
 
aocidentally, 
 with grievous result. 

A final word about the watering of large animals may be added 
here. In the mid-term assessment (Roberts 1979:11), the question
 
was 
 raised as to whether the easy availability of station water might
 
not attract cattle-herders 
 to exploit this resource, which in turn
 
might prove detrimenta 
 to the water table and to the delicate dry­
season ecosystem. 
By banning use of the station water for cattle,
 
this matter was ostensibly solved. 
A secondary issue remains in the
 
possibility that freeing cattle wells around the station for unique
 
use by herders, 
 may prove individually beneficial (more water per beast), 
lead to a~growth in herds (more born, less dying from dry-season rigors), 
and finally bring .about an over-taxing of the ecosystem after all. 

Acar&tle--survey was conaucted .- no easy endeavor in early
 
September when one can 
hardly find one's path through the marshy valley
 
and among the twelve-foot sorghum stalks, 
 let along small herds of
 
cattle (averaging 
seventeen head) deliberately kept out of sight in the
 
scrub beyond cultivated 
lands. Their owners camping beside distant
 
fields are 
equally difficult to contact. Twenty-three of twenty-six
 
herds were counted 
or their numbers reported. The 336 head at the end
 
of 1979 were increased to )0 8 
 in September 1980, an apparent increase
 
of twenty-one percent. Both 
figures are in the neighborhood of the four 

hundred estimated by Hemmings (1979:9), especially if adjusted ith th 



28
 

fifty-one hypothetically in herds not counted (three times the seventeen 
head per herd average). Births appear the same (forty-six in 1979,

forty-three 
so far in 1980), while deaths were halved (fifty-nine in

1979, twenty-three 
in 1980). Seventeen were sold and fourteen butchered
in 1979, while oneonly has been sold and four butchered this year;

two were purchased in six in
1979, 1980. It must be recognized that 
these may be inaccurate figures however; the research assistant was told

by one man that he had only five head, while the former then observed
his herd and counted eighteen. Fears of taxation preclude honesty
 
(Cf. Hemmings 1978:9).
 

Conditions do seem more favorable for cattle this year than last.

It is too soon to know whether there are any trends here of longer termthan this, however, since other factors are undoubtedly more important

than has been 
 the presence of the station over the past year and a half. 
An epizootic of what was probably anthrax (characterized by black, 
spongy meat) struck in 1979; three-score died, and others were sold as

quickly as possible.* Furthermore, 
 the rains of the 1979 wet season
 
(available in the dry of 1980) were more substantial than were those of
1978. The rains of 1980, too, have been abundant, and there has been
 
no anthrax at Tangaye; perhaps 
 this will be another good year for cattle. 

6. NISCELLSEyOUS TASKS
 
This final sub-category of personal water uses is 
 c, -osed ofsuch chores as the soaldng of fiber for rope-making, of straw for fence­

weaving,.and the like. 
Since the quality of the water has little 
influence upon such (ie., it can be perfectly fetid and still serve

the purpose adequately), it is 
 likely that rather than walking to the
 
station to fetch or
water than carrying heavy supplies there, many

choose to use water remaining in the wells or other sources already

dried down, contaminated by debris, and deemed unfit for other

consumption. Also within this category 

suchare other infrequent tasks 

It is not that people are unaware of the dangers of this murrainis well remembered that in 
. It

the late 194Os a French veterinarian hadTanga.e cattle slaughtered and buried because of the samevillage inhabitants are disease;said to have exhumed the carcasses, to have eatenthe meat, and to have nearly all died as a consequnce'e 
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an the making of shea butter, which, anas in-compound activity, might
but for its relative insignificance, been included elsewhere. 

7- HOUSE CONSTRUCTION
 

Illustrated in 
 Figure Fourteen (with "waves" in the lower 
portion of the bar graph) are the quantities of water used by 3amlet
 
One residents for house construction on the survey days. 
This
 
activity shows a seasonal curve. 
Data for Hamlets Five and Nine,
 
not shown here, also produce similar curves, but with much less

significant figures, again due to the fact that water to be mixed with
 
earth for brick- or mortar-making need not be clean or otherwise of
 
the quality desired for other household uses. 
Given the considerable
 
quantities of water required in house-building and the necessity to

make bricks as close as possible to the construction site, men will 
opt for whatever water is 
nearest.
 

Leossogo has 'recorded the complaints of people living in more
distant hamlets, that those around the station are spoiled by the ease

with which they can procure water for building. He also noted the

various circum.stances 
 of house construction in the hamlets around the
 
station, the number of bricks made, and the provenance of the water used.
 
Many of those people depending upon station water for household uses

exploited such wells as that at the foot of Pi'Mongo, the rocky outcropping 
to the north of the station, for building needs. 

Reasons for building range from a-desire to replAc=6 a housecrumbling from past years' rains; 
a need to house a son back from working

in Abidjan; 
 a need for more sleeping space for children growing up
within the compound; the taking over and rebuilding of a compound by an
adult son at the death of his father; a decision made by father and son
that the latter should create a new compound so that each can profit
from the added space and the near fields manured by domestic animals; 
a need to replace a house hastily made of straw fencing, 
Ith one ofmud bricks; a to movedecision a compound from a place marshy in the
in the wet season, to one remaining dry throughout the year$ and the
like. None of these is capricious, or in any way out of the ordina.y. 
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On the other hand, it is easier for people in hamlets surrounding
 
the station to procure water for building, 
 either from the station 
itself, or from wells less-used nowadays by women preferring the
 
station faucets. 
A decision to build, then, is facilitated in direct 
proportion to this ease of water-drawing. It is likely - but a trend 
possibly identified only over a number of years - that the hamlets 
around the station will receive more house construction than those
 
where obtaining water 
during the dry-season building months never
 
ceases 
 to present problems.*
 

8. BEER-BR1JING
 

Figure Fourteen also indicates (with the clear, upper portion
 
of the bar graph) amounts of water drawn for brewing dolo beer on the
 
survey days. Whereas house construction shows seasonala curve, beer­
making does not: The beverage is always popular!** 
That substantial
 
quantities of water were drawn for brewing on the observation days does
 
not mean a great number of women 
 were engaged in this ac The
 
process requires large quantities of water, sometimes several 
hundred
 

liters over course of
the eight or nine days' brewing. lore will bewritten about beer-making in Section III.D.3, on 
the uses of time freed
 
by exploiting station resources.
 

C. A FURTHER WORD ON OTHER WELLS 
Figure Thirteen. mentioned above, illustrates the breakdown 

of watv rugi-at ttree-diffdrent wells 'i--er-'dl fsr'ent-fndeed, bne from
 
the other. Looking back to Figure Six, 
 inhabitants of Hamlets Ten and 

The lack of probability that any ­ least manyor at - will choose tomove from outlying hamlets to within the vacinity of the stationbecause of such convenience, is discussed at length in Roberts 1979:36-39. 
** Certain activities for which beer is regularly prepared, such asagricultural work parties, are seasonal. 
+ Thirty-six hours are needed to soak the sorghum, that thengerminate over another full day and 

is allowed toa half. The sprouted grain in driedfor three days thereafter, then stone-ground and soaked for a few hoursbefore cooking for a first three hours; it is then allowed to coolovernight. It filteredis of its sediment the next morning, cookedandall day, then allowed to cool an hour or so; yeast is added and It isallowed to ferment overnight. The beer is then ready next morning. 



32
 

Eleven regularly - if infrequently ­ use station water, while those
 
of Twelve rarely if ever do. The well of this latter hamlet is one 
of the few in Tang-aye to be improved (deepened and cemented), in
 
this case by an agency called Freres des Hommes, in 1978 (Hemming. 
1978:18). It is dependable throughout the year, serves the sort of 
purposes and is used in much the same way as is the station source; 
that is, primarily for household needs. The wells in Hamlets Ten
 
and Eleven, on the other hand, are hand-dug and are maintained by
 
cattle herders who use them to water their animals. In such areas,
 
as Hemmings has described well (ibid.: 20-21), women must use both
 
their backs and their wiles to obtain sufficient water during the
 
driest months, at whatever place and time possible and/or necessary.
 
Well-side activities are much reduced under such conditions (as they
 
appear to be at the Hamlet Twelve well, where the need for household
 
water is too great to allow such luxury). The possibility for
 
self-indulgence at the station must increase in direct proportion.
 

With the installation of the station water system 
and the
 
subsequent development of its use patterns, one might wonder if certain
 
wells, the less convenient, less adequate and more dangerous (due to
 
slippery banks and cave-ins) might not be abandoned. This does not
 
seem to be the case, although some, such as 
the nexus of wells in the
 
eroded gully to the north of 
 the station, do show something of this.
 
(as was mentioned in passing above). 
While women from Hamlets Two
 
and Thr-.e ..
used Lh-se.n ..nbea-ma-ai x hw_1-hlJ ­R.h.s1ah 
 ben more
 
or less left to 
the cattle herders disallowed from station use. 
 Each
 
well has a rim built up with laterite and reinforced with crude staves;­
below and outside the lip is a channel leading to a shallow pan built
 
of laterite. 
This latter scrabbly substance becomes so sun-baked as 
to hold the water poured into the pans for the cattle to drink. Such
 
wells may have become more specialized in their uses, but have not been
 

abandoned .* 

* The one uoil which has been abandoned is one across the road from thestation, in which an epileptic woman drowned one night last winter. Oncean all-season well, it has been filled in with earth and debris, partlyfrom chagrin, partly.from fear of her rancorous Rhost. 
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A questionnaiz was devised by Hemmingainformation on for gatheringthe use of these wells. While it Providesfor describing spaceswate-use (and I added one for quantity of water 
drawn), it unfortunately has noneidentity of the users. 

for noting the hamlet or compoundIt is therefore impossible to discussfurther who it may be that seeks water at these other wells,*
except to state the obvious: People who do not use station water,must go to whatever other wvlls there are. 

prima.- and 

Beyond the spheres of
secondary station water use (Figure Seven), patternsstudied by Hemmings in 1978 have had little reason to be changed,
except as outlined above (i.e., shepherds coming 
 to the station, people
bathing there, and the-like). 

.D. WATER USE IN TE COMPOUNDWhile the above has been fairly straightforward,, the matterof water use within the compound Is more nettlesome.
determine order towhether patterns of 

In 
use and quantity might changefamilies in theof those using the station as opposed to thoseHemminrgs who do not,created a questionnair called "Water UseOn the in the Comound.,,form, every time someone within the compound under observationused water, his/her sex and age, the 


the activity or 
source of the water, the season,
purpose to which the water wouldtaken, and be put, the quantitythe "time" (temDs) would be recorded.

this questionnaire during.my 
I made no changes in


visit in October 1979, 
 althb n -6veialTdid request that assistants remain in thehours compound a full twenty-fourto record activities (specifically water fetching and use)to or outside priorof the. hours Covered by Hemmings in her baseline study.**A number of problems were to nullify the usefulness of this questionnaire. 
Similarly, in Hemnings'

mention is 
detailed observationmade of what is charts (1978:73-77), nobeing observedwhich - that is,hamlet; whereas which well,her figures allow inbreakdown of sex and age of those fetching water" and 

one to know tRepercentage 
do this, no the timecomparison with the same well from later data is 

of day they 
Hemmings mentions that a women's water 

possible. 
discussed in a preliminary report rocurement schedule wasr
able to consult s197a:2.^ u u n tthis valuable ele waso, yal document. unforsunaely, I was never 
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1. TIME SFPWT AND/OR SAVED FETCING WATER
 
The first problem concerns the entry "time." 
 An issue the
 

significance of which outdistances the particular research project

at Tangaye is whether or not time women spend seeking water 
- long

hours per trip, during the dry season ­ might not be saved by

providing more readily-available water, such as 
that of the station.
 
Presumably, this time might then be spent in other productive pursuits.

Hemmings included an entry on her "Water Use in the Compound"

questionnaire for "time," 
in the hope that a one-variable comparison

woulld be possible between women using the station water system, and
 
those relying upon ordinary wells. 
The complicating factor was in
 
part her choice of the word temps 
 to elicit such information. 
While
 
on a different questionnaire, she included the phraa 'temps
 
commence - fini consommiation" ("time begin - ended [sic] consumotion")
indicating more clearly her desire for information on time span here
 
she wrote only "temps." 
 This French word connotes either duration
 
or moment; the research assistants 
-
whose French is not perfect ­
intermreted the term in a-restricted sense of the latter choice. The
 
hour people went to get water was recorded, without noting the

corresponding hour the task was completed, necessary to determine how

long the task took to accomplish. An honest error on everyone's part,
to be sure; but one ohviating all possibility of determining differences
 
in tiz_ spent obtaining water from various sources.
 

The other questiomnaire bompsed by Hemmihgs, "Division of
Labor," might have provided data on duration of actfvities, water­
fetching included. Sadly, it has a similar defect. hile the various 
hours of the day are given space on the questionnaire form within
 
which the assistant would noLe all activities, no idea of lengh. oftime spent on them can be obtained. If it is indicated, for instance,

that at nine, ten and eleven A.M. a woman sought water; does this 
mean she was gone on the one trip from 9:00 till 11:59 A.M. (three
full hours), or from 9:59 till 11:01 A.M. (one hour), or did she makethree separate trips of short duration, once each hour? After months 



of questionnaire work, an assistant can hardly be expected to recall 
what he meant on that particular occasion.
 

Nothing but the obvious can be stated, then: The function of 
time versus distance traveled may be computed, to determine what time 
is saved or lost b people going to the station instead of to othe.
 
sources farther 
or nearer. 
In terms of energy spent in carrying
 
water, conservation is producta of proximity; Hemmings has estimated 
distances from hamlets to nearest wells and to the station, and presents 
a comparison of these (1978:83-84). 
As noted above, for most household
 
uses anyway, women allow proximity to take precedence over all other
 
factors, all things being equal. 
It is not possible to determine from
 
data at hand how long it takes to draw water once at its source.
 

Again about time spent and/or saved in water-fetching, one must
 
beware of attempting to determine such by assuming that the sole purpose
 
of "water-fetching" is fetching water. Two seemingly anomalous findings
from the station water-use survey allow an understanding of what :is 
meant here. When going over the questionnaire forms I noticed that
 
freouently there would be a long run womenof from one hamlet at the
 
station taps, 
 to be followed by an unbroken run of women from another
 
hamlet, before any from 
 the first returned. What proves to be a 
related observation is that as is shown in Figures Five and Six,

significant numbers 
 of people from Hamlets Nine and Five very suddenly

(first noted on our slarvey day of 27 February 1980) 
 began using station
 
water. Untrustingly and 
 unfairly, I assumed at first theset- were 
both functions of a lack of dedication by the research _ since 
both could be explained by their not paying attention to what they were 
doing, and writing down and repeafing any hamlet number in the first 
case, and not noticing the more gradual swing to station water use in 
the second. This unwarrented assumption was happily corrected by a 
realization of the social nature of water-fetching.
 

In the first case, women taking the walk to the station wait 
for their hamlet fellows with whom they enjoy joking and gossiping along
the way. Once all are ready and have left, if they encounter "strangers" 
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(as they call them) from other hamlets already in possession of the 
taps and space more generally, they often retire till these others
 
leave, to return thereafter. Obtaining water, then, for women in
 
particular (since a child might be sent for a small quantity if needed
 
quickly), is not the only reason for going with a pot on one's head
 
to the station. 
On the way, the prospect of talk and laughter presents

itself; 	once there, one can bathe or wash laundry, and joke further,
both with one's companions and others who may be passing by; the retu-n,
 
too, is made the more agreeable in company.
 

This in tucn explains why women from outlying hamlets decided
 
so suddenly, it seems, to come to the station: 
not so much because the

remaining water nearest home vanished (although it was clearly becoming

in short supply), but that finally enough women agreed that the long

walk would be more worthwhile - together 
- then continuing to seek what
 
little was left locally. Water-fetching, then, is not merely a
 
pragmatic or functional task; women do not rush about like automatons
 
seeking 	water as quickly as possible so as to get on to the next
 
productive chore (thus providing the researcher with the laboratory
situation necessary to accurately measure chahge tiniein spent). Even
if time is saved in not having to go so far 
or to wait so long beside 
a hand-dug well for the slowly-dripping water to fill one's vessel

(in itself a not-altogether-unpleasant 
 task, for the same social reasons);
it may be that more time is spent socializing, bathing, and doing the
like, to use up that 	time saved, perhaps 	quite unconsciously. The water 
soue , ihg_ tant-.sQra- Pl.
 

2. 	 WATER-USE BREAKDOWN
 

The next 
problem 	concerns the quantities used for various

household tasks (cooking, drinking, washing dishes, 
 and the like).

Hemmings' questionnaire 
 'Tood Preparation Moming/Evening,, directed
 
assistants 
to note 	quantities of water used in the various stages ofcooking, which they did with great precision. Unto themselves, these
data are irrelevant to the overall problem, since If certain limits 
of not-enough and too-much water are exceededp the dish changes in 
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definition. 
A to polenta is no longer one if it has so little water
 
that the flour is not moistened thoroughly, for mixing and cooking
 
properly; or if it has so much as 
to become a watery gruel, which has 
a name of its own (be e). Differences in quantities of water used in 
cooking (disregarding such personal or seasonal preferences as for
 
more- or less-firm tS), then, 
 are a function only of differences in
 
quantities 
of food, the raw available for preparation, and the cooked 

producted from it.
 
Moreover, it became clear once we had completed initial sorting 

and computations, that something was sorely amiss. When a certain 
number of people of all ages, sizes and labor capacities were found to
 
drink an averagu of thirteen liters 
 of waters a day, the difficulty was
 
undeniable. 
 Alerted, other anomalies were detected. Upon questioning
 
the rssistants about the manner in which they had 
 conducted their
 
in-compound surveys, the explanation was simple, and bespeaks 
not only

the defects of this particular questionnaire, but of methodolo&ra 

highly dependent upon untrained, unwatched 
 research assistants' use 
of questionnaires in the first place.
 

Water, as we all know, is transparent, formless and odorless; 
it is impossible to recognize one 
lot of it from another, except by its
 

container. 
Wnen assistants saw someone bringing a twenty-liter bucket

of water to the compound, they would ask for what it was to be used,
 
and duly record the answer ("twenty liters for X"). When, some time
 
later, an individual would appear 
with a ten-liter calabash of water
 
saying bewas :going to. drink it, 
 this too would be recorded. latir­
still, when a child came around with a five-liter bowl of water to
 
give to her mother to soak beans, this would be noted, as it would when
 
a two-liter dish was set down for the tosheep drink. Many compounds 
are large places, the interior yard a complicated jumble of granaries
 
great and small; chicken coops; mammoth over-turned pots; platforms of 
various sizes, heights and Rorts; a shade tree or two; sometimes a 
central, open-sided grinding hut; and all the other paraphernalia of an
 
active, largely outdoor life in many stagus of use and disuse. One person, 
no matter how astute an observer, can hardly see and know all that 
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happens there. The various ouantities of water described above might
well be different, but were they different water? Was not some of the 
water ("ten liters for drinkdng,- for instance) not sipped and set 
aside, the remainder to be picked up at another moment by another soul
for another use? 
The same-water was recorded any number of times, as

it was divided up and sometimes reused for different tasks by peopleall too familiar with the pains of obtaining more of the precious stmff
 
to use it frivolously. 
While the person did drink of the ten liters,
then, he certainly did not drink all of them although his act was
 
recorded as if he had.
 

This accounts for our finding that people were able to drink
 
an average of "thirteen liters" of water a day without becoming bloated!
 
It also invalidates any estimates of quantities of water used for
 
var.ous activities within the compound. 
Since the questionnaire devised

by Hemmings appears to be the one she herself used for her baseline
analysis, one wonders as to the importance of this same source of error
 
in her findings as well; unfortunately, she neither discusses, nor
 
indeed mentions, the possibility of error.*
 

The above 
 leads to several other sticky points. Earlier, whendiscussing the rough estimate of water used per individuals from Hamlets

One and Five, it was said that the nine-to-ten-liter figure for a dry­season average corresponded nicely with Hemmings' own finding on page
twenty-two of her report. On page sixty-four, however, rather than
 
nine-to-ten 
llta-h . e seL n ion fh.-eesh

that the dry-season average 
is ten liters per person; on page sixty-seven,
this becomes twelve liters per person; and on page seventy-two, a more
 
elaborated list of figures is presented, with a range of averages for
the season (absurdly carried to centiliters) of from 3.93 to 12.59 liters
 
per person. 
No explanation is offered for why these figures vary so,

or for why it is important to know that they do. 
 Before such choices, 
one may select the figure that best corroborates his own findings,

did above. 
as 

Had I chosen some of her others (e.g., 12.59 liters per 

Instead, we are given the assurance that "the study contains accurate
information on all aspects
procurement, 

of the systems of food preparation, waterand distribution presently existing in the village"(1978: 1 - aY emphasis). 

I 
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person), I would have been faced with the dilemma of explaining why
people who have become entirely dependent (or nearly so) upon station
 
facilities seem to use less water now than they did before this source
 
was so readily available. 
 Or a figure might have been chosen to "prove"
the assertion that more water is now used for bathing and laundering

than was before or is 
 now by non-station water users. In the face of 
such unfortunate confusion, no comparison is possible.
 

A related point on Hemmings' page sixty-six is that the author 
states that while the S-season average in-compound water consumption

is twelve liters per person, in 
 the wet this drops to six liters. The
 
hasty reader might erroneously conclude 
 that people drink more water
 
when less is available (an error even more easily made in reading her
 
Chart V on the following pce); fortunately, Hemmings adds on page
 
sixty-six that 
"it must be remembered that the figures above relate to
in-household consumption. During the rainy season, many water consuming
activities 
. . . occur outside of the household near fields." Because
 
much farming is 
 done miles from the compound, rather than commuting

daily, people frequently choose 
 to sleep in shelters beside their fields

during peak agricultural work periods; a man with several wives 
will
 
rotate their work schedules, one 
 caring for and guarding the compound
while others work in the fields. 
Hemmings' wet-season -compound
figure, then, bespeaks a place/activity relation, and s, nothing to
 
quantify water used by people, no matter where, during these days when 
i-is.read 
 available, when people are thirsty from arduQus labor
 
and dirty'from the-same.*
 

E. CONCLUDING IMPRESSIONS 
Tf it is not possible to draw neat comparisons of time spent

drawing water before and after implementation of the station system,
 

The research assistant who worked on all phases of the project, Hemmings'
as well as xy own (KoUEU Keyoure), told me she did indeed send anobserver to the fields to note water consumption asthere well; Hemmingsfails to mention this in her report, and one is left to infer that shedid not take into account any resulting information. She does note thatpeople bathe more frecuently in the wet than in the dry season (1978:28). 



and to quantify use of water in the compound to the degree that change

in patterns might be identified for analysis; it is possible to
 
outline some concluding impressions of the overall social impact of
 
the solar-powered water facility.
 

We know who uses station water and who does not (Figures

Four and Five), and how this is a function of proximity (Figure Six).

We have some idea of how much water is used per person and how it is
 
used, this at the station where those fetching it were questioned and

could be observed. We know with what frequency and pleasure people
 
come 
to bathe and wash clothes at the facility, and that any rise in
 
either activity can only increase dignity and physical well-being.

We know that even households too far from the station to use its water
 
in everyday chores if a 
 other is available, still profit by bathing,

washing their clothes or watering their small animals there; in turn,
 
this decreases pressure on other, nearer resources. At least some of
 
the hand-dug wells in the station's vacinity, once used by women and
 
cattle-herders, are now abandoned to the latter, making more water
 
available to them and decreasing whatever social tension may have existed
 
from previous competition. 
We know that house construction is
 
facilitated directly for individuals using station water to make bricks
 
and mortar, indirectly for those using wells no longer exploited with
 
such frequency by women for household needs. 
It may be that in years

to come, 
a small factor like the station water system may allow easier

gwowth of nearbX compounds and hamlets, than is possible in those more
 
lfsta3nf-here watir'for building is at a premium. 
Finally, we know that 
there is more to "water-fetching" than fetc|,.r water, that this one
 
activity intersects and overlaps maay others the "productive" quality
 
of which may not be readily apparent.
 

There are a few other minor points to mention. Truckers and

busdrivers hauling freight or passengers along the major road passing

through Tangaye, occasionally stop to drink and cool their engines with
 
station water. 
A few villagers receive some benefit from this in

commissioning friendly drivers to make purchases or to do other errands 
in citiej beyond, and transport itself is more readily available.*
 

This will be a short-lived benefit; 
see Section IV.C below.
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Similarly, residents draw pleasure and esteem .rom the notoritty
of the station, and the many Voltaic and European visitors it attracts;
the chief of Tangaye lists this as one of the accomplishments ofhis reign, something for which he will be remembered through association.
In general, the only complaint voiced about the station water facilityis from those living too far from it to profit as directly as frequently
as those closer. Those using it constantly are very pleased to haveit at hand, for obvious pragmatic as well as less-evident social 
reasons, and for the distinctions it allows one to draw with one'sneighbors (e.g., the jocular comment that "we" are cleaner than "they"l).
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III. !ILL USE 
A. IDENTIFYING STATION MILL USERS 

The ups and downs of the station mill's functioning during
the dry season of 1979-80 are shown in Figure Fifteen. .For the
 
most part, the modifications 
 in the mill machinery and in the
 
schedule 
for milling (described in Roberts 1979) have allowed 
successful use of the facility throughout this period. In May 1980,
technical difficulties with batteries and with photovoltaic cells 
caused a radical reduction in mill service. There d naggingwas 
problem with some of the modules open-circuiting at a critical 
temperature, thus reducing electricityproduction; in early September,
1980, new, improved panels were installed to replace faulty ones.
 

Figure Sixteen indicates through data from 
four targeted
hamlets* the seasonal curve in mill use from the inception of the
 
facility, when was recorded the first flush of enthusiasm as milling
 
was offered free of charge 
 and many were anxious to try its services;
through the lean months,summer when agricultural activity is at its 
peak and many remained camped beside distant fields; to the dry season 
when milling was again a popular alternative to the daily labor of

pounding and stone-grinding grain by hand. 
 All four hamlets show the 
same sort of roller-coaster curve over the sixteen months, with the
 
obvious difference in degree of use of the mill.
 

The distribution of mill use - and hence of this important
aspect of station benefit - is dramatically evident in Figure Seventeen. 
Tlui=esicents :ofHamIht One, whose curve in Figure Sirteen far
 
outdistances 
in terms of number of visits, those of the other hamlets 
portrayed, is seen in Figure Seventeen to make a full thirty percent
of all visits to the mill; as such, Hamlet One is in a set of its
 
own, with 
no other members. These figures are only to be considered 
relative, and not absolute, however. One possibly substantial source 
of error is that sometimes women from more distant hamlets carry grain
 

Data variously presented in Figures Sixteen through Twenty-Six are.driwn from the notebooks kept at the mill in which all customers, theirhaclet of origin, and other information is recorded at each milling. 
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to the mill, discover a long line of people already waiting to be
 
served, and so deposit their load 
at the home of a kinswoman or
 
acquaintance in nearby Hamlet One. 
 If, later on, a child from there
 
obligingly carries the to
grain the mill, it may be recorded as from
 
the child's household in Hamlet One, and 
not from the owner's in the 
distant hamlet. 
An effort was made to correct this when the grain
 
was accepted for milling and the information recorded; nevertheless,
 
it is impossible to determine how many cases .were not noticed, and 
were thus misrecorded.* 
 While it is probable, then, that Hamlet One
 
residents do use the mill more than their peers in other hamlets,
 
perhaps to a significantly greater degree; the absolute percentage
 
of all visits for Hamlet One is not as high as thirty percent, nor are 
those of the others as low as some are presented.
 

In order to avoid the error as much as 
possible, the analysis 
below will concentrate more 
on Hamlet Five than on Hamlet One, while
 
a separate subsection (III.C.2) is added to 
discuss the unusual nature
 
of Hamlet One a bit further. Hamlet Five nearis enough to the station 
so 
that women need not deposit their grain with friends living closer,
 
yet far enough so that others from farther still would not be likely
 

to deposit grain with them. 

There are four hamlets (Two, Three, Five and Eleven) whose
 
inhabitants use the mill 
a fair aziount of the time, each representing
 
from eight to 
twelve percent of total visits. 
 These and the people
 
of Hamlet One comprise the category of primary users, while those
 
labeled secondary are from Hamlets Six through Ten, Telvc, Fourteen­
and Fifteen, the people of each of which made three to fiv a 
percent
 

One indication of the magnitude of the error can be found in data
generated from Hemmings' "Food Preparation" questionnaire; only thirteen
of fifty-some grain-based dishes were prepared from mill-ground flour
in the Hamlet One households observed, whereas from the hamlet percentage
of visits, one would expect the figure to be a good deal higher. Those
compounds ob'jerved did not happen to be the ones using the mill the most
of Hamlet One residents, but the error is evident nonetheless. I have
seen women who supposedly use the mill almost without exception, pounding

grain in a mortar.
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of total visits. 
As is clear from Figure Eighteen, one of the factors
 
corresponding to the difference between these two is that of proximity:
 
Primary users are those living closest to the station, while secondary
 
ones reside beyond, to the south of the road. 
Hamlet Sixteen is so
 
far from the station that its inhabitants live closer to the mills
 
of Zazire and Diabo, and so may use 
them instead. 
While station water
 
use is probably influenced by little but proximity, however, mill use
 
is more complicated, more factors being at play because services 
 nust
 

be purchased.
 

The hamlets chosen for further scrutiny (One, Five, Nine and
 
Fourteen) were so on the basis of distance from the station, and their
 
each having more or less the same number of residents. In effect, the
 
station is located within Hamlet One; Five is down the road to the
 
east; Nine is of a medium distance, located in the flatl-nds beyond
 
a chain of rocky outcroppings; and Fourteen is as far f-on the station
 
as any hamlet whose inhabitants use the mill at all.
 

The odd Figures from Nineteen to Twenty-Five show the breakdown
 
of mill use within each of the chosen hamlets according to commensal
 
units;* while the even from Twenty to Twenty-Six indicate the percentage
 
that the number of visits made by each unit's members represents
 
vis-a-vis the two hundred fifty-two total milling days since inception
 
of the service. Two points are iunediately evident (and "leap to the
 

eyes" 
- sautent aux yeux, as is said in French): There is a factor of
proximity at play, since the number of imDortant users grows as one
 
approaches theT-ra&zcn ktrom mamlet ?6urteen-:tb Nine th-Five To-7be,; 
and the definition of what an important user might be changes as well, 
as the percentages of visits show. 
 The factor of proximity is one
 
easily understood, even though complicated by social as well as
 
physical distance. Those living far from the road may well be more
 
conservative, more "country" or bucolic than those along the road;
 
these latter, perhaps Christians living around the Catholic chapel in
 
Hamlet Five, or the more cosmopolitan near the chief's center of social
 
activity in Hamlet One who have a generally higher income level from
 

This term will be explained in the next section.
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Fig. 2 - Mill-Use Breakdown, Hamlet no.5 

JA 

-5-1 .,i142.1o ."9 2/aJ05 S n 

-31 1 

It7f'1, 

2-

I 3 

2. 

-

I I I CI' I z ­- 4 3 14 AC -3 4 7 

I

# - -394- 6-qq 
0 3 

CD 

1F_ I ! 1 ! s l I I I - 0:! 

;, t zI!s 13I 31I 146iIiI T_1!__ 
pA3r ;ZS 6'3LI L 

Is ­
30 

t~ % ­ '-33 

-~I... . ,,o ­
&II 



52
 

16"
fl 

I', 

I. 

(, F4 / IIZIAI y 1t/ 

commensal units 
Fig.2 
 Hamlet 5 Mill Use., %per Z.SZMillings 



53
 

Fig.23 - Mill-Use Breakdown, Hamlet no.9
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soldiers' pensions, contact with the chief, and the like, may seek
 
"modern" service such as 
milling for philosophical well asas pragmatic 

reasons. 
More interesting sociologically is the fact that within each
 

hamlet, and even 
within each compound, individuals use the mill at

widely different frequencies. 
 No one is coerced or required to use the 
mill, nor is anyone prevented from doing so by any outside force or 
rule. 
 Some may see using the mill as simply :too frivolous a way to
 
spend cash better saved for some choice purchase. Whi- there can be
 
no expectation of one-to-one 
 correspondance (or anythi:. -proaching
it) between some factor and mill use, there are interesting aspects

of women's lives which 
seem to contribute to or coincide with a 
decision to use the mill that some and not others make.
 

Zaose women or the girls who help them do almost all cooking

in the household, and it is they who decide whether or not to use the 
mill. 
 It is they who must supply the cash to pay for these services,
 
on most occasions.* 
 Why some and not others do this, then, requires
 
a better understanding of elements of the social organization of the
 
Zaose people inhabiting Tangaye,** and what the various financial
 
resources of women may be.
 

B. RrLEVANT ELD.1NTS OF ZAOSE SOCIAL ORGANIZATION
 
The Zaose of Tangaye observe patrilineal descent. 
Inheritance
 

and succession pass from brother to brother and from father to son;
Dyonahuna 
 9elations,
 
and so of the same lineage, live in the 
same village (e.g., Tangaye,
where many are related to the chief ­ the lineage head ­ and share his 
name, KOUELA). Depending upon the caprices of history, closest kin
 

* Exceptions are when a man has funereal responsibilities or wishes to.
have a work party help in his fields; then he will sometimes give moneyfor milling, as well as a good share of the grain from his own supplies.
** While in her baseline study, Hemmings presents an outline of the
political organization of Tan-aye 
a sketch of political history), 

(the hierarchy of titles and chiefs, plus
she explains nothing of social organizationexcept as it may be inferred from her discussion of various water­

and food-preparation-related activities. 

VI
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within the lineage tend to form a hamlet. 
The Zaose are patri­
and virilocal, that is, sons live with fathers (patrilocally) and
 
wives come to live with their husbands (virilocally), in a compound.
 
When the father dies, brothers tend to remain living in the same
 
compound, the eldest among them succeeding the deceased father as
 
family head. This residence group grows as sons of the brothers marry
 
and bring their wives to live there. As adequate space becomes a
 
problem, sons or brothers may hive off to create compounds of theii
 
own, most often adjacent to or at least close to that they are leaving;
 
intrafamilial disputes sometimes accelerate this process radically.
 

To the inhabitants of the greater compound, or of several
 
compounds perhaps physically separated but still bound by close and
 
amical consanguineal bonds, can be applied the well-known term,
 

"extended family." An extended family has as its organizational
principle the rules of descent which unite the brothers and their sons;
 
but another important form of bond ­ the affinal 
or one of marriage ­
is also present. Children of course have mothers as well as fathers
 
with whom they live, and the adult brothers around whom the compound
 
is organized 
 have sisters-*and daughters-in-law. Albeit observing 
patrilineal descent, children within the compound have other, outside
 
bonds upon which to depend in certain circumstances 
- that is, those
 
of their mothers' own patrilineages (their mothers' fathers, mothers'
 
brothers, and their families). An extended family, then, has many sorts
 
of overlapping 
bonds within and without it. While the patrilineage 

ancestors and eventually to the mythical first human beings, the . ­
extended family is a constellation of living individuals, changing
 
through time.* 
 Many activities in all domains of life we as outside
 
observers 
 tend to see as separate (the religious, political and economic,
 
for instance) 
 are iundertaken by individuals working together within
 
the extended family. Personal benefits 
from co-operation among the 

Professor Niara Sudarkasa, my colleague in the Center for Afroamericanand African Studies of the University of Michigan, sent a draft of herpaper "Towards a Clarification of Indigenous African Family Structure..•(1980) to me in Tangaye; it proved helpful in thinking through thissection of the present paper, and my thanks are extended to her. 
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members of an extended family increase in direct proportion to the
 
size of the residence group.
 

Within thg extended family there is another significant
 
division: that we call the commensal unit ­ those who eat together.
 
While this often corresponds to what some would call the "nuclear
 
family" (a man, his wife and children), as often it does not, and the
 
term is best avoided (Cf. Sudarkasa 1980). Many Zaose men are

polygamous, and their several wives usually form the work force of__ 
a commensal unit; but brothers may eat together, and their wives tnen 
join, alternating or sharing cooking responsibilities. Others as
 
well 
- aged mothers, cousins, or outsiders - may eat with this core.
 
It is this commensal unit (hereafter written "C.U.") that is the
 
focus of attention of the mill survey, since it is at this level that
 
women pool their labors and resources as they co-operate in everyday
 

life.
 

As a more concrete illustration of the complexities of the
 
constitution of an extended family and its commensal units, an 
example
 
is best presented. Compound Three of Hamlet Nine is a large group,
 
but not unusually so. 
 Figure Twenty-Seven is a schematic representation
 
of the,%and aifinal bonds uniting these people, while the following is
 
its explanation:*
 

There were five brothers, of whom only the youngest

(himself now an octogenarian), the present family

head (EGO), survives. 
His own wives are dead, and
 
he inherited the young, third wife of the fourth
brother (BrLwi3); they, with her two children by the
 
fourth brother (Br4So, BrhDa), form Commensal Unit 3A.

The son of the first brother (BriSo), his two wives
 
(BrlSoWil, BrlSoWi2) and their young son 
(BrlSoWi2So)

form C.U. 3B. The seoond brother's widow (Br2Wi)

lives with her son (Br2So), his wife (Br2SoWi) and

their four children (Br2SoSol, etc.) as C.U. 30. The
 
son of the third brother (Br3So), himself a widower,

lives with his four children (Br3SoSol, etc,) as
C.U. 3E. 
The first wife of the fourth brother (BriWil)
 

* 
The usual genealogical conventions have been followed: 'Trianglesare
males, circles females; those crossed out are deceased, those striped
absent. Horizontal lines over figures and vertical ones indicateconsanguineal bonds, while horizontal lines under figures indicatemarriage; polygamous marriages are indicated in order of wives when

feasible.
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lives with a daughter of her brother (Br.4WilBrla)
who cares for her; they live with her son (BrWiiSo),his two wives (Br4WiiSoWil, Br4Wi1SoWi2), and their
three children (Brs4Wi1SoWilDa, BrIWi1SoWiiSo;
Br4WilSoWi2So) as C.U. 3D. 
 The second wife of the
fourth brother (Br4Wi2) lives with her deceased

brother's daughter (Br4Wi2BrDa), who cares for her;
they are C.U. 3?. 

That all these people live in a single compound attests to
 
the cohesive force of Zaose 
consanguineal bonds. There are spiritual
and practical reasons for this. The family head makes offerings for
 
the extended family 
to the ancestors, and serves as inte: ediary between 
them and his living dependants.* Most important to concernsour here,
living in larger groups brings mutual benefits to all. 

When one looks first to those individuals of commensal units 
rarely or ever using the mill, it becomes sadly obvious that these are 
among the most unfortunate of all the village's inhabitants. In
 
Figure Twenty-Eight are 
presented schematically the people of three
 
small compounds, none of whom have 
used the mill thanmore three or

four times (that is, 
 less than two percent of all millings). Compound

Six has two cozmensal units; the family head Is aged an'd blind, 
 and
 
only one of the children of his young wife 
 is old enough to lend her
assistance in cooking and farming. The other commensal unit is presided 
over by ti? also-elderly younger brother of the family head, a
 
widower; the 
 labor force here, too, is very restricted, and littlesurplus available to provide cash for mill use. Tiny Compound Seven
 
consists bf a man"-ith'leprosy, 
 his aged and blind mother, and his yoihng
neice who cooks and cares for them. Compound Eight is inhabited by a 
blind man, his leprous wife, and their four teenaged children. These 
small groups have none of the possibilities for mutual support that
individuals suffering these same afflictions or these same circumstances 
might enjoy in larger extended families." 

See Hemmings 1978:10; and for comparative Mossi material, Skinner
1964: Ch. II, Ch. VIII. 
** Leprosy is still greatly feared and lepers avoided; it is not clearwhether these individuals were put out of larger residence groups becauseof the affliction, or not.
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In larger extended families, there is a good deal of mutual 
support and assistance, both of a physical and aof spiritual sort.


.But once again, the commensal 
 unit is where co-operation is the most
consistent and purposeful. Looking back to Figures Twenty-Seven and
Twenty-Four portraying the variation in mill use among the commensal
 
units of Compound Three (Hamlet Nine), 
 one may assume that within the
extended family, different principles govern the financial possibilities
of each unit according to its constitution.* Commensal Unit 3A consists
of a young woman, her aged husband, and her yo'-ng children. Her husband 
can no longer farm, and she must provide all food from her fields;
presumably she has little surplus to sell for the cash necessary to
 use the mill often. 
 C.U. 3B is more difficult to explain, oneas would 
expect the wives to have sufficient resources to use the mill more thanthey do. In C.U. 3C, the elderly mother's fields are worked by her

daughter-in-law, and as a dependant, the younger woman also stone-grinds
the flour prepared. The women of C.U. 3D use the mill with a frequency 
average for their hamlet; the old iswoman within the unit, but no
longer dominates the 
younger -women's activities; infirm, she forcares 

a young niece. 
 The last commensal units, 3F and 3F, show opposite
tendencies fom somewhat similar circumstances. The widower of 3E

contributes 
more to everyday family maintenance than marrieda man
ordinarily would, and it is from his financial resources which comes
the nioney to pay for milling. The old widow of 3F has only a young
niece to care for her; because she is not included in a larger unit
as one might expect, it is probable that she 
has an unpleasant disposition 
and is supported, but at a distance.
 

A look at another large compound's family organization is

apposite. In Hamlet Five, Compound One is larger than any other, and
the prestige of its head is derived from the Tangaye chiefship having

been held by h.is own father, next-to-the-last predecessor of the current
chief. Most of the six commensal units are large, as is clear from 
Figure Twenty-Nine. Both the family head (EGO) and his next-younger 

Again, this is overlooking such factors as an individual'snot choiceto use the mill out of a feeling that it is frivolous to spend cashin that way, and the like. 
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brother are polygamous. In C.U. IC and C.U. iD, two brothers, their 

wives and children all eat together. The couple of C.U. 1E moved 

to the Ivory Coast soon after research began, while the husband in 

iF, Tangaye's baker, has recently joined a Can*±ian team installing
A 

telecommunications stations across Upper Volta. From Figure Twenty-Two, 

it is clear that women of 1B and 1), in particular, use the mill 

quite frequently (fifteen and almost nineteen percent of all millings, 

respectively), while those of C.U. 1A and C.U. 1C also use the
 

services with a frequency average or better for their hamlet. One­

explanation goes some way to account for all of these cases.
 

While the wealth of these women permitting them to use the
 

mill will be discussed more explicitly in the next section, one
 

general principle can be mentioned here: When a man is monogamous,
 

he has only a single wife upon whom to focus his attentions and gifts, 

and, importantly, the food grown in his own fields. Zaose men and
 

women maintain separate fields. On all days but Friday* (and Sunday 

if they are Christians), a wife will work from dawn till around 9 A.M. 

in her own fields, then go to farm her husband's till late afternoon, 

when she will return to her own for a last hour or so if possible. 

She then returns to home or camp to prepare the evening meal (f it 

should be her turn to do so, and not a co-wife's or o - woman's). 

A polygamous husband alternates between or among his u as to with 

whom he-eats; he may or may not give of his grain for th. meal, but
 

he will expect to be fed. While women in monogamous marriages can 

- expect al the grai-andmea' and other-foods-her hisband- '-il­

anyone for in-compound consumption, those who have co-wives must 

maintain larger fields themselves to compensate for the smaller portion 

of the husband's grain each will receive.** 

Fridays are inauspicious, as it is felt that the avenging ghosts of 
rancorous ancestors, killed by sorcery or other evil circumstance, are 
out and about then; should one go to his fields oin Friday, he may hear 
them calling, or see a deceased kinsman or a chimera. These spirits and 
the day Friday are synonymous (a--zuma); their existence may be linked 
to Islamic ideas, or, more probably, to Zaose ideas about Islamic ideas. 

** Although their extra work means his fields are larger than a 
monogamous man's, the rule appears to be that such a man has more
 
resources at his disposition (for housing costs and personal expenses) 
and not that he distributes more food to his wives. 
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While co-wives do not ordinarily farm in each other's fields 

except when a special work-party is called, there are tendencies of 

brothers or other kinsmen to marry into the same lineage or family; 

and sometimes a man may marry more than once into the same household 

(the case of a man in Tangaye married to three full sisters being
 

well-known). This serves to increase co-operation among the women.
 

As Sudarkasa (1980) notes, a Eurocent-ric view of polygamous marriage, 

(at the same time a male-centric one, we would add) is that the wives 

are destined to squabble with one another as they compete for their 

husband's attentions. While there are difficulties inherent to this 

as to any sitaation in which people live in close proximity, more often
 

than not wives co-ordinate efforts and activities to their mutual 

benefit and enjoyment. There is also a feeling that each must work 

diligently and provide for her children as well as do her co-wives; 

this is a form of competition, but need not be an inharmonious one. 

The somewhat paradoxical conclusion from all of this is that 

women in polygamous marriages within large extended famil" -ay draw 

more support, and yet be forced to be more independent .tha-. .. "ir 

monogamous peers. The result is often larger fields per woman, and thus 

as a comzensJl unit, more labor and more surplus which may be translated
 

financially into more opportunity to use the mill.
 

Put even more explicitly, there seems a correlation between 

large extended families and relatively greater mill use; and one 

between pclyga=1 end higher mill use as -well. Again, it must be. 

stressed that these are at best tendencies, and not empirically­

demonstrable one-to-one correlations; in the next section, other 

attributes of the extended family will be seen to act against mill use. 

Because of defects in the "Division of Labor" and other questionnaires, 

amount of time spent in various activities cannot be computed; as a 

consequence, economies of scale (in which positive variation in hours
 

per person per activity can be seen a function of an increase in the
 

number of productive members in the labor unit) cannot be determined.4
 

For an application of this approach, see S ,apiro 1978:7-8.
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Statements more general are possible, however. 
Of those commensal
 
units in Hamlets Five, Nine and Fourteen using the mill eight percent
 
or more 
of all milling days,* thirteen are in extended families,
 
five not; eleven have polygamous marriages, 
 seven not. Of all polygamous 
marriages in Hamlet Five, six are in households using the mill eight
 
or more percent of all visits, two this figure.
only below By no means 
conclusive, but suggestive all the same.** 

C. WCMEN'S WEALTH 
1. SOURCES OF WEALTH AND MILLING
 

In attempting to determine what 
aspects of women's wealth might
 
be correlated with mill use, 
 one that immediately came to mind was
 
just as quickly rejected: labor migration 
to neighboring countries. 
It is much more difficult to find an adult male who has not been off
 
working somewhere than to find one who has; and many wives accompany
 
their husbands. While experience 
with mills in urban settings or in
 
rural ones of the more developed coastal countries may well teach
 
women the benefits of their use, because men do 
not usually pay for
 
milling but are the 
 ones drawing the salaries, there seems little use
 
for this purpose of money earned abroad and to
brought back Tangaye.
 
In effect, 
 a casual survey of commensal units finds individuals who 
have recently worked elsewhere in as many cases of high as of low mill 
use. Rather, those leaving Tangaye in labor migration do so to be 
able to make--the-first, major purchases of a young mans_ adult life:
 
galvanized roofing for 
a housei; a bicycle or perhaps a mo-ped; a plow 
or donkey cart; acattle; sewing machine, a large radio or cassette 
recorder; or especially flashy clothes. Such possessions affirm a 
man's independence and maturity; they bear little relation to mill use 
by wives or other related wompn. 

Instead, to understand and hope to quantify women's wealth, 
one must first know something of the means of production to which a 

.Eight percent of all millings is the average for Hamlet Five women. 
** It must be recalled that milling is done with women's money; thatpolygamous marriage from a man's point of view reflects his wealth(ability to pay repeated bridewealths), does not have the same 
sense from a woman's.
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woman has access: her fields. Zaose women often have a good deal
 
of independence within a set of relatively rigidly-defined, dependant 
roles (e-g., marriage, co-wife hierarchy, age seniority among women).
They maintain their own fields, and most grain they bring to the mill 
is from them, as is the cash to pay for the service of women's own 
earning. 

To guage what variation there might be in women's wealth,
 
we measured the fields of all women Hamletin Five. Undertaken in 
late August, this task proved exceedingly difficult as the sorghum 
was already well taller than the researchers, complicating fielc 
definition and sighting to take bearings. Paths were muddy and closed
 
by tall grass bent heavy with moisture. Nevertheless, the results 
are not without interest.
 

Fields are usually of two sorts: largea one planted with_-a grain 
crop and beans, and a smaller one (the ratio is usually about 4:1)

with peanuts and/or chickpeas (poie de terre). The latter are more
 
explicitly planted for market, and their measure might be a better 
way to judge women's potential resources; however, grain crops are
 
often interplanted with peanuts and chickpeas as well, 
so that
 
separating them out is impossible (or too rigorous a task for the
 
present study). All area cultivated by women has been combined, then,
 
regardless of crop.
 

A few women have no fields of their own, others only very
 
.. msall ones; above the average there are industrious souls who have
 

vast plantations of more than a hectare (i.e., 
of two to three acres).
 
Since there are sometimes several women in a commensal group (co-wives,
 
mother and daughter-in-law, sisters-in-law, and the like) who share
 
cooking responsibilities and whose use of the mill can be considered
 
as by a single unit; their fields may be joined and 
an average taken
 
per woman of that coTmensal unit. Surface cultivated per woman per
 
commensal unit in turn can 
be compared with the percentage of all milling
days that women of that conmensal unit have used the station facility.
 
A ratio results of surface cultivated per woman, per percentage point 
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of mill use. The breakdown of these factors for the commensal units
of Hamlet Five is presented in Figure Thirty, while in Thirty-One, 
the ratios are plotted on a graph.
 

There is no clearcut one-to.-one correspondance of factors. 
There is a cluster of twelve of the twenty figures for which an average(689 square meters of cultivated field per woman per percentage point
of mill use) becan calculated.* Figures not in the cluster can be,compared with those that are, and an understanding sought of why such
differences exist. Within the cluster, there is a rough corresDondance
between size of field and mill use. Based upon the relative amount ofproduce available from smaller or larger fields, a judgment can be made
 as well upon what possessing large fields has to say about a woman's

initiative more generally, initiative which may be applied to other
money-making activities (preparing foodstuffs for market, spinning
 
cotton thread, brewing, potting and 
 the like).
 

It is instructive 
 to consider those cases which do not appear in the cluster.** Most of these seven of the total twenty
women have large fields, and one would expect them to use the mill 
more than they do. One (and another whose figure of 370 square meters 
per percentage point of mill use is the lowest of the cluster) uses the
mill more 
than one would expect, given the insignificance of cultivated
 
surface. 
Two of the seven cases 
(C.t.4, C.U.12) are non-extended
 
families.without polygamous marriage; and a third (C.U.11A), although 
in an extended family, is like the other two 
 a woman alone, without
other help at home.
 

If the lowest and the highest of these figures not be included, the
average remains very nearly the same.

** When studying social process, the exceptions to rules often provide
a best glimpse of the dynamics of the society, their very difference
putting into perspective the sameness of the others.
 

All three of the husbands in these commensal units are weavers; althoughthis is a dry-season activity, there is a possibility that such men,
deriving their wealth elsewhere, need not cultivate such large personal
fields. 
Their wives might need to maintain larger fields as a conseouence.
This remains speculation, as time did not permit measuring the husbands'fields in question.
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Fig. 30 - HAYMJET 5, FIELDS IN CULTIVATION AND MILL USE 

Commensal Percent 
 Cultivated 
 Surface
Unit / No. 
 of Mill Surface 
 Per Point
of Women 
 Use 	 Per Woman Percentage
 

1A /2 
 6.5% 	 4604.2 708 2/ 
13 /3 15 	 7562 504
 
1C /2 
 8.5 
 5768 

iD /2 18.5 12395 

679
 
670
 

1E /1 
 gone to Ivory Coast
 
1F /1 6 
 not farming this year

2 /1 15 
 8879 
 592
 
3 /1 2.5 
 none
 
4 /1 3.5 	 6930 1826*
 
5 /1 4 3444 
 861
 
6 /1 
 13 left for Ivory Coast
 
7 /1 sick and died
 
8 /1 18 	 6724 374
 
9 / 12.5 	 7198990 

10 /3 6.5 885
5751 

11A/1 3 
 16805 
 5602*
 
11B/1 
 1 3222 
 3222*
 
12 /1 1 16o5 16o5*
 

-i3A/1 
 34.5" 2583 	 178*
 
.13B/2 
 9 7509 
 83
 
14 /1 6.5 	 8499 1308*
 
15 /2 9 	 1005 1556*
 
16 /1 	 13 13891 
 1069
 
17 /1 8 
 none 
18 /1 12 41O 370 
19 !11 3 left for Ivory Coast 
20 /1 4.5 12750 2833*
 

* 	came out 
of cluster 
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The main reason for exercising cautiou in making statements 
about correlations such as those between mill use and being in
 
extended families or polygamous marriages, is that these institutions
 
are so multi-faceted as to give the appearance of sometimes "sawing
 
both ways": There are characteristics of the extended family among the
 
Zaose which permit an understanding of why some women do not use the
 
mill often. 
One case of those who do not is that of a polygamous marriage
 
as well.
 

Three of the remaining cases (C.U.s 11A, 15, 20) have elderly
 
women assisted by two or four able-bodied, dependent women* to help
 
out in such chores as flour-preparation. The senior women are still
 
firmly in charge of their households, and their fields are .tilledin
 
large part by these same dependent women, to whom is conferred the
 
gamut of household-upkeep duties. Because sufficient labor is
 
available, the wives need no longer work in their husbands' fields,
 
but may tend to their own, exclusively. Such elderly women may pay
 
their own taxes and no longer ask for or recieve grain from their
 
husbands. Instead, they employ produce from their own large fields
 
tilled by their own dependants (with a-n occasional work party financed
 
by son-in-laws). It is the dependency of these younger women that
 
makes them different from those discussed in Section III.B, who are
 
indeoendent because of larger extended families and polygamous marriages
 
(and who do not have a late-middle-aged or early-elderly mother-in-law
 
to obey). It is the age of the co-wives in C.U. 15, coupled with the
 
ep-id-eficy of' thfe ybunger -womeif,thdt is 'significant._-

The remaining case 
(C.U. 14) is more of an anomaly, as there are
 
four young-to-middle-aged women working together, but only using the 
mill for six and a half percen. of all milling days. Perhaps here,
 
too, there is so much help available for stone-grinding that it seems
 
best to save the money for something other than milling.
 

These are the daughte.-in-law of a deceased co-wife and the same
deceased co-wife's seventeen-year-old daughter in C.U. 11A; the eighteen­yea-old daughter and three daughters-in-law of the two elderly co-wives
of C.U. 15; and the daughter-in-law and twenty-year-old granddauihter

in C.U. 20.
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The case of the women of C.U. 13A using the mill more than 
one would expect, given her relatively small fields, is not difficult 
to explain. She and the woman whose figure is the weakest of the
cluster 	(C.U. 18) are the two great beer-brewers of the hamlet. The 
woman of CU. 18 also makes bean cakes to sell in the markets of
 
Tangaye and adjacent Maoda, 
 and is of such slight build ("no one

is skinnier than 
she!") as to be deemed physically unsuited for 
intensive farming. Some women who make beer with regularity, such as
the monogamous wife of C.U. 	2, also have good-sized fields; they use
the surplus from their own harvests. Others such as the two in
 
question, have established credit with other women still, and borrow

grain to make beer, for reimbur-sement (probably in beer as well as 
money) once it is sold. 
The mill-ground flour is not used in the

brewing 	itself, since sprouted sorghum is damp, and must be stone-. 
ground before setting the mash to ferment; but use of the mill does
permit women to direct their attention more whole-heartedly to the
time-consuming task of beer-making;* and brewers have the wherewithal
 
to consider the ensuing cost a Dart of their overhead. 

2. 	 TI? USUAL NATME OF X-LET ON_
 
It was stated above 
 that the mill-use figures for Hamlet One 

are undoubtedly inflated, to a degree difficult to de.ermine. None­
theless, there are certain readily-identified attributes that make

the h~nlet's res'ident women unusual with regard to those of the rest 
fTangaye, and which assist in their greater-than-average use of 
the mill. 
Proximity is certainly the most obvious factor influenclng

mill-use frequency; it is most convenient for those living closest 
to use the mill most, simply because they have a short 	distance to 
carry the grain.
 

Coumensal Unit 1A, whose five co-wives apparently use the mill 
more than any other women in Tangaye (see Figure Twenty), is that of 
KOUELA Noktanga Issa, village chief. He and his first wife are intheir seventies, their children adult; two sons are well-placed in
the Voltaic government, and regularly send important sums to their
 

A footnote 
on page 	 thirty-one explains the process of brewing. 
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parents (both mother and father) for their support. The chief t s
 
five wives maintain large fields, able 
as they are to summon a large

labor force and to finance well-attended work parties. 
In the same
 
compound, C.U. 1B is that of the chief's younger brother's son, who
 
shares in the general 
ease of chiefly privilege and prerogative.* 

A dLispr9portionate number of the other women of Hamlet One
 
who use the mill most frequently (those of C.U.s 5, 
 10A, 10E, 1L, 20) 
are beer brewers, the most important and most consistent of the
 
village. Those 
of C.U. 19, while not making beer, do germinate large 
quantities of sorghum which they sell to the brewers. 
This then
 
represents a hamlet-wide industry, and the concentration of brewers
 
allows mutual advantages. They, in turn, produce their product there 
where the demand is greatest. The chief receives many guests, and
 
is the center of political and of much of social activity in the
 
village. 
 He often commissions beer for his guests and will send some
 
to kinsmen or affines where 
 there is a funeral or other ceremony of
 
note; the frequent work parties that he and 
his wives can summon to
 
maintain their fields also 
require large ouantities of beer to animate

the labors. Similarly, significant 
a-ounts are purchased by those 

drawn to the chief for various reasons throu&out the year. Especially 
in the dry season, some 
one of the renowned brewers has dolo for sale
 
in Hamlet One nearly every day. Beer-drinking and sociability are
 
synonymous, 
 and brewing is an integral part of the vibrant economy 
about the chief that sets Halet One apart from the others.** 

The other Hamlet One Eamily heads are also related to the chief (as
are many people in Tangaye), but probably 
 only profit indirectly, throughproximity to the beer-making and other activities of the hamlet. There
are two clusters of compounds (0.3-8, C.10-13) in 
 which all are closelyrelated to one another, but too distantly to the chief to remember withease the exact connection; another (C.16-19) are the chief's FaFaWi2Soand the latterts close kinsmen. There is a FaBr (C.2); a (classificatory?PaFaWi?So (C.9); a FaFaSo (C.1) 
 and a kinsman too distant to remember(C.15). All live in the hamlet because it is the place of their ancestors;preceding chiefs lived elsewhere, in Hamlets Thirteen and Five.
 
** Other women's high use 
of the mill may be due to factors discussed
above. Those of C.U.s -hree and Seven are polygamously married, and in theformer, the husband is the best tailor in Tangaye; knoring him, researchassistants guess he gives money to his wives to have grain milled. Thehusband of C.D. 15A is a weaver, and may contribute to milling, but thisis less certain (see footnote on page 69). 



3.- ALTE'RNATIVE USES FOP THE_ SATNe WEALTH 
In the scope of work for the present contract, the


hypothetical question is raised as to what women might have done
with money spent at the mill, had they chosen to do something else 
with it. 
 One must first consider how much money women do spend
mill services. 

on 
The relatively unimportant sums spent by most
 

women on infrequent mill might
use be used for minor purchases - an 
extra beancake or handful of peanuts 
 to be eaten while gossiping

at market, theor like. Some of the more significant amounts spentby other women are considered part of larger processes (brewing

preparing 

or
 
for work parties), and may be considered legitimate overhead.Other women might have spent the same money on larger items, clothing 

probably being of the first importance. 

D. TIME AND MILLING 
1. U-DERLYINS ASSKP-1ON'S 

The assumption behind the present social research component

of the Tangaye Solar Energy Demonstration and, indeed, behind the
greater ccncetual context of 
which it is a part (viz. "Energy Needs
in the Food System") is that 
the tedious, dulling chore of daily flour
preparation - long hours of pounding and/or stone-grining - is a 
use of time better spent on other productive activities. If amilling service can bv provided, then such time bemay freed; a
 
significant zart the
of present research mandate is to determinewho saves how much time, and what they then do with it. 
There are

several difficulties with an
such assumption, best tated at the outset. 

The most sophisticated measures of the "opportunity cost
of labor" for activities such as water-fetchintr or grain-g-rinding, that
is, for attaching a value to time, can be "approximated by the
marginal productivity of labor now used in directly productive
activities."* One uses a Cobb-Douglas production function, and 
a further cozputation a marginal value product 

with 
of labor may be obtained. 

This method is well demnstrated in Shapiro 1978; my thanks toDr. Shapiro for making this paper available to me. 
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With a value thus attached to time, non-directly-productive
 
activities (that do not 
aid the process of earning) can be assessed;
if, as in Shapiro's Tanzanian study, an hour is "worth" thirty-so'me
Tanzanian cents to rural farmers, then however-man hours-may be spentstone-grinding grain, for instance, may be assigned a value as well. 
Positive changes introduced to the economy through development projectscan be identified through a decrease in value units dedicated toactivities not deemed "directly productive." While this may be a valid
method of measuring the effects of defined inputs (e.g., 
the services
 
of a mill), it depends upon there being some "directly productive
activity" to which others may be compared; in Shapiro's study, this
is cotton-farming, with a market value readily attached to amount

harvested by men and women. Tangaye residents have no cash crop ofthe sort, nor is any measure available, through the present research 
or the on-going extension work of the Eastern O.R.1)., of grain
production (some of which is sold, most consumed, but all 
"directly

productive,).* 
 There is no anchor, then, for comparative value­
assessment of time and labor spent on activities such as those of
 
concer here.
 

Taking anot~er tack, the "tedious" nature of such work as
grain preparation, 
 may be examined. It takes several hours to producethe flour consumed daily (see Hemings 1978:38, 65), hard work for
the mascles of arms 
 and back. Howeverk many women alone in a commensal'unit grind enough to provide flour for the next two days; - nne said,this is the same amount of time mill-ground flour usually iL5A% (as
determined 
 by the amount brought to the mill). Furthermore, except in
those comensal 
units where a woman is alone, without co-wife, teenaged

daughter, sister-in-law, 
 mother-in-law or other female companion;
women share these chores, either working together on a given occasion, 
or alternating from meal to meal and from day to day. The false
inpression that all women engage in this work every day should be 

Hemmings does present a table of quantities in kilograms of crops
produced and sold, based on Tangaye villagers'according estimates (1978:32). Since,to the same author, only one or two percent of thecereal crops majorare sold (and so might be weighodit is difficult or quantified by bulk),to know how accurate such figures may be.Is that villagers have My own feelingno reason ordinarily to think of- amounts harvestedin terms of kilograms, and so these figures may be highly speculative.
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avoided, then.* Instead, any given woman may grind flour every other
 
day, every fourth day (two women alternating, each Producing enough

for two days), or conceivably even less often than that.
 

A point similar to that concerning "water fetching" may be

made in this context as well. 
One late afternoon in June, 1980, I 
heard a young woman singing in the compound behind my house. 
I was

told that often the moment of stone-grinding, especially in early

evening when all are back at the compound after the day's labors,-is

used by women to make social con-ntary through song. In a society 
observing strict segregation of sexual roles in many circumstances;
 
among people who speak a derivative of More, the language of the Mossi
 
people in which a husband automatically uses the familiar, singular

second-person personal pronoun ("thou") when speaking to his wife,

while she always employs the formal, plural form ("you") to address 
her husband; 
 in a culture where common courtesy dictates that a
 
woman curtsy or kneel when serving her husband or another man; 
a wife's
 
proper self-presentation is to be retiring and silent. 
 Should she
 
have opinions of her own to offer or complaints to cake, the:e are
 
few opportunities for any but the elderly (and cost crotchety) women
 
to express themselves. 
Singing while stone-grinding is one, the
 
other the moment of planting; this latter, too, is an occasion when
 
a vife's active labor is more 
crucial than is her silence.
 

As a husbanl waits for his dinner, he and the others listen
 
.o the woman's song; 
so do any living in compounds nearby or passing
on the path. An offender is likely to mend his ways in the face of
 
such pressure, which may vary in its degree of sublety, sarcasm and

explicitness. 
Young women may also comment upon senior co-wives,

whom they are expected to obey and respect; girls may complain of not

seeing their lovers at that day's market, or of not having any to begin

with, all the boys available being "as ugly as 
the vultures come to
 
clean up filth," 
as one ballad had it, all the handsome ones having 
gone off to seek their fortunes in the Ivory Coast. Alas! Women 

Hemmings' figures for "average percentage of daily time devoted• • . cooking" to(1978:65) appear predicated uponalthough such a mistaken avsumption,she notes earlier (pp. 35-36) that womenComparison do take turns cooking.with her figures is not fruitful ifcooking time is one realizes that totalshared by an undetermined number of individuals. 
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joining together to accomplish the task may gossip or joke, thus
 
prolonging the time taken. The purpose of "flour preparation" is
 
not limited to preparing flour, then.
 

Yet another consideration concerns women's attitudes toward
 
work in the first place, or men's either, for that matter. In any

society, some individuals are 
more industrious than others. On
 
different occasions the same 
person will be more or less industrious
 
due to health or sickness of 
self or dependants, good news or bad
 
from loved ones afar, general happiness or depression, and the host
 
of elements making everyone's life different from moment to moment. 
In hoping to recognize and evaluate the benefits from a solar
 
installation upon which many well-meaning souls in Upper Volta and 
the States have expended money, time, energy and hope, one must be
 
careful not to approach the people receiving the benefits as less
than the individuals they are. In other words, as was noted with
 
regard to water-fetching, 
 these are not automatons ruthlessly dedicated 
to saving time to be immediately applied to ot.hr tasks, the products
of which we all will asrecognize fruitful. As the well-known
 
Zaose proverb has it, "hearty laughter is better than' a 
chicken thigh"
(Cuerin 1959:16; all Falland 19h8:25); intanngible often outweigh
 
tangible profits.
 

The nature of cooking is also worthy of note. Most Zaose meals
consist of two elements: starcha base and a vegetable or meat sauce("relish" in some ethnographies), prepared separately. TJ\C most 

-e~r---c da .& .- niicalY -calIed bdulg. UCf i0o1 Ask iihded.

form) in Francophonic Africa; it is a polenta or solid paste of flour 
and water. There are sevet-al stages in its preparation, the most 
labor-expensive being the pounding and stone-grinding of cereal to 
obtain flour. As do cooks and "eaters" everywhere, Zaose expect the 
t to be ready and still hot when the sauce to accompany it is; in 
other words, several dishes are prepared concurrently. The sauces 
contain no flour and so are not directly related to or influenced by

mill use. They do require time and effort to prepare, which must 
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be included in estimates of total cooking time.* Using the mill does 
not save or free this time; and it is my impression, based on too
 
few cases to quantify, that in the dry season when time is not at a
 
premium, women using the mill may spend more time preparing more
 
elaborate or more sorts of sauces. 
The total cooking time, then, may
 
be balanced by this and the social factors mentioned above; if so,
 
little or no cooking time is saved or freed. 
The time may be used
 
differently, but still for caoking. 
Time saved over and above total
 
cooking time, then, may not amount to as much as might be presumed.
 

Another culinary fact cannot be overlooked: Only grain is
 
milled. 
Many other dishes are prepared with whole rice or beans.
 
Rice may be boiled with chili powder, onions if available, salt,
 
sirmbala**and shea butter; + or with beans. These are both easy meals
 
to prepare, and are consequently very popular, judging from the entries
 
generated by Hemmings' questionnaire, "Food PreDaration, Morning and 
Evening." Beans may be boiled with w]le white sorghum (rather like 
hoTdny); they may be soaked, stone-ground while damp, and wrapped

in "cael's foot" leaves for steaming; or for a "stretch" meal, they 
may be boiled with a little left-over flour. Pendo 
- flour sifted
 
out from the mash as 
dolo beer is being brewed - rakes a popular
 
sort of t; the energy has already been erpended to make the beer,
 
and it is a "bonus"; its sharp little taste of ferment varies the
 
cuisine. In short, there 
are a battery of dishes that are popular, 
relatively easy, and which do not use milling; 
a woman's total cooking
time includes that spent on these latter, as well as upon flour-based
 

fare.
 

Last year (Pall, 1979), the harvest of beans was more
 
successful than those of any other crops. In Cctober, I was shown 
blighted sorghum that headed without making seed. 
 People then had
 

Those of Eea.ngs (1978:65) may not take this into consideration - no 
J-..mention is made to lead one to assume that they do.


** Sumbala is an important local condiment made from fermented locustseeds or soy beans; its taste is not unlike that of soy sauce, and it
is exported from Tangaye and environs as far as 
Niamey.

+nea butter is produced from the inner kernels of shea or karit4fruit; it is sold in the Tan-aye market by the lozal women who make It., 
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larger stocks of beans than they did of certain grains, this 
according to their statements and not to any objective measurement.* 
From the breakdown of the five hundred thirty meals observed by
research assistants from November 1979 to June 1980, presented as
 
Figure Thirty-Two, some idea of grain available is nonetheless
 
possible.** Sixty percent of meals included flour, stone- or mill­
ground; forty did not. Any discussion of the effects of mill use onwomen's allocation of time is only referring to sixty percent of
 
dishes prepared during the period of the study, then.* 

Finally, the fact that so many of these popular bean or
 
rice recipes are chosen, 
 among other reasons because they are easy

to make (requiring only soaking and 
 boiling) and are quick, does

show a desire to save 
 time and ener&r for other pursuits. _i a degree
(tempered by the above points), this is what mill use affords some 
women some of the time, as vell.
 

2. TD E FR_7D BY MILL USE 
To determine just how mach time might be saved 
or freed by
mill use, Bemmings devised* a questionnaire entitled" "Food Preparation,

No.ni.ng and Evening" to be used by research assistants during their 
stays in the sanpple compounds. The preparation of all meals was to

be observed, the tire spnns of the various 
 tasks recorded. This they
 
did with great dedication.
 

The great majority of women use th-
 mill infrequently, as

Figures Twenty-GnCe to' T - y-S4x*illUstratej.':For-E -Five,-for
instance, the average number of visits to the mill during the research 
period per comensal unit was twenty, or eight percent of all millings.

If one takes into consideration that only nine percent of all Bamaet 

No record of harvests is made by extension agents or others; see ourfootnote on page 76. 
** Since quantities of grain sold, made into beer or otherwise disposedof in ways other than cooking do not figure here, this is not a measureof total percentages of staples harvested.
 
+ Had the sorghum crop been better, the percentagemight have been higher; taking Hemm ings' 

of flour-based mealsfigures for 1978 crop productionat face value, for instance, one would expectto non-flour-based the ratio of flour-basedmeals to be L:i instead of the 3:2 we found. 
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Fig.3Z - MAJOR ELEMENT OF 530 MEALS
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Five visits to the mill were made in the five suimer months, thisleaves an average of about eighteen visits per commensal unit overthe eleven heaviest months observed. 
This boils down to one visit
to the mill per conmensaa unit every twenty days thisor so; because 
is an average, many women use the services even less frequently than 
this. 

It was a matter of chance as to whether the particular dayof the research assistant's visit to a targeted compound was onewhich the women had 
on 

availed themselves of the mill's services; ineffect, this happened in the cases of thirty-six of the three hundred
 
eighteen flour-based dishes observed prepared over eight months' time,about eleven percent of these latter, that is.* Representative,
illustrative examples of these are presented in S 1o... 

The basic defect of Bemmings' "Division of Labor" questionnaire

concerning duration of activities (see page 34, above) and this tinysample from the "Food Preparation" surrey obviate the possibility ofclosely comparing the number, nature and span of time spent bymill-using versus non-mill-using women. A different strategy would
have been to identify at some midpoint in the project; those women
who used the mill most, and then to concentrate obsez-vation upon their
 
households.*+
 

Despite the small sample generated by the questionnaire,
estimate of time saved 

an 
can be made, with reservations to be explained.Hemmings, assertion, that preparing t may take three or more hours-(1978:65) from the first winnowing, sorting for pebbles, pounding
and/or stone-grinding, 
 and actual cooking, borne out bywas the morerecent data, the time varying according to the quantity to be prepared,
how many were helping, how strong the women or girls were that day
(due to health) and ordinarily (according 
to age and physique), how 

* A complicating factor was that the second research assistant is thewife of Diabo's primay--school director; a well-dressed, sometimes
over-bearing woman who drives her oun motor scooter, her visits to the
homes of more humble peasant ladies wasordinary, but was 
not an occurrence deemedan event. Leossogo was requested to specially millflour for her visit on one occasion, since, as the housewife explained,
one could not just prepare "any old thing" with such a distinguishedguest; probably more than this one shared the sentiment and response.** This problem was recognized earlier (Roberts 1979:29), but lack oftime prevented action being taken to modify the research strategy. 
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experienoea the woman or girl is (Itnowing the time-saving tricks
of the good cook in any culture), the nature of outside distractions
and coincidental activities (joking, singing, nursing, etc.),
prior preparation 

any
of the elements, and the like. In other words,

cooking is not done in Betty Crocker's Kitchen where all variables 
can be identified, quantified and/or held constant; any but a general 
statement is an absurdity.
 

Using the mill eliminates most of the labor (although the

grain still must be winnowed and sorted, usually a fifteen-to-twenty­
minute task); preparing a t" from mill-ground flour is a matter ofboiling water and mixing in the flour, turning it till it is smooth
and consistent. Time required for boiling water depends upon the
heat of one's fire (and building the fire in 
 the first place, if oneis not ready) and the quantity of water in question. Once the potis on the fire, no human energy need be spent till the mixing of the
flour. The process usually takes at most half or three-quarters of 
an hour. This, then, is a significant saving of time in thosecircumstances when some or all of the above social or other sorts of
factors (e.g. preparing elaborate sauces) are not at play.
 

Flour ground at the mill is most often of sufficient
quantity to last two days or slightly longer.* Judging from our

small sample, many 
women (in hamlets other than One) do not

their stock 

use
 
of it all at once, but intersperse meals prepared with

mill-ground flour with rice or bean dishes, or with .those made with 

cooking, or, as one woman told us, it may prove useful when unexpected
guests arrive or circumstances happen. This at once indicates women's 
awareness that mill use does free some time or at least make cooking
easier; and introduces yet another difficulty to determining total 
t e kaved and what is done with it.
 

!gures Twenty-One, Twenty Three 
 and Twenty-Five show how 
int:I-_-uendly many women use the mill more than once or twice a month. 

One elderly lady said she used the mill weekly,alone, a milling lasted her all week. How 
and that eating 

upon how much is taken in 
long flour lasts dependsthe first place,a time; women appear to bring to the 
and how much is used at

mill aboutwould stone-grind in a 
the same amount theysingle session'.- that is, enougzh for +uo dayrs. 
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Some, such as those of Hamlet One, use it much more often, and forthem - particularly since they are the same ones who also use stationwater - the solar energy demonstration has truly changed their lives.It cannot be over-emphasized how few are these fortunates; most only
gain an hour or two's respite once or twice a month, some less often
 
than that.
 

. OWFRED TIM MAY BE SPENT 
To understand how time freed by mill use may be 
 spent, it
is best to ask when it is freed. 
 As is clear from the total visits
 per month for each of the selected hamlets (Figures Nineteen through
Twenty-Five, odd), these data reproduced in the curves of Figure


Sixteen; the dry season (November through May) is when the mill is
used most frequently. 
During the rainy-season months 
(June into
October), many women cease using the mill altogether, and all use
it far less than during the alternate season. The latter period,however, is when all are engaged in the most intense labors of the
year: the various tasks accompanying the agricultural cycle. Thisis what may be d efined most readily as directly-produc tiv work. 
For most women, the presence of mill hasthe done little tofree time for increased attention to these all-important chores, since
so few chose to use the mill then.* Food stocks are at their lowest
just prior to next
the harvest (just when they are needed most for
the extra energy 
 spent cultivating);** money is as well, since that

from sales of crops or their processed products, earned after the
lasr harvest, has been spent or must be saved to purchase any food necessary to get through to the next harvest. Such factors diminish
women's ability to use the mill, 
even should they so wish.
 

*Exceptions 
will be mentioned below. 
* * This is sometimes aggravated by people'sof 1980 members of poor planning.own In Juneone compound complained to an assistant of their lackof food; his ascerbic comment to me was thatsold a good these same people haddeal of grain after the previous fall's harvest,used the profits and hadto buy rice and meat and other good things tothey suffered now as a consequence. 

eat; 



Their will to use the services may be lessened then, as well.Hemmings makes the interesting observation that women use less water

in the preparation of their "millet cakes" (presumably to polenta)

in the rainy season (1978:28). 
 Tnis can be linked with .a more recent 
finding, that women feel that to made from finely-ground flour from
the mill does not "stick to the ribs" as well as does that from 
coarser, stone-ground. 
People enjoy the feeling we would consider
"heaviness" in the stomach when they have intense work ahead of them;
less water and coarser flour provide this sensation (since the resulting
polenta is harder to digest).* Even should they have the financial 
means, then, women may choose not to use the mill during the 
agricultural months, despite its time-saving quality.**
 

The result is that most time freed is so in the dry season,

when for the Western observer it is 
 a more complex affair to identify

productive uses to which it is put. 
 The matter of what is deemed
 
"productive" must be re-examined.
 

Hemmings has described each season's major work characteristics
 
(1978:1L 4-17). Grossly categorized, the rainy season is almost wholly
dedicated to a~griculiur e (preparation of fields, planting, weeding,

harvesting); as 
 the Mossi proverb has it, "you don't argue about 
hoeing in the rainy season" (Hall and Hall 1948:22) - it must take
precedence. Final chores (ha--vesting, threshing) may be completed

the early dry season. 

in
 
One often has the impression that "everything
 

else" is acg3o0.i..
 Q4_ ,thdhfrdo2 nths Jge. _ _.
 , tnnssf.sjvlseles 
 {0a from isnmen and-frien s, rips "tc 
the big city.
 

From a certain perspective (as outlined in Shapiro's study

mentioned in Section III.D.1), "directly-productive activities" may 

* In turn, a related notion is that mill-ground flour makesporridge for infants, because it 
better

is so 
does 

fine and easily digested, andnot "cause" constipation.
 
The mill machinery can be regulated 
 to procduce coarser orflour, but this has not finerbeen done

mill 
to date; complaints about tne firstwere that Its flour was too coarse - the season must have beenwrong! That millers do 

is 
not take the initiative to change the finenessa function of management difficulties to be discussed below. 
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be considered those that allow entry to the greater money economy

through earnings, or those which are of fundamental necessity tosustenance. 
 The very adjectival phrase "directly-productive" implies

the existence of other activities which, in comparison, must be

"indirectly-productive.,* If the rainy season is a time dedicated todirectly-productive chores, in the dry indirectly-productive ones 
abound.
 

Attaching a value judgment to these terms, deeming directly­
productive somehow "better" than indirectly-productiv activitie: -­from some moral perspective, should be avoided as non-productive
ethnocentric interference. Early colonial and missionary personnel

are often justly criticized 
in this regard; imposing their views,
which were functions of their own 
 cultural values and practives, theysought to decrease the indirectly-productive activities they considered
"superstitious" or "heathen," and increase directly-productive labor,
without recognizing the intricate inter-relations of the two.* 

An example of the balance of dry-season, indirectly-productive
activities, with rainy-season, directly productive ones, can be seen

ini the following. During the 
dry-season month of April, 1980 (when

mill use at
was its highest) a viralent strain of maningococcal
meningitis struck Taraye and a few surrounding areas. 4 With more than
 
a score of fatalities, zach time - whether freed by mill use or not ­
* 	 "Non-rouctive" activities ­ the opposite of "productive" ones,
are not yimpliedbythe qualifying phrase "directly-productive.,
 
* This recognition is one 
of the keystones of social anthropology,
cultural relativity and its correlates being assumptions underlying
all theory and serious ethnography of this century.


+ Cases were also reported from 	adjacent Ylaoda, the towus of Bogande(ME of Tang-aye) and Kantshari (near the Nigerien border). The lastsignificant epidemic of meningitis in eastern Upper Volta was in 1979in and around Diapaga. My thanks to Dr. David Kyelemahealth service 	 of the publicat Fada N'Gourma for this information. Dr. David Sok.Al,C.D.C. Epidemiologist, has prepared a report (1980) describing theTangaye outbreak. Information on Zaose theories of causality of suchillness were studied over this past sumer, 
a later date, in another context. 

and may be expounded at 
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was spent in seeking traditional or other medical care, and forfunerals and other mourning activities. Inversely, the unusual
 
number of these ceremonies probably accounted 
for some of the
intensity of mill use, the flour being prepared for funereal feasts.
 
Such a use of time is an indirectly-productive 
one.
 

Funerals for all societies are essential moments when people
 
are brought together in a recognition of their mutual bereavement

and of the survivors' new balance and 
 order resulting from the death.The funeral is a reaffirmation of the bonds and "nter-responsibilities
of social life that make all other activities, directly- or indirectly­
productive, meaningful and possible. If the deceased is an adult
male, for instance, his means of production (fields, tools, and

material wealth) 
 must be reallocated, his dependants (wives, children)
redistributed, his roles (chief, priest, family head, husband, father)
reassigned. 
The social vacuum created by his passing must be filled

by other individuals, so 
 that life may proceed, decisions be made,

tasks be accomplished. 
 The alternative is confusion, in which
 
co-ordinated, 
 directly-productive activity is, by definition, 
impossible. 
 Other dry-season activities of greater regularity (e.g.,
feasts and celebrations, visits to and from hinsmen or affines, and
the like) serve similarly to provide the structure allowing co-operation
during the hectic months of intensive farming.
 

An impression of what the mill means to women, and a glimpse

of wh~t..their. lives, arelke, :~s bast gained from_ttvgattshk~

'r e-=
ylare re 
 eemm!ngs,­ .W 


"Division of Labor" and 
 "Preparation of Food" questionnaires, and from
free-form commentary written concurrently by the assistants, at mybehest. Of the thirty-six times (of the five hundred thirty) when
dishes were prepared with mill-ground flour, arethree per month,
presented as representative. 
The following may be given as their
 
r6sum6: 

December ­ heavy work in fields with last of season's
harvests; quick meals of mill-ground tS and beansprepared, the women spending entire day in fields.
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January - a) women use mill-ground flour for a fast mealafter spending the day preparing beer; b) womenresting all day or spinning cotton thread make mill­ground t8; c) a huge mill-ground 'X is made for a 
threshing party.
 

February ­ a) women rest, not feeling well, and make mill­ground tS; b) beer-brewers prepare their meals from
mill-ground flour; c) women engaged in spinning thread
cook a mill-ground t6. 

March - a) women off visiting all day prepare mill-ground
t8; b) a woman doing nondiscript household chores cooks 
a mill-ground t&. 

April)- a) a woman doing housework prepares mill-ground to;
b) a woman visiting elsewhere all day returns in lateafternoon and cooks mill-ground tO.
 
May - a) 
women doing household chores prepare mill-ground
t3; b) a girl playing all day cooks a mill-ground t8;CT a woman planting in the morning cooks a quick lunchof mill-ground tt, then spends the afternoon preparingrice to sell at market later the same day.

June - mill-ground flour is taken to the fields uber peopleengaged in farming are camped. 
In these few cases, women use the mill, someti. with the
explicit intention of saving time for other TecognizablL, directly­

productive 
 labor, sometimes for no other apparent reason than "to
take it easy." The "household 
 chores" in question are not sufficiently
noteworthy for the assistants to have broken them down further into
 
categozs;* the 
 tasks included are sweepingcompound and arranging houses andyards, building and tending the cooking fire, talking with
 
others in the familyiy
1 and* the like. hAen woman. a iises -mill-groundflour on a day when these are her major activities, one can surmise

that she does so because 
 she may not feel well, for the pleasure ofthe luxury this represents, perhaps for the status of conspicuous

consumption; but certainly for no more tangible reasons than these.
In other words, she "takes a breather." In effect, when asked thegeneral question, "when do you use the mill?", women responded that 

* This was despite the "Division of Labor" questionnaire havingof twenty categories a totalto choose from, counting thoseform by the assistants added to Hemming.'as they themselves recognized the need. 
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they do so when visitors come, when especially busy or when ill;

their most common reason for not using it, they said, is lack of
 
money, or a reluctance to wait the three days it often takes to get

flour back because of the backlog of grain waiting to be.milled.
 

=.OTHER CONSIDERATIONS
 
In the mid-term assessment 
(Roberts 1979:10), it was
 

speculated that time freed by use of station facilities might well
 
be spent making more dolo beer than had been done prior to the

installation of the pump and mill. However, this past dry season 
there is said to have been less beer made than the year before.
 
BeLause of the poor harvest of red sorghum (the grain used in brewing)this past year, its price has risen; withouL overtly raising the price

of beer, brewers find it less profitable an activity. They are 
suspected of mixing more water in their beer these days, and are

accused of serving slightly less at a time, or of using a slightly­
smaller calabash to serve it to their clients. 
Drinkers the world
 
over suspect baztenders of the same, and w.
'ntimes are tough, general
resentment may manifest itself in this way. W-nether or not the
 
brewer/sellers do indulge in such petty trickery would be as difficult
 
for the trained as it is for the 
utrained observer to determine.
 

It is also said that because there are 
too many women making

beer, it often goes unsold for two or three days, till it spoils.
Women state that while in the past, some made beer nearly every day
 

preparation or consumption) and could always reap a profit; that thishas not been the case this past year. One man. complained of having
requested that his wives prepare beer for a family funeral - animjportant part of the overall ceremony. They had refused, saying
surely there would be plenty of beer made by others %.hich could
purchased (more easily than 

be 
their having to brew it from scratch).

Lo and behold, wasnone available t which angered him considerably.
He was huiliated, as this bespoke his lack of command in his household, 
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and made him appear mean and avaricious to his fellow mourners.
More generally, his case and the above discussion lead to theconclusion that while we have seen that brewers do avail themselvesof milling services, that during this past year - perhaps due solel:to the poor harvest of red sorghum, perhaps to wider financial
nalaise ­ the station's presence has not been associated with a risein beer-making. This may change this next year, as the h-v-est looks 
to be an unusually good one.* 

Vith regard to comparative analysis of activities other thanbrewing before and after the implementation of station facilities,consultants George Burrill and Roger Popper have made some interestingsuggestions in their paper, "Evaluation Planning for the Tangeye
Solar Lnergy Demonstration" 
 (1978). Unfortunately, havethey did notHemmings' baseline study at hand when writing their own; whileattempting to compensate for this by making many useful suggestions(e.g., those of their page 111-8), a number of their "guesstimates"
conce-ning and aspirations for possible comparative analysis between
the finalar 
 first phases cannot be realized. Comparison of the sortcan only be predicated upon dia-hronic observation (e.g., maps of
areas under cultivation, of distances to firewood sources, of compoundsindicating numbers of houses and granaries, these to be drawn beforeand after implementation; market measures, to gain an idea of quantitiesof beer brewed and sold, handicraft production, and general participationby targeted women befo-e and after; end the like). While theirsuggestions remain valid, then, they also remain.for a future reseai%.;=to achieve, from start to finish. As the Zaose proverb has it,"the heel may hurry, but it will never get there before the toe"(Guerin 1959:16). Trying to reconstruct such data, hindside-to, isdoomed from the start. Questions such as "Do you do X now as much orizre than you or twodid one years ago?" the vaguest of answers, 

Consultant entemologist Channing Fredrickson hasobservation made the interestingthat this may be due to the earliness(which beg-an on 24 April of the first rains 
1'ay and June; fir t 

this year) being followed by an especially dryseeds zlant.ed died, socrop pests. but did nost insect and otherWhen the rains began in earnest,the usual blights. crops could flourish withoutDNy thanks for this personal communication. 
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subject to many outside factors.* A study depending heavily uponsuch information cannot transcend the realm of impressions, as 
this
 
one does not at a number of junctures.
 

Another idea raised by rrill
-- and Popper is that "villagersneed to know (share information about) what new uses they make of thetime that has been freed as a result of the pump and mill in order to: 
a) define the best uses of their time, and b) stimulate further use of
the mill" (1978: 111-2). This valid suggestion is a matter for ­
extension work based upon the evaluation, and is not a function of theevaluation itself. Nonetheless, it highlights the problem of a lack ofintegration of rural development with regard to the Tangaye project.**

No effort has been made by Eastern O.R.D., U.S.A.I.D. or any other

agencies' personnel to provide something they define as useful for 
women to do with time it is assumed will be freed by station use. 
It

is never too late to begin such a program, but co-operation and

co-ordination are required, motivated by progressive thinking. 
With

the current enthusiasm generated by the station project, women would
 
in all likelihood be receptive to such efforts.+
 

An individual's desire to appear successful may lead him to
exaggerate a bit to prove that he is just that, for instance.
can be instructive, if the observer has 
Such
 

a sufficiently-profoundunderstanding of local-level politi is to IMow why a given person ona given occasion is or is not being straightfor*ard. 
* A related point, concerning the need to instruct people thepublic-health benefits of using in

station water, was raised1979:3-6. in RobertsOne of the major ideas underlying Hemmings'for implementation propositionsof the station manaze-mentco-operative, was to be 
by its women's 

a more complete integration of agencies' inputs
and resulting benefits. 
+ This becomes more difficult with the realizationnot profit equally, some that all women donot at all orthe mill. much too little to measmre, from.Extension services di-ected toward those women who do profit
would further underline the differences among women as to who does andwho does not, who can and who cannot use the mill. 
A decision to
approach the women w'no do use the mill is one determined by political

philosophy.
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E. CONCLUDING JiTMESIONS 
The following sketch can be drawn of a hypothetical woman


using the mill frequently: if not one of the brewers or other women
 
enjoying the special circumstances obtaining in Hamlet inOne 
proximity to both the station and the chief, more often than not the 
woman will be in a polygamous marriage within a greater, closely-knit
extended family (her husband's), in one of the hamlets closest to 
the station. 
She will have relatively large fields of her own, the
 
greater their surface, the greater her participation in mill activities. 
Brewers in other hamlets may have small fields, but other resources
 
allow them to use 
the mill often.
 

Most women of Tangaye do not use 
the mill frequentl,-. While
 
the resulting benefits may not 
be appreciable on the individual level,
they are appreciated. T7hose unable to avail themselves of the service 
bemoan the poverty that prevents them from doing so.* 

From the examples available, women can timebe expected to use 

freed by mill use for 
tasks such as harvesting and threshing, traveling,
thread-spinning, beer-brewing, or "just sitting around." Some use
 
the mill when, for reasons of ill health, 
 they do not feel up theto 
p.ysically-demanding duty of flour preparation; others vhen large

amounts of flour suddenly required
are for funereal feast: or for 
work parties in a man or woman's fields. 
 But as has be-n seen from a

number of angles, judging the amount of time saved is a matter
 
com.licated 
by many diffren flL -__bst..­tjrsa e ndicgtions
"hat do6 perc ve" th' inil- 'useful t"e m- are- their long lines
 
awaiting service on 
milling days, and the serpent of containers 
brimming with grain left in the station building to be milled the next 
time around.**
 

A Mossi proverb has it that "a lazy person's field is on top of amountain; he sits and says 'a dry spell is killing mL!'" (Hall andHall 1948:26). In other words, an industrious farmer seeksland, despite out goodany greater distance to andit, makeswomen might be more industrious a go of it. Someand thus hsve profits to use the millmore often; everyone is different, and 
some are simply not motivated

sufficiently to do so.
 
* As an aside, it may be mentioned that the grain left in open containersover the day and two nights between millings, supports a very large,very fat population of rats in the mill building.
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Were it not for the constraints of the mill's si 
 and
resultant capacity to serve a fixed number of women only, more would
 
come to use its services. 
 Mills (and solar-powered pumps) have been 
requested for other hamlets of Tangaye, repeatedly. Women continually

complain of the wait - often of three days - they must endure to 
receive their flour. As was explained by one earnest individual, at 
a mill, one is supposed to get immediate or quick service, that is 
why one goes in the first place; women come seeking flour in a hurry
to satisfy their husbands' hunger, and are angry when obliged to wait.
My argument that the mill is what it is, everyone knows that a wait 
is almost inevitable, and so must take that into consideration; was 
rejected as not being what a mill is meant to be, by definition. 
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IV. STATION NNAG---­%I\ 
A. THE EVOLUTION OF MANAGK 

The beginning and first six months of station management 
were described in the mid-term evaluation (Roberts 1979:13-25).
There are four individuals or groups who are party to most decisions:
Pascal Leossogo, the station manager;* Kouela Noktanga Issa, village
chief; Kouela Neba, station co-operative president (and his fellow
members); and the millers. 
Anyone with a sense for local-level

politics will know that the situation is vastly more complicated than

this, for Leossogo as an outsider has had to establish his own power

base, and id the direct liaison with the functionaries of the Eastern

O.R.D. and other agencies Voltaic and American; the chief has his

counselors, interests and intrigues; the co-op members are scattered 
in the various hamlets and each represents different lobbies and
personal interests, and the millers and cashier may be three or four
;nen working together, but not necessarily three getting along with 
each other. 
There are also people unattached to any of 
-"-' four
 
in any official capacity, who nonetheless manage to inf" 
 ..e station
affairs. Eere shallwe consider first the simplified four-party

view of how management works, 
 then some of the issues of the past
months will be p:-esented, to allow 
 the reader to savor what is happening 
in the com-urity.
 

'Many of the ideas and much cf the initiative concerning stationmanagement have been generated by Pascal Leossogo. He is a young
man with a dynamic spirit and social maturity outdistancing his 
twenty-one years. 
When he learns of or identifies a problem, he finds
 
a solution, then typically goes to explain both ­ as a fait accompli
 
- to the chief. 
He and the latter have become very close. In
 
Leossogo's first months at Tangaye he felt ­ and was made to feel by

villagers ­ quite insecure about his new responsibilities in a

commurity unfamiliar to him. He approached the chief (.imself an 

Leossogo is assistant de 
 estion at the station, ostensibly charged
with regular data collection equipmenton perfor,--ance and use, andwith overseeing the upkeep of the machinery and batteries. See 
Roberts 1979-17-18.
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exceedingly warm, wise and wily old man) and said he considered
 
himself as his dependant, as a "son."* The chief imediately
 
summoned the fact that he had known Leossogo's own grandfather,
 
once chief at Lezogotenga (twenty-two kilometers west of.Tangaye 
on the Ouaga-Fada road); a bond was thereby established. As the 
months have passed, the chief, who was at first alienated from the
 
project and only participated in decision-making covertly,** has 
come to trust Leossogo and to take upon himself ultimate responsibility
 
for village participation. 
This does not mean that the principle
 
of the co-operative has been discarded, but that the chief has taken 
more overtly the role he played all along, as its sponsor. 

Once Leossogo has discussed his idea with the chief and has 
obtained his approval (with modifications made as the chief may see
 
fit to propose - Leossogo is truly fond of the old man and is
 
impressed by his wisdom, and justly so),Leossogo will call a meeting
 
with the millers and another with the greater co-op, the order of
 
the two depending upon the particular issue at hand. Again, there
 
is discussion and some modification possible, but it is my impression
 
that most responsibility for devising the plan of action has already
 
been taken at this stage. While some subjects may be introduced in 
the other direction ­ from the millers or the co-op to Leossogo to
 
the chief - most non-political ones pass as outlined.
 

It was my own feeling at the mid-term assessment and at the 
start of the present fieldwork that whereas Leossogo has been doing 
an excellent, commendable job of making management function, that 
this was in contradiction to my understanding of the basic assumption 
as outlined by Hemmings and others, that this was to be a village 
project. Villagers were to be trained to assume all management and 
maintenance responsibilities themselves; Hemmings felt that as this
 
pro.ject was assist women, should be byto it run women. The manner 

' 

myself used this term with regard to the chief, who is "father" of 
all in Tan-ngaye. The use of such fictive-kinship terms in a manner of
decreasing social distance alien to some Westerners; rather than implying
acquisitiveness or some other negative motivation as they suspect, it 
is the beginning of the definition of mutual responsibilities. 
** These early difficulties are outlined in Roberts 1979:13-16). 

I 
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in which these assumptions were disregarded as the co-operative was
created and the station's life begun, are discussed elsewhere (Roberts

1979:13 and passim). In afterthought and as I have discussed the
matter with Leossogo, I have come 
 to alter my perspective, realizing
that the position I now espouse is fraught with as many difficulties
 
as has the previous one.
 

Placing a small-scale development project like the present
solar-energy demonstration in a village means that automatically a--newfield is opened for old battles. A community coheres through tension:

the positive sort of kinship and affinity, the negative of disputes

and their resolution. 
 Perhaps it takes an outsider like Leossogo to
organize people on 
the different sort of plane that was desired for

station management; 
 not being a part of local-level politics (at least
at first) may be a boon to such work, an advantage no local person
could have.* On the other hand, one of Leossogo's first actions was 
to establish 
a bond with the village power base 
- the chief. Successful
social management in such a sitaation does not mean rank imposition
of ideas, but rather their insinuation, that they appear to come from

within established ranks, but that 
they retain acht o " -e1jcce
oout siderhood."Leossogo has proven very adept at this. 

The obvious difficulty with this perspective isnot that there aremany Leossogo's in this world; one certainly cannot count on finding
one just because a need exists. Me ORD encadreur village extension 
agents are supposed to possess just such qualities and to fulfill suchfunctions, and yet their uneven pe-rformance - even in my limited
observation - attests to how hard it is to find a good man. There 
seems no ready solution to the dile.ma of choosing between a totally
grassroots organization versus the introduction of an orga-nizer; thisproject has worked well with the latter, probably better than it could
 
have 
with the former.** 

Nost co-operatives in the area have never gotten started,disivDointing have hadresults or have failed altogether, in Tangaye priorthis project and in toother surrounding villages now ­such informants this according toas the encadreurs in charge of them. 
** The fear remains that unless we allow peopleend come to to make their own mistakestheir own solutions to problems, we shall never escape aEarocentric perspective. 
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1. SPICIAL-OCCASION VILLING / OFO?])ER SFRVICF
 
To best understand 
 the nature of management, the issues
 

involved, how decisions made, how
are and the process is complicated 
by local-level politics, several ethnographic cases can be Presented. 
The first concerns special-occasion milling and the order uf service 
provided mill customers, discussed in early January, 1980, at a
 
meeting 
of the station co-operative.* It was decided then that when 
there was a funeral, baptism or marriage feast s that a client should 
receive priority and have his/her grain milled immediately, even
 
outside of ordinary hours, if electrical power and 
 personnel are
 
sufficient. Normal 
 payment would be exacted, and the millers were 
exhorted to ofbeware women's fibs about such extraordinary needs:
 
Only verified cases would 
 be accepted.
 

This seems a businesslike recognition of 
 a need arising from 
the social milieu, the exact sort of integration of the station into 
local life desired. The same issue has a somewhat stickier flip-side, 
however. The millers have been accused by clients of disregarding
 
the genera! first-come, first-served rule, 
 in favor of certain women 
and not others. This was discussed at a meeting held in late June,

1980, between Leossogo and the millers. The 
 latter hotly denied the 
practice, but Leossogo said he Imew they had acceded to pressure on
 
occasion; just fewa cases allow wags to expand the issue out of
 
proportion, 
 he told them. He cited the fact that whereas government

functionaries 
receive preferential treatment elsewhere, being'able 
-to go to the head of the line at the Diabo dispensary, for instance;
 
here the OID agent, the FJA teacher and he (the three village 
functionaries) had waitto their turns like everyone else. 

A miller then raised a related point, that his wife had been 
complairdng that he did not put her grain ahead of the other women's; 
Leossogo reminded them that the co-op, in deciding the rules for the
 
mill, had stipulated that even the millere must wait their turns. 
The millers retorted that now with the changes wrought by Independence 

Yinutes were kept in a notebook at my behest by Leossogo. 
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(i.e., female enfranchisement), they can no longer oblige their
 
wives, when 
 they arrive home at 8 P.M. from the mill, to prepare
food for them and their children if their grain has yet to be milled.
 
Leossogo said that that is the way it must be, that the same 
 women
 
who have been complaining about 
preferential treatment allegedly 
being given their peers, are the ones have beenwho intimating that 
after he leaves the station,* there will be no more respect of the
 
rule of order; instead - and the women consider this a change for 
the better, Pascal said 
- those close to the millers would be able to
 
exert their privilege and have their grain ground out of order.
 
This is the way it 
 works at commercial mills, he said.
 

This in turn brought up the question of the chief's grain.
 
The millers 
said that often women come with his grain saying that 
the millers are instructed to grind it inmediately, out of order.
 
This had gone on some and
for time, there had been grumbling by other 
women. 
Leossogo went to the chief to discuss the practice, and the
 
latter said that only once had he done this, that all the other times

it was women usinqthis trick to get 
 their grain ground quickly. The
 
chief had a -reed that 
it was best to stop the practice altogether,

unless a went the
--iler to chief and was told face-to-face to grind

the grain. The chief pays 
 for milling like everyone else, and his
 
power to coi=and iunediate milling would 
 be closely regulated thereafter, 
to prevent further abuse. Leossogo pointed to this as yet another
 
reason for not a-Ilowing other women to pass before those in line in


:front of them, and added that such only arouses suspicions that the
 
miller has a lover (since he does not even do 
 this for his own wife),
 
which would 
 aggravate things at home even more. 

2. MILLERSA-LLMEDLY STEALING GRAIN
 
At the same meeting with the millers in 
 late June, Leossogo


discussed the rumor, which he had 
heard from various quarters, tat 
the millers have been stealing grain. The wasmatter brought to the 
chief's attention - who then contacted Leossogo - when a woman from 

* Leossogo will leave Tangaye, with the end of the project mandatethis fall, to assume another position with AID. 



99
 

the adjacent village of Zanre could not have ner grain milled the 
day she brougt it and refused to leave it to be milled the next
 
time; she had loudly proclaimed that she would not fall victim to
 
the millers, since 
 she knew that the amount of flour given back was 
not equal to that deposited.* Leossogo said that women cite the
 
fact that the millers routinely take the machine apart to clean the 
screen and to remove a small number of kernels that have fallen to
 
the, bottom without being ground; 
 this amount is what is "stolen".
 
from the women. As the millers only clean 
the machine once or
 
twice a milling day, 
 only a tiny amount is taken from any given woman's 
grain, yet it is this, plus general suspicions, that has given rise
 
to the rumor. The millers were angry 
about this impugning and said 
that women a.wav 
say that about mills, and while it may be true of
 
commercial ones, it was not at theirs. 
Leossog, told them they

should clean the screen very publically, and explain to all observing
 
exactly what is being done. 

3.T.HE MLLMS' WORK SCHEULE 
Again at the meeting with the millers at the end of June,
 

Leossogo raised the issue of their work schedule, noting that while
 
there are 
three millers, there is only work for two on any given

occasion; perhaps the third could take the day off to see to his 
fields&, and they could alternate in this way.-n:.syi -that , 'Themillers rejectedthe.A 4 - .-is.-.. ..- z' -61A-:qe5 .1Or.1,T -_ -- '-- -. _­_ . .---­ " - :i :- ' •-e. 

yolar aa 
 arounthe mill buildings. In the second week of 
September a meeting was held with Leossogo, the millers, and the
 
station co-operative, at which the sa.ie issue was raised. 
The head
 
miller was unable to see 
to the weeding of a sorghum field I visited,
 
because of his duties, and it was in this context that the matter
 
was rzised. Later the saze r.n was heard g-umbling about the co-op
members wanting them to take time off now that planting and weeding
 

T-nere is a long history of rivalry - sometimes 
- between Tangaye bitter and sanguinaryand Zanre residents, beginning when an early Tangayechief was captured and taken slave at Zanre. The woman's distrst isundoubtedly colored by this adversarial relationship.
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seasons were through. Why were they saying this? Why theywere 
trying to dispose of the millers in this way? 
And so it continues.
 

At this same meeting the related issue of millers' salaries
 
had been raised. Leossogo had noted 
 that the miller in.question
 
was a family head, and that the fifteen hundred 
francs (about S7.50) 
a month was not enough to compensate for the fields lie was not able
 
to work. 
The co-op president (whom Leossogo had approached with the
suggestion prior to the meeting), proposed the miller's salarythat 

k,_raised by five hundred francs; 
all seemed well-disposed to this 
idea, when the cashier - the only non-Tangaye resident in the co-op

and himself the subject of great controversy as a consequence - said
 
that while the idea was a good one, 
 that what was needed more was a
 
frank and open co-operat on among the millers. 
 If this were obtained, 
then they could agree among themselves as to when each would receive
 
some free time; 
as it was now, each was afraid that the others would
 
steal something, or 
that he would be accused of doing so while not
 
present. The truth comes 
 out! The meeting broke up soon after, without 
time for a resolution of the matter, but the loud complaining of the
 
millers han-ing around the station the same evening ended in 
an 
argument between the head miller - the one for whose sake the matter
 
had been raised in the first plaze 
 - and Leossogo - the one who had
 
been doing the politicking to get money
more for the miller. Why
 
was that "foreigner" (the cashier who lives in 
 Koulouroko, about 
two miles down the road) accusing us of being thieves?. Perhaps he. 
Is one, and that is why! Those who say only Tangaye people should 
be working at the station are correct, what will tie do if he - the 
cashier - takes the day's receipts and flees to his village? 
Pascal 
countered that the miller was acting childishly, and by talking
behind the other's back, when he had said nothing at the meeting, he 
was proving the other's plea for a more open co-operation an. obvious 
necessity.
 

The matter was taken to the chief the next day, and the old 
man's suggestion was that the head miller's salary be doubled (to
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three thousand francs, or fifteen dollars a month) and that the
 
others alternate, each taking a full month off at a time. 
 Leossogo
 
privately suggested to me that they might "double" the other
 
millers' salaries as well, paying them for two months at a time and
 
giving them the impression that they were making more money overall,
 
a ploy with little hope of success or chance of resolving the
 
bickering.
 

h. PERSOM-EL PROBL-M. AT TE I'JLL 
For any readers who have not yet seized the magnitude and
 

complexity of the local-level political arena of which the station
 
is but one battlefield, the following should do the trick! There are
 
several on-going problems with the constitution of mill personnel as
 
it now stands; this 
one may stand as representative of the genre.
 

Originally, the millers were chosen by the station co-op
 
from among its own members. One of the millers had an affair with
 
the wife of the retired master sergeant living just behind the
 
station. This latter ­ himself subject of intricate nanoevres with 

the chief as monied, military-backed power confronts traditional ­
exerted pressure 
 that the man leave his post as miller, since, as 
he said, he did not want to have to see him working at the station
 
the first thing in the morning as he arose, and Imow that his wife
 
went to get water at 
the very place where the man who had cuckholded
 
him worke;..-The miller retired. 
 and arrpzed. tbat young from--- a _ man-. - -. _./ _ _-_ _ -= !a .f o
 
Pzs sa-mrhaleV take his place. This worked well for a time,-i

then the new man decided to go to Ghana seek his
to fortune; the co-op 
met and chose their own secretary to fill the position. In part this 
was because he is a serious worker and Lcown to be 
a dedicated,
 
no-nonsense person; and in part because he had worked as station
 
accountant for six months when the ndil had first opened, without
 
salary. 
He has worked well in the position.
 

Not long ago, however, the young man returnea rrom Ghana and 
presented himself to Leossogo one morning, pronouncing himself ready 
to resume his job as miller. The latter said that he had nothing 



102
 

to do with such matters, that only the co-operative could decide
 
who would fill the positions, and that they had chosen their
 
secretary to replace him; he doubted that he could regain his old
 
job. Leossogo consoled him by saying he would need the. time for
 
planting and weeding anyway. 
Several weeks later, Leossogo was
 
contacted by the original miller (the one who had cuckholded the
 
master sergeant) who is also sub-chief of his hamlet, and invited
 
to a meeting people in the hamlet were to hold, since people there
 
felt that Pascal's not allowing the young man to resume his position
 
at the mill was a slight to their hamlet, which had had only this 
one worker at the station. Did this denial mean that people from 
their hamlet were not wanted at the station? Should they no longer 
feel welcome when they bring their grain there? The meeting was 
postponed as a work party was called by one of the village chief's 

counselors. 

The final installment of the saga as I left it, was that
 
the village chief was complaining repeatedly to Leossogo that he
 
had not been informed that the original miller had retired from his 
position; it is his feeling that the original miller should regain 
his post, and that all will be settled if he does. This is a rather
 
bald move on the chief's part against his adversary the master
 
sergeant, since he )mows full well that the reason why the man was
 
pressured to step down in the first place was so that the sergeant
 
might save face_by not brushing shoulders with the one who had 
uckholdid him. 

5, CHOICE OF BALV-Po 

The following case brings out a different aspect of management: 
the difficulty people have had in understanding what is and what is 
not their proper prerogative with regard to the station. - ill earings 
have accum lated, and are kept by the treasurer, a man living in 
Hamlet Thirteen, far from the The needroad. to bank this money is 
clear to all, not so much because they will thus earn interest, but 
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because the treasurer and all concerned are anxious about having
 
several hundred dollars' worth of francs in one place in the village,

where it might 	be stolen, destroyed by fire or termites, or whatever.
 
There is concurrently an apprehension (mentioned in Roberts 1979:23)

that since no one, even now, is altogether sure what they are supposed
 
to do with mill earnings, they might decide upon an expenditure that 
an ORD agent or someone might later deem incorrect. The consequence 
has been confusion and apathy with regard to this matter. 

In January the issue of who would become the co-operative's
 
bankers, who would decide when deposits or withdrawals would be made
 
from the station account, and who would be charged with taking the
 
money to and from the bank at Fada N'Gourma, was discussed at several
 
meetings of co-operative members. 
On the fourth of January, 1980,
 
a tentative list of bankers was proposed; and the unanswered posed,

"What should we do with the money we have earned?" as transcribed in
 
Leossogo's minutes. 
 On the eleventh of the same month, further
 
discussion and a finalization of the choice of personnel was
 
accomplished. 
Six people were chosen, three to decide deposits and
 
withdrawals, three maketo them by going to Fada T'Gourma. The first
 
three are the villagt chief, the hamlet chiefs of Eamlets Ten and
 
Twelve; they were selected because "they are 
elders (dovens) of the 
hainaets, they have no titles in the mill co-operative to date, and
 
they regularly 	attend meetings." The second three are 
the retired
 
master sergeant, Pnd two other retired soldiers of 
lesser rank than he. 
The reasons for their selection are that "they are family heads; they

regularly go to Fada N'Gourma to draw their trimestrial pensions;
 
they participate in co-operatives, they have personal wealth (cattle,
 
donkey carts, motorcycles, land holdings, and many wives) which would 
prevent them from any attempt at fraud or extortion; they have no 
titles in the mill co-operative as yet; they are fearless (ils n'ont
 
Ras froid auxyeux); and they are regularly at meetings."* Once these
 
choices were made ­ based on an attempt to achieve an even spread of 
representatives from various village factions - nothing happened after.
 

* 	 Again, these are minutes kept at my behest by Leossogo in a notebook. 
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Late in June, 1980, Larry Dominessy of the Ouagadougou

AID lission, 
 and Bruno Bambara of the same office, came to Tangaye 
and held a meeting to discuss the ending of the Solar Energy

Demonstration as an AID project, and its transfer to a Voltaic
 
agency. Bambara, as interpreter, 
 stated at the meeting that he had 
looked into the question of banking, and had found that twr ­ and only

two - persons were required to sign deposits and withdrawals at the
 
Fada bank. Again, the matter remained there, and was again discussed 
on a visit to Tangaye from Gay Morgan of the same AID office, who
 
in late August reiterated the need for two bankers.
 

Soon afterward, in a discussion of related issues with
 
Leossogo, he mentioned that for the past six months they had been
 
discussing the matter of bankirng, but that nothing had happened.
 
AID had delayed anything being done, he said, since the various agents
had said "we shall see," and so nothing had ever been done aside from
 
repeated discussions. 
He said that had AID not impeded him in this
 
way, he would have arranged this long ago. 
 I then stepped out of my

role as objective observer, and asked who At AID had.said that they

should not begin banking; Leossogo responded that B.ambara and Nrgan
 
had both said only two were 
to bank, but then admirtted that neither
 
had said anything but this. 
 It seems probable that since six were
 
chosen by the co-operative along the lines of local-level politics,
 
that when only two were 
"allowed" by AID personnel, this implied the
 
need for negotiation that did not occur; it also belies a basic
 
misunderstanding of who is to have responsibility for such matters. 
I took the liberty to explain that according to my own understanding,
 
the co-operative, and not the AID personnel, were 
to have the power
 
to make all decisions of the sort; I added that my own research
 
program included the study of ma-agement assumed to be organized by

the villagers for their needs as 
they themselves recognized them.
 
Leossogo said that he had never understood this to be the case, that
 
no one had ever stated this plainly, and had he known the banking
 
issue would have been finalized long ago. 
He said that in mid September

when we would both be in Ouagadougou, he would inquire at the AID office
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to confirm the truth of what I was saying, and that banking could 
begin soon after, should this prove to be correct.
 

Different readers will interpret the above in different ways.
 
While Tangaye villagers do migrate to the coastal states to seek
 
salaried labor, and do participate in local marketing, they are far
 
from being accustomed to a money economy to the extent that farmers
 
producing a cash crop might be. 
Responsibility of the sort, entailing
 
not only the correct handling and disbursement of funds, but contact
 
with such alien institutions as the bank and other agencies perhaps,
 
is frankly frightening; rural farmers without experience in such
 
activities feel intimidated, and may be belittled by sophisticated
 
urban-dwellers. 
The team to transport mill funds to and from the
 
bank was specifically chosen because of the worldliness and self­
confidence of the three 
(and particularly of the master sergeant,
 
who may be less success'ul in affairs 
of the heart, but who has a
 
real presence imediately felt). Leossogo's misunderstanding of the
 
AID role in rara-gement 
 reflects that of the coinunity as a "whole; 
as w'ill be seen below, people feel uneasy zmd apprehensive about
 
assu;nng responsibility for complex machinery and activities, being
 
basicallv afraid to make embarrassing mistakes. 

6. ,I.T,',OF STATION E Ul.= 
A difficulty related to the above concerns equipment upkeep. 

Leossogo and the millers have a-n established routine for clea ing
 
The mill, sgn - -..."-dhec
g-th .leve.. -aci"tte "and 
the like. 
The hamners within the milling machine are rotated, and
 
the pump has been fixed; Leossogo has dealt with the fact that the
 
automatic shut-off for the pump does not always automatically shut off.
 
Yet 
some of the smaller repairs have not been done. The case of thewater faucets is illustrative..... . ta ws
vpe with a spring handle was
 
installed, to prevent wastage: A person desiring water must depress

the lever or button of the faucet, and the flow ceases with release
 
of the same. 
 Over the months, thousands of hands have fatigued the 
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springs, and they do not turn the water off any more. As the weight 
of the brass buttons is sufficient to depress the springs and keep

the water flowing, Leossogo removed them; people now press the screw

down. One has been taped over to prevent use at all, since even the 
removal of the button did not suffice to curb the leakage. I asked 
what Leossogo and/or the co-op members intended to do to fix the taps,
and he said that when Gay Morgan came out to install new modules
 
in the array, the matter would 
 be broached. liorgan andcame, informed
Leossogo that the co-operative was to see to such repairs, purchasing 
whatever parts might be necessary from the accumulated funds from

milling. This was a surprise, itas had been assumed that AID would 
see to such a matter, as 
they have done in the past. Leossogo said

he would see to obtaining parts when in Ouagadougou to accompany me 
in my departure, but as of this writing nothing 
more has happened.
 

7. EXPANSION OF TB STATIO. 
Ideas have been entertained at various times in the project

period - both by American development agents and by Tang-aye villagers 
as a consecuence - for the expansion of the station. As one woman 
we interviewed stated, she is very satisfied with the rill, and from
 
time to time has fine flour for preparing her meals; but they have
 
no tediciries to heal themselves or their children. She "prays to 
God for a dispensary for her children, since illness is Such a
 
problem" (this in June, after the meaingitis outbreak of ADpril).
At the January eleventh meeting of the station co-operative, Leossogo's

minutes record that "those present regret the (talk of) opening a
bar (buvette) theat station, as they would have preferred a pharmacy
which would be moreboth profitable and aimed at the (better) health 
of the population.", Such an addition would have other benefits: 
"it would permit obtaining money (from outside the commnity) and 
would thus facilitate the construction of a dispensary in Tangaye.
0 • . It would facilitate buying medicines at Tangaye and there would 
be more talk of Tangaye in the Eastern Department." In other words, 
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this would increase their reputation, and thus their chances of 
receiving further positive attentions from government agencies.


There are two other issues to consider in order to put the
above in its proper context. 
The first is that of available health­
care. 
With the nationalization of all local facilities, the Catholic
 
missionaries can no longer provide the assictance they did till

recently (Cf. Hemmings 1978:9). Now all living about Diabo - Tangaye
residents included - must depend upon the government dispensary; like 
many similar facilities throughout Africa , it is plagued by a lack 
of medicines. The popular feeling in Tangaye, that I heard repeatedly, 
was that the dispensary, its staff and services, are "worthless."
 
The criticism became the more strident in August of 1980, when 
 a
 
nationwide strike closed the dispensary. Frustrated anger is the
 
only reaction possible when villagers see their loved ones perish

during such a state of seige between nurses and the central government, 
a conflict from which they only receive the most negative of effects.
 
Fealthcare-related disappointments are one member of a large set
 
of unfulfilled promises (inoluding schools, roads and the like).

The other issue is the attention AID has paid to Tangaye,

through the solar-energ, demonstration 
 and related activities. While

in more mundane relations with 
 their governnment, villagers often 
feel neglected, the Prime Ydnister and a number of other dignitaries
have visited then ith regard to the station. iNost important in terms

of healthcare 
 has been a fortuitous event at the end of March 1980.
 
Gay Morgan happened 
 to visit the village for reasons related to the
station, and had the happy perspicacity to recognize that something

was direly wrong: Villagers were dying abruptly of a mysterious ailment 
soon reconiized to be mening~ccocal meningitis by the authorities 
Eorgan alerted. David Sokal, an 'erican medical doctor just arrived
in Upper Volta for a project based at Bobo Dioulassou, took measures 
to diagnose the extent of the problem,* and with the assistance of
Dr. David Kyelema of the health service at Fada N'Gourma, a vaccination 
program.was instituted. The people of Tangave may not have been equipped 

The outbreak is well discussed in Sokal 1980.
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to recognize and deal with 
this mrdical problem, but they immediately

appreciated 
 this intervention on their behalf - by the same friendly 
ouls who had brou_;t them the station.
 

This series of events brought to life discussiohs held months
 
earlier about 
 the possible expansion of the solar power output to
 
furnish electricity 
to a small maternity clinic in Tangaye. Coincidentally,
work began on the house just behind the station built with AID funds
 
and villagers' labor for me 
 to inhabit during the length of my

fieldwork. 
 What would become of this fine, solid building once I
 
was through with it? 
 Perhaps this is to be the maternity clinic
 
mentioned earlier, or perhaps it could 
be converted into a pharmacy 
or dispensary. Larry Dominessy informed the village chief that once
 
my project was completed, it would be a community decision as to what
 
use the house would be put.(with the stipulation that it not 
become
 
the residence of a functionary, thus reducing the spread of its
 
benefit to this sole individual's). 
At the meeting of Dominessy,
 
Bambara and the people of Tangaye on the twenty-fifth of June to
 
discuss the transmission of responsibility pf the station from AiD
 
to a Voltaic agency, the 
chief raised the issue of the house. He
 
said that the people of Ta-ngEaye are willing and able 
 to pay for
 
medicijes, but there 
are none available;* he voiced the hope that 
the house could be converted to a dispensary. 
Women came throughout
 
the three months I lived there, often from long distances having
that. was
h,. 'ad ­hg.h -there-aad assuming that,:' 
was ,he American doeto.n
t:I ashat meaas c.t•
 

oka) of whom they had heard so favorably. Dr. Kyelema stoppe n 
one day, also mistakdng me for Dr. Sokal, and expressed his hope that
 
the house could be used in such a way. What remains now is for 
some one or agency to co-ordinate all these like desires and energies,
 
to create a service so obviously needed.
 

8. "DEVELOPM,17 BR.MSDETEMOR--IT"
 
The enthusiasm in 
 Tang-aye generated by the station's successes 

has led to several grassroots development projects, notably the "Caisse
 

As there was no malaria suppressant available in Tangaye at the heightof the mosquito season, I purchased pills which I gave to my cook to sell,instructing him not to divulge their provenance. has done this beforeon his own, and is to keep 
He 

the proceeds to buy miore medicine. 
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de Tangaye" ('The Tangaye Fund') and Arbor Day at Tangaye. Whereas
 
in surrounding villages 
the same size as Tangaye where there are also 
ORD extension agents, there are few if any active co-operatives,
 
Tangaye presently boasts twenty-three. 
 There are definite difficulties 
to overcome, but this spirit was harnessed by Leossogo (the eminence
 
Arise) and his two cohorts, the ORD encadreur and the FJA teacher
 
in their planning for the 
Fund and for Arbor Day. The former has 
only barely begun, and is aimed at future micro-scale projects for
 
the village, based on contributions from villagers; 
mill proceedn
 
have not been employed here.
 

Some are reticent concerning the Tangaye Fund, since it
 
represents the villagers' taking their own initiatives outside of
 
the ordinary structure of the ORD; people in nearby settlements who
 
have built schools in the 
hope of receiving a teacher if all was
 
ready for one, have been 
 rebuked by local administrators and 
assemblymen for not going through the proper channels. 
 Such well­
known examples cause others to hesitate. Arbor Day was a success,
 
however difficult its preparations were to prove to be, and hopes
 
are high that other projects by and for T:ngaye residents will be
 

realized.
 

Leossogo began talking about planting trees around the station
 
in Jue; by the time I returned from seve--a weeks in Gabon fo:r 
another project, "Arbor Day" had been planned and scheduled for early 
August. Invitations were sent to Voltaic and AID dignitaries, and 
"do'nationssoli-ci-ted; 0*---we'-.c--eted-- n 
from AID and American Embassy donors. The ORD Sector Chief at Diabo 
was duly informed of the evolution of the project, and offered to 
see to getting the trees, some of which would be purchased, some 
obtained free of charge from government nurseries. Tangaye Arbor 
Day came and went without .his keeping this promise, yet it was 
difficult for his hierarchical inferiors to take action circumventing 
him. Without any trees, Arbor Day was postponed and a feverish 
attempt made to contact Ouagadougou, that guests not come the day they 

Fifteen thousand francs was donated by the station co-operativefrom mill funds, and twenty-nine thousand was collected from
residents of Tang-aye itself. 

the 
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had been invited. A phonecall finally got through, but very late 

in the afternoon of the Monday before Tuesday's event; as most of
 

the staff of the AID Rural Development Office were on vacation, 

Bruno Bambara had a truck already packed to come out the next 

morning both as the AID guest to Arbor Day, and to deliver photovoltaic 

modules arrived from the States. On he came; he was prevailed upon 

to allow his vehicle to be used to go after the long-sought trees, 

the gasolene for the trip to Fada N'Gourma and Tibga to be purchased 

with Arbor Day funds. The trees were gotten, and two days later the 

festivities held. While some of the money was spent on gasblene 

and trees, more was to buy cases of bottled beer and soda, a sheep 

to grill and macaroni, rice and sauce to go with it, for the ORD 

Sector Chief and other honored guests. Speeches were made, trees 

planted, food eaten and beer drank; a good time was had by all. 

The rains of late August and early September were especially 

heavy at Tangaye, and the area around the station became sodden. 

Water standing about and above the already-shocked saplings (most 

roots had been cut off, and no dirt kept around the remaining ones 

during the trip from nursery to Tangaye) caused the demise of many, 

especially the mangoes which had been purchased. The hardier (and 

gratis) eucalyptus, planted in remoter areas away from most public 

g-aze, are said to be doing well. The outcome does not rest upon 

whether or not the trees planted flourish or perish, of course; the 

important point is that villagers, with a little help from their 

friends (and none from some who are now suspected of not being- tat), 

took the initiative to develop their own space. Bravo! 

B. SPENDING PULL EARNIN3S 
Financial management by the station co-operative has been 

very conser,-ative, as Figure Thirty-Three indicates. Tne difficulties 

of the first three months mentioned here (September through INovember, 
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Fig. 33 - MLL PMEIPTS A1- DI-BURSEI.MI S 

Month 
 Eeceipjts 
 Disbuxsements
 

Sept.-Nov. 1979 18,000F* 
 4,500F beer for
 

work party

7,000 salaries
 

December 1979 
 26,205 5,500 salaries 
January 1980 26,80 
 5,500 salaries
 
February 
 21,500 
 5,500 salaries
 
Yarch 
 18,400 
 5,500 salaries
 

15,000 back-payment
 
of masons for
 
original 
buildings


April 
 18,00O 5,500 salaries 
May 13, 345 5,500 salaries 
June 15,500 
 5,500 salaries 
July 
 8,350 
 5,500 salaries
 
Aurast 6,9j00 5,500 salaries 

15,000 contribution
 
to Arbor Day
 

2,500 paper supplies

September 

-­ ,500 salaries 

500 contribution 
to buy a football 

TOTALS 
 172,770F 
 99,500F
 
PRSENT CAPITAL 73,270F 

Cne dollar ecuals around two hundred francs OFA. 
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1979) were of a technical sort, and are discussed in the mid-term
 
report. The remarkable surge in December 
was due to milling hours 
being extended, renewed interest due to the fineness of flour
 
produced by the new mill machinery, threshing parties being held, 
and important religious holidays falling that month. The radical
 
reductions in Yay and especially in July and August, 
 were due to
 
technical difficulties again. In May and again in July, 
 the mill
 
was closed for a week to allow the batteries to recharge; and in -


July and August nineteen of the photovoltaic modules were found to
 
be open-circuiting. These last were replaced in late August.
 

The salaries include 1,000F monthly for the treasurer, and
 
1,5OOF each for the two 
 active millers and the cashier. All other 
disbursements are straightforward as presented in Figure Thirty-

Three. Salaries will soon be increased, as explained above.
 

C. 'FzE FUTURE OF NEANAG YT 
Villagers feel apprehensive about the future of stiation
 

m=,agerent, as they face the turnover of responsibility for the'
 
demonstration 
 from USAID to the Voltaic agency, Hydraulicue et 
Eouinement Ruzal, the H.E.R. They have many disappointments in
 
their immediate p-st. In 1979, 
 Tangaye was promised one of the 
AID-funded comuanity centers of thL Eastern OD, and villagers were 
enthusiastic as they choee the one of the two possible layouts for

discussc_the building, and/possibilities for its use with ORD staff.. Nothing 
has happened since then, and over the summer the previous Sector 
Chief at Diabo said that AID had never thefunded center as promised, 
while others said they hed. The ORD womens' programs agent has 
not had a contract since last December; she has continued to visit
 
Tangaye nonetheless, continuing her baby-weighing la women's-advice 
programs, without being paid to do so. Late in August word had it 
that she will be sent elsewhere, and no replacement appears expected.
 
Healthcare and schooling problems have been mentioned above. The 
greatest blow of all has been the decision to make the new, paved
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road from Ouagadougou to Fada N'Courma pass to the north of Tangaye,isolating the villages along the southwa-rd bend that the old road 
took. 

With all this as a backdrop, the fact that the-one project

they have received, that has brought them attention and benefits,
is to be given over to the government that has not kept promises,
makes people understandably anxious. 
 This was very clear during..
the meeting of June 25th, 1980, when Larry Dominessy and Bruno Bambara
came to explain the transfer to the chief and people of Tangaye.

People are very proud of the station; the co-operative pres ident
said at the meeting that they were thankful, that this was the firstsuch installation in all of Africa, and so.everyone would look- toTangaye from now on; the chief, commenting upon Bambara's naturally

soft voice (when interpreting for Dominessy or explaining various
points in the Zaore dialect), said he was correct to speak in a low
voice, as 
these were secrets that only concerned Tangaye residents,

and need not be heard by others. 
 He then said that he hoped that
Dominessy would reconsider and not "abandon" them, that they do not
know how to run the station an 
need his help. The station is like
 a bicycle given as a gift without a p-unp, one cannot travel far; soit is with the mill, they do not ).ow how to repair it, and it willsurely break down. 
As he poignantly concluded, "We don't even know
how to stay healthy ourselves, how can we fix those machines?" 
Ee
said he asked M[r. Larry and God to theallow relationship with AID 
to contfnue,
 

The matter of Pascal Leossogo being replaced by someone from
the village was broached at the same meeting. 
One man (the master

sergeant) said that Leo ssogo's knowledge was not simply a hat that
could be taken off and given another to wear, but required sloi and
deliberate training to acquire.* 
 The chief said that just as when
someone helps you to bathe by pouring water over you, you yourself

must do the scrubbing; 
so must they now assume responsibility for

station management. 
Someone from the village would be chosen, and
this would be done carefully, for if he, the chief, were to name the 

* 
The master sergeant in the best candidate, in some people's mind, to
replaoe Leossogo, since he has an aura of authority about him that he
Is not afraid to impose on others.
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replacement, others woua complain that they were being forced to
 
accept the man (this a reference to earlier confusion as to the
 
chief's participation in the project). 
An old man stood up and said
 
he would replace Leossogo, and everyone laughed heartily. The chief
continued that the person chosen would indeed need training, that 
like a father must teach his son how to weave cloth, this taking much 
time and patience; so did he hope that AID and Mr. Larry would
 
carefully teach the person over the course of months in how to
 
mnae the station as has Leossogo.
 

Some time after this meeting, Leossogo was informed that
 
the chief had indeed chosen someone to replace him: 
his own eldest
 
son. As the old man explained, 
 how could he name anyone ulse, when
 
there was someone right there 
at home available? The man in question
(unlike his brothers who have successful careers in Ouagadougou and 
abroad) hns remained in Tangaye to assist his father; he strikes me
 
as a singularly proud and sullen fellow. 
Gossip had it that when
 
he became "boss" of the station, he would demand a salary of ten
 
thousand francs a month. 
He would go to be trained in Oaagadougou, 
and then what else but a salary of this sort would keep him from
 
going to Ghana or the Ivory Coast to seek work? 
Should he go, the
 
station would collapse. 
 As I left Tangaye on September 15th, the
 
matter had yet to be resolved. Others predicted that when Leossogo
 
- who is said tb "work like an American, he doesn't sit back and 
rest!" - left Tang-aye,.the millers would fall to fighting amongst

themselves, 
 the station co-operative would dissolve in za-riad squabblei 
and all progress would cease. 
While this is wildly exaggerated, it
 
belies peoples apprehensions concerning the futur-e. There was 
some
 
jubilation as those who came to take me into Ouagadougou on my way
 
back to the States, revealed that the people at the NASA Lewis
 
Research Center would prolong their technical support at Tan-aye for 
another two years. 
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B. FUTURE USES OF SAME OR LAT DATA 
Bu.--rill and Popper have noted that "the data being collected
 

can probably be put to more uses, and answer more questions, than
 

the project will be able to utilize"; and "need to be looked at for
 
further and wider applicability" (1978: A-6). Some issues not
 

evident at the time of preparing the project scope of work, but
 

nonetheless relevant to present research goals, have been discussed
 

in the preceding text (e.g., relevant elements of Zaose social
 

organization, and women's wealth). 
 Others deemed more tanEntial
 

may be the subject of future (as yet unsubsidized) writing by the
 
present author; these could include the following: analysis of a
 
local-level political struggle between detainers of traditional
 
power (the village dhief) and "modern" (the retired master sergeant),
 
in which the presence of the solar station is an important element;
 
an eth-nographic and historical sketch of the Zaose of Tangaye and
 
environs, a people to date undescribed in the published literature; 
Zaose concepts of illness and healthcare as they relate to the
 
m-ningitis outbreak at Tanglje in the spring of 1950; a political 
history an6 efno:-raphic description of Zaose earth shrines - a 
subject of interest due to Fortes' important discussions of those
 
of Northern Ghana and the lack of attention to these same by Slinner 
and other writers on the greater !Nossi culture area; and the like. 

The data from Hemmings' questionnaires has not been exhausted 
by th'. present paper. Specifically, there is interesting information 
on Zaose cooking (recipes, frequency of preparation, etc.) and on
 
daily life in the targeted compounds of Tangaye, that might prove 
useful to a different research context. The control case of a single 
compoun- visited weekly (as opposed to the others, each of which 
received half a dozen visits or so over the eieht months' research)
 
could provide an especially detailed portrait of in-compound activities.
 

All raw and semi-processed information will be preserved at 
the Center for Afroamerican and African Studies of the Universit" of 
Mchigan (Ann Arbor, YJ L8109) . It will be made avallable by the 
present researcher upon written request, authorization by AID 
Ouagadougou, and according to arrangements at the requestor's expense. 

Pwevrlou P ge Bkwik
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ANNMX: SCOPE OF WC?3' 
The following is the scope of work for contract number 

AID-686-089-80, Lar1ry J. Dominessy, Project Officer, A.ID Ouagadougou. 
The impact study will include the following areas 
of interest:
1. Reallocation of women's time made available by
the solar installation and changes in the time

required for collecting water and grinding grain
as a result of the solar installation.
2. Changes in the village's water consumption and 
usage pattern.

3. Eouity results of the solar installation: a) whChas access to the new water and milling services;

b) use patterns; c) the sources of money used for
milling; d) how mill earnings are used; and e) by
whom?
 
4. Village mill management organization: description
of mill management organization, and its evolution
for operating, maintaining and repairing the 
photovoltaic system. 
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