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SECTION I - INTRODUCTION
 

Terms of Reference
 

1. The socio-economic survey of Taiz was specified in the
 

terms of reference for the Taiz Water and Sewerage Tariff
 

Study, which we were commissioned to undertake by USAID,
 

under contract AID/NE-C-1234, effective 14th May 1976.
 

The full terms of reference are reproduced as Appendix 1
 

to the main report of the tariff study.
 

2. Although the terms of reference gave an outline
 

specification of the type of information which the
 

survey should establish as a basis for the tariff study,
 

the methods by which the data should be collected and the
 

size of the survey were left unspecified. A pilot study
 

for the survey was excluded by USAID officials during
 

discussions prior to signature of the contract, partly
 

because of the short period available for fieldwork.
 

3. At the time that the terms of reference were drafted,
 

little information on the socio-economic characteristics
 

of Ldiz was available to determine the optimum size of
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sample which should be drawn. It was agreed with
 

Ms. Silver of USAID that the survey should collect
 

information from about 1,000 households. Other
 

important aspects of the survey methodology, such as
 

the sampling method to be used, were discussed prior to
 

the start of fieldwork with Dr. Hunter of the Bureau of
 

the Census, but it was not possible to take final
 

decisions on these matters until fieldwork had started.
 

Many matters of detail, such as the final form of the
 

questionnaire, also had to be deferred until local
 

conditions were more fully understood.
 

Acknowledgements
 

4. We wish to take this opportunity to express our thanks
 

to Ms. Silver and Dr. Hunter for their assistance during
 

the preliminary visit and at meetings in London. We are
 

also grateful to the staff of the USAID Mission in Sana'a,
 

and to officials of the Yemen Central Planning Organisation
 

and the National Institute of Public Administration for
 

their help during the fieldwork stages of the study.
 

Purpose and Structure of this Report
 

5. The purpose of this report is to provide a detailed
 

record of the survey methodology, including design,
 

fieldwork, data validation and analysis. The survey
 

information relating to households and small businesses
 

in Taiz is presented in two separate reports, which have
 

been written for presentation purposes to include the
 

minimum technical background. The detail in this report
 

may help in the interpretation of the results, and to
 

induce confidence in their reliability. It may also be
 

useful to have a detailed record of the way in which the
 

survey was carried out if USAID should wish to commission
 

similar work in the future.
 



6. The report covers the following main headings:

(a) fieldwork planning;
 

(b) choice of sampling method;
 

(c) business and construction site
 

surveys;
 

(d) questionnaire design and testing;
 

(e) field staff selection and training;
 

(f) survey control;
 

(g) analysis.
 



4.
 

SECTION II - FIELDWORK PLANNING
 

7. This section describes the way in which the fieldwork
 

was planned and staffed. In our view these factors
 

are the major determinants of the success of large-scale
 

surveys of this kind.
 

Timescale
 

8. At the time of signing the contract, engineers' cost
 

estimates were expected to be available during or
 

immediately after the fieldwork period. The target
 

date for submission of the preliminary-report on the
 

tariff study was 1st February 1977. It was clear that
 

this would only be achieved if the fieldwork was complete
 

before the start of Ramadhan (26th August 1976).
 

9. The contract was signed on 14th May 1976. A preliminary
 

visit to the Yemen Arab Republic was undertaken between
 

28th May and 12th June 1976 by Dr. Leon Hunter of BTJ.CEN
 

and Mr. Peter Ginnings who was survey manager in the
 

Haskins & Sells team. This visit was intended to:

(a) 	establish logistic and host
 

country support and contacts
 

for the team;
 

(b) review alternative sampling
 

methods;
 

,c) review a preliminary draft of
 

th. questionnaire for the
 

household survey.
 

Dr; Hunter held meetings in London with consulting team
 

members both before and after the preliminary visit.
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10. 	The main fieldwork programme started in the week
 

beginning 19th June 1976. The fieldwork period was
 

thus limited to just over three months, and fieldwork
 

plans and decisions had to be made within this
 

relatively tight time constraint.
 

Planning
 

11. 	A simple i"frm of critical path analysis was used to
 

plan and control the fieldwork period (see Appendix 1).
 

There was little prospect of completing the fieldwork
 

on time unless priority was given at an early stage to
 

those component activities (such as questionnaire design)
 

which had to be completed before others (such as
 

interviewer training) could be commenced.
 

12. 	It was inevitable, in a city where socio-economic data
 

and other facilities were limited, that unforeseen
 

delays would occur. Slack time was therefore built
 

into the fieldwork plan prior to the start of interviewing.
 

Fortunately this provision was not all required, and the
 

interview programme started ahead of schedule on Monday,
 

26th July.
 

13. 	Opportunities to reduce the length of the fieldwork
 

programme were taken whenever they arose. For example,
 

there were sufficient applicants from local people for
 

the 	job of interviewer to allow us to employ a larger
 

field team than originally planned, thus reducing the
 

length of the interview programme. These types of
 

decision were particularly important at the time, since
 

it was not then certain how many interviews could be
 

undertaken by an interviewer in a day.
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14. 	As a result of this strategy, the interviewing
 

programme was completed on 18th August 1976, a few days
 

ahead of schedule; there were also very few interviewers
 

working during the previous three days.
 

15, 	Another factor critical to the success of the survey
 

was the accuracy of the information collected.
 

Substantial effort was therefore devoted to:

(a) 	questionnaire design;
 

(b) questionnaire translation and
 

testing;
 

(c) 	interviewer training;
 

(d) 	supervision of interviewers;
 

(e) 	achieving a high response rate;
 

(f) checking key information on
 

completed questionnaires during
 

the interview programme.
 

16. 	During the design stages of the :-urvey it was difficult
 

to be certain what the response rate of sampled households
 

would be. A low response rate would have posed major
 

problems in the interpretation of the survey data and
 

jeopardised the success of the entire project. We
 

therefore devised systems which would:

(a) help us to quantify the proportion
 

and type of non-responding households;
 

(b) ensure that at least three call-backs
 

were made to these households, if
 

necessary by the field supervisor.
 

17. 	In addition. joiitly with the Kennedy Water Authority,
 

we advertised extensively in the local newspaper and
 

on the radio to provide information about the purpose
 

of the survey and to encourage householders to participate
 

in the survey if they were approached. We also received
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approval for the survey from the Civil Governor of
 

Taiz and from the police. During the interview
 

programme we found a very high level of awareness of
 

our survey.
 

18. 	In the event, the response rate for hoxseholds was 94%.
 

We are not aware of any non-mandatory survey (in
 

developed or less-developed countries) in which a better
 

response rate has been achieved. The survey procedures
 

no doubt helped to reduce the number of non-responding
 

households; the main factor however will have been
 

the great significance of vater supply to the surveyed
 

population.
 

19. 	As a result of the high response -ate, we have been
 

able to ignore the possibility of significant bias due
 

to non-response in the reports of the survey results.
 

20. 	Another factor of great impoitance to the interpretation
 

of the survey results was the extent to which the sample
 

could be regarded as representative of the city of Taiz
 

as a whole.
 

21. 	In the design stages, considerable thought and effort
 

was devoted to the selection of the best available
 

sampling method (reported in more detail in Section III).
 

We also spent several days in Taiz at the end of the
 

fieldwork period checking certain key results which
 

could be computed quickly by hand (such as mean
 

household size, or the sex ratio) with the 1975 Census
 

results. During the analysis stages it has been
 

possible to make further, more detailed comparisons.
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22. 	As a result of these checks we feel confident that the
 

sampled households represent the key characteristics of
 

the population of the city as a whole much more closely
 

than we could infer from standard statistical theory
 

alone (see Section VIII).
 

Staffing
 

23. 	The structure of the Haskins & Sells team was as shown
 

below:-


Project Director 
(Mr. G. Stainer) 

Senior Survey Consultant
 
Accounting Manager Economist
 
Consultant (Mr. P. Ginnings) (Mr. R.J. Richardson)
 

(Mr. S. Higgs)
 

24. 	The survey manager was resident in the Yemen throughout
 

the fieldwork period. The project director spent the
 

first three and last two weeks of the fieldwork programme
 

in the Yemen. Both the other members of the consulting
 

team assisted with the survey during the fieldwork
 

period to the extent of about three man-weeks in total.
 

25. 	Mr. Taher Saif, Director of Statistics for the Central
 

Planning Organisation was released to work as counterpart
 

survey manager for a period of approximately two months.
 

He played an important role in the design, translation
 

and testing of the survey questionnaires and in the
 

training and supervision of field staff.
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26. 	The following survey staff were recruited locally by
 

advertisement (see also Section VI):

(a) 	four supervisors;
 

(b) 	28 interviewers;
 

(c) two checking clerks.
 

The interviewerp were organised in four teams, each
 

with a supervisor. The clerks undertook a specified
 

programme of checks on completed questionnaires, mainly
 

to establish that they had been fully coded. A more
 

extensive series of checks of consistency was carried
 

out by the survey manager or the other consultants.
 

27. 	A major part of the work of the survey manager and his
 

counterpart was concerned with the accurate definition
 

of the sampled areas within which households were to be
 

interviewed. In addition, the survey manager had to
 

explain each day's programme to the team supervisors,
 

make administrative arrangements and undertake checks
 

of completed questionnaires. This proved to be a very
 

heavy workload; a second survey consultant would
 

probably have been justified, at least for the period
 

of the interview programme, particularly in view of
 

the 	risk of illness, and the time constraint.
 



10.
 

SECTION III - SAMPLING METHOD 

Alternative Methods Available
 

28. 	The household sampling methods available were:

(a) to select a random sample of
 

households in Taiz from the
 

records of the census of
 

February 1975;
 

(b) 	to devise procedures which would
 

result in the random selection
 

of households by interviewero;
 

(c) 	to select a random sample of
 

areas and interview all households
 

found within the selected areas.
 

29. 	Field tests were carried out to establish the
 

feasibility of each method. The tests showed that
 

although it would probably be possible to find individual
 

households selected from the census records, this could
 

well take an average of 20 minutes per interview. To
 

use this method therefore implied the commitment of
 

around 400 interview hours in excess of the time
 

required to complete 1,000 household interviews.
 

30. 	A somewhat smaller commitment of interview time would
 

probably also have been required to locate a random
 

sample of individual households chosen by some other
 

random procedure. We considered nevertheless whether
 

suitable rules or procedures could be adopted which,
 

when followed by interviewers, would result in the
 

choice of a random sample of households. We concluded
 

that because of the irregular layout of Taiz it would
 

in practice prove impossible to devise selection
 

criteria which eliminated the exercise of judgement
 



by interviewers. Such a method would therefore
 

introduce potential bias in the selection of the sample,
 

the significance of which it would be difficult to
 

assess.
 

31. 	As part of the field tests, we attempted to identify
 

five hectare squares chosen at random using the maps
 

in the Montgomery report and copies of the aerial
 

photographs on which they were based. The tests
 

showed that it would prove possible to identify the
 

limits of such squares on the aerial photographs,
 

although it might take up to an hour per square to
 

identify accurately which buildings should be included.
 

32. 	The other arguments in favour of using the area sampling
 

method were:

(a) that it would include development
 

in Taiz since February 1975 (the
 

date of the census);
 

(b) that the scope of the sample
 

survey could be extended to include
 

the collection of systematic
 

information on non-domestic demand
 

for water, which could be used as
 

the basis of estimates for Taiz as
 

a whole;
 

(c) that 	a team of interviewers could
 

be more closely supervised, and
 

fieldwork control would be enhanced,
 

if all members of the team were
 

working within a hectare block;
 

(d) that 	provided the limits of the
 

hectare squares were carefully
 

defined, the selection of households
 

for interview was unlikely to be
 

biased;
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(e) that the method would give an
 

independent estimate of the
 

population of Taiz, which could
 

be checked against the Census
 

figures;
 

(f) that the time required to select
 

the sample would be much less than
 

that required for the selection
 

of individual households from the
 

Census records.
 

Area Sampling Method Selected
 

33. 	It was therefore decided to use the area sampling method
 

for the household survey.
 

34. 	In order to reduce the variance of estimates, based on
 

the sample, of the characteristics of the population of
 

Taiz as a whole, and to facilitate the analysis of sub

samples, it was decided to adpt a stratified sampling
 

procedure. The area of Taiz served by Phase I of the
 

new 	water system proposed by Montgomery was divided into
 

four quadrants of approximately equal area. Within
 

each quadrant the following criteria were used to define
 

strata in more detail:

(a) the area at present supplied by
 

the Kennedy Memorial Water System;
 

(b) an area within that supplied by
 

the Kennedy system, which was
 

judged by eye (using maps contained
 

in the Montgomery report) to be of
 

relatively high population density.
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35. 	Within three of the four quadrants this procedure
 

yielded three separate strata, In the fourth quadrant
 

it was judged that there was no area of very high
 

population density. The system of stratification is
 

shown diagrammatically in Diagram 1.
 

36. 	The number of hectare squares in each of the 11 strata
 

was counted. A sample of squares was selected, using
 

random numbers, for each stratum.
 

37. 	A selection rule was established which excluded from
 

the sample any square directly adjacent to one already
 

chosen; technically therefore the selection was a
 

random sample of all non-adjacent hectare squares in
 

Taiz. This rule was intended mainly to improve the
 

geographical coverage of the sample; geographical
 

analysis of socio-economic information was required by
 

the terms of reference.
 

Sampling Fraction
 

38. 	The sampling fraction was the same, to the nearest
 

whole hectare square, for each stratum. The sample
 

therefore includes zones of different densities in the
 

same proportions in which they are present in Taiz as
 

a whole. The overall average was 8.6% (84 squares out
 

of the total of 977). This fraction was intended to
 

yield a minimum sample of 1,000 households, based on
 

the 1975 Census population of Taiz. In the event we
 

undertook 1,173 household interviews; we subsequently
 

estimated that Taiz had grown by about 15% since the
 

Census date.
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39. Of the 84 blocks sampled, 33 were vacant. All but one
 

of the vacant blocks lay outside the area now served
 

by the Kennedy Memorial Water System. We estimate that
 

the total built-up area of Taiz in August 1976 was 595
 

hectares.
 

Identification of Sampled Areas
 

40. The sampled hectare squares were drawn carefully onto
 

large-scale aerial photographs of Taiz, which were then
 

used to help identify the boundaries of the square on
 

the ground. Greater difficulty was found in identifying
 

vacant squares than those which were built up, and
 

compassec proved to be essential equipment. Where a
 

dwelling was intersected by the boundary of a sample
 

hectare, the household concerned was interviewed only
 

if the main door lay within the boundary.
 

Accuracy of Results
 

41. 	In developing this sampling method we considered that
 

it should produce an unbiased estimate of the means of
 

population variables, and subsequent comparisons with
 

the 1975 Census results tend to confirm that it did so.
 

42. 	For theoretical reasons, a cluster sample does not
 

produce such accurate estimates of population characteristics
 

as a simple random sample. Statistical estimates of
 

population means based on a cluster sample will
 

therefore be subject to greater uncertainty than if
 

based on a simple random sample.
 

43. 	The sampling method described here involved 51 occupied
 

clusters yielding 1,173 household interviews. The
 

mean cluster was therefore a relatively large number of
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households, but subject to variation from one or two
 

households to about 80. Estimites of population means
 

based on a cluster sample of this kind will normally
 

be subject to wide margins of error.
 

44. 	We now consider, therefore that it would have been preferab.e
 

to choose a cluster size )ne half or one quarter of the
 

size actually selected, although it would have been necessary
 

to assess this carefully for administrative feasibility.
 

The accuracy of the survey would also have been improved
 

if we had had time to modify the stratification by reviewing
 

conditions on the ground. (As already stated, the close
 

agreement with the Census results seems to indicate that
 

the sample actually chosr;n was more representative of the
 

total population than statistical theory would allow us to
 

infer, but one could not rely on a similar outturn in
 

another such survey).
 

45. 	A pilot study is normally intended:

(a) to check the feasibility of a
 

sampling method;
 

(b) 	to make a preliminary estimate
 

of population variances, as the
 

basis of a decision on stratification
 

and the size of sample required;
 

(e) 	to check the sense and completeness,
 

and the possible redundancy, of
 

survey questions.
 

46. 	We would normally recommend, for a survey of this importance
 

and cost, that a pilot study should be undertaken, since
 

it is likely to lead to both improved accuracy and reduced
 

cost. We accept that in this case the time constraint made
 

this approach impossible, and consider that the results are
 

nevertheless sufficiently precise for the purposes of the
 

tariff study.
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SECTION IV - SURVEY OF BUSINESS ACTIVITY
 

47. During the initial fieldwork stages it became clear to
 

us that in addition to a few relatively large commercial
 

or industrial concerns, there was an extensive informal
 

sector of business activity.
 

48. 	Businesses in this sector were typically small, employing
 

only a few people, and operating either from domestic
 

premises or from small shops or offices.
 

49. 	These businesses nevertheless represented a considerable
 

part of the present and future employment available in
 

Taiz. They would therefore also represent a significant
 

demand for water and sewerage services, the size and
 

potential of which it would be difficult to estimate
 

unless we used survey methods.
 

50. 	The terms of reference for the tariff study did not
 

specifically cover business activity of this informal
 

kind, but they specified that the socio-economic data
 

should include, for industry and commercial establishments:

(a) 	source of water;
 

(b) 	sewerage service;
 

(c) 	water consumption.
 

51. 	The terms of reference also specified that the socio

economic data should cover the attitudes of households
 

and non-domestic establishments:

(a) towards water service, sewerage
 

service (present and future);
 

(b) 	towards hypothetical bills.
 



52. 	However, the discussions which we had held with
 

Joan Silver and Leon Hunter, and USAID's comments on
 

the preliminary draft of the household questionnaire,
 

did not appear to envisage a major survey of informal
 

economic activity, perhaps because at the time we did
 

not fully appreciate that it existed.
 

53. 	The decision to use an area sampling method for the
 

household survey offered the opportunity to include
 

small businesses operating in the sampled areas with
 

very little additional fieldwork effort (some development
 

of the household questionnaire to cover businesses and
 

one or two days added to the interview programme).
 

54. 	In view of this, and the implications of the terms of
 

reference, it was decided to collect information on
 

small businesses through the survey. We did not fully
 

appreciate at the time this decision was made the extent
 

to which we would later incur costs in respect of the
 

information collected in data validation, analysis and
 

report writing. In retrospect, there can be little
 

doubt that accurate information on this type of
 

dispersed but extensive economic activity would have
 

been impossible to collect other than by a survey.
 

55. 	The business survey covered:

(a) 44 businesses in the sampled
 

areas operating from household
 

premises;
 

(b) 283 businesses operating from
 

other premises.
 

56. 	We estimated from the sample that in Taiz as a whole
 

this sector of economic activity includes 3,800
 

businesses, that is, one for every three and a half
 

households.
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57. 	We also undertook a very short and simple survey of
 

the water consumption characteristics of construction
 

activitis. The main purpose of this was to provide
 

supporting information on the growth rate of Taiz.
 

The results are-discussed in the main tariff study
 

report.
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SECTION V - QUESTIONNAIRE DESIGN
 

Preliminary Drafts of Household Questionnaire
 

58. 	An early, uncoded, draft of the household questionnaire
 

was produced prior to the preliminary visit to the YAR
 

by Dr. Hunter and Mr. Ginnings. As a result of comments
 

on this draft by USAID staff in Washington, discussions
 

during the preliminary visit and some data processing
 

input, the early draft was revised. This revised draft
 

was taken to Washington by Dr. Hunter at the end of June.
 

59. 	Following an initial test for length, the questionnaire
 

was developed further in Sana'a and translated. Arabic
 

staff of the USAID Mission in Sana'a prepared and helped
 

to revise an initial translation. The final draft of
 

the questionnaire, prepared by Mr. Taher Saif, was tested
 

in Taiz. The final English version of the household questionna:
 

is given in the appendix to the household survey report.
 

Field Testing of Arabic Version
 

60. 	Before finalising discussion on the draft household
 

questionnaire we undertook a series of about a dozen
 

interviews to establish:

(a) 	whether the questions could be
 

understood by prospective
 

respondents and were meaningful;
 

(b) whether the order of questions
 

cou-d be followed both by
 

interviewers and respondents;
 

(c) whether the precoded responses
 

were adequate for the types of
 

replies we were likely to receive.
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61. 	The interviews were conducted by Mr. Mourad, a
 

sirveyor from the Kennedy Water Authority, with half a
 

dozen members of the public visiting the Kennedy main
 

yard and with a further half dozen respondents in
 

housing areas nearby. The latter were chosen to give
 

a reasonable spread of housing types and sizes. 
 Each
 
of the interviews was observed by Mr. Peter GJinings,
 

the 	Haskins & Sells survey manager.
 

62. 	Whilst this series of interviews could not be expected
 

to give conclusive results, nevertheless it confirmed
 

that respondents were willing to participate in an
 

interview of this length, and that the organisation and
 

general content of the questionnaire was appropriate.
 

63. 	It also suggested specific alterations to the
 

questionnaire as listed below:

.(a) the concept of "clean" water
 

was not meaningful or not
 

important; the prime distinction
 

was 	 between "sweet" water and 
"salty" water (see for example
 

question 25);
 

(b) the concept of varying consumption
 

with price was not easily understood
 

because of the existing supply
 

constraint; however, with careful
 

explanation meaningful responses
 

could be obtained (sce question 71);
 

(c) it was necessary to simplify the
 

choice of time periods and units
 

specified for recording conswption
 

from different water sources to
 

conform more closely to actual
 

behaviour;
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(d) it was necessary to change the
 

order of questions on sewerage
 

to simplify ithe routing for the
 

interviewer; we also changed the
 

descriptions of the alternative
 

types of toilet facility to fit in
 

with local conditions;
 

(e) some minor changes were made to
 

the translation to clarify the
 

meaning of and to simplify some
 

questions;
 

(f) 	some minor changes were made to
 

the layout of the questionnaire;
 

(g) 	substantial Insights were gained
 

into the areas which would have to
 

be covered in the training programme.
 

Business and Construction Site questionnaires
 

64. 	Separate questionnaires were prepared in order to collect
 

information on:

(a) 	commercial activities not undertaken
 

from the premises of the proprietor's
 

household (see appendix to business
 

survey report);
 

(b) construction sites (see Appendix 5).
 

Information on family business operating from household
 

accommodation was collected in the household questionnaire.
 

65. Time did not permit separate field testing of the non

household questionnaires. However most of these
 

questions were of identical or similar form to those in
 

the household questionnaire. Various amendments were
 

made to the draft business questionnaire as a result of
 

the field tests to the household questionnaire.
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66. 	Results from the 1975 Census, which we were not able to
 

review until after the initial drafting of the business
 

questionnaire, indicated that a significant proportion
 

of the population lived in "improper" accommodation 

mainly business premises. The questionnaire was slightly
 

modified to cover this point.
 

Experience in Use
 

67. 	The household questionnaire normally took 35 to 40
 

minutes to administer. The time required for particular
 

questionnaires could vary from 20 to 60 minutes,
 

depending on the characteristics of the household being
 

interviewed. The business questionnaire normally took
 

30 minutes to administer.
 

68. 	We could hardly have expected to eliminate all
 

ambiguities or omissions from questionnaires written in
 

a foreign language and designed to collect information
 

about an unfamiliar culture, without a full pilot
 

study. Nevertheless, the final versions were
 

reasonably satisfactory in use. There were one or
 

two questions for which the precoded answers appeared
 

not to be fully comprehensive, but no major analytical
 

problems have been revealed. It is however probable
 

that the household questionnaire could have been
 

somewhat shorter if a pilot study had been undertaken.
 

This would also have simplified analysis of the results.
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SECTION VI - FIELD STAFF SELECTION AND TRAINING
 

69. 	As already mentioned Mr. Taher Saif, Director of
 

Statistics at the CPO, 4'as engaged as counterpart
 

survey manager (see paragraph 25 above).
 

Selection of Supervisors and Interviewers
 

70. 	Recruitment advertising was carried out by KMWS in the
 

week beginning 26th June 1976. Over 160 applications
 

were received, and as already stated, four supervisors
 

and 28 interviewers were recruited.
 

71. 	For supervisors the selection criteria were:

(a) previous experience of interviewing
 

or social survey work, normally in
 

the 1975 Census;
 

(b) some university education.
 

We also took into account applicants' ability to speak
 

English. Supervisors were generally older than
 

interviewers.
 

72. 	For interviewers, the selection criteria were:

(a) experience as an enumerator in
 

the 1975 Census;
 

(b) secondary education completed
 

or nearly complete;
 

(c) 	the ability to write English
 

(i.e. Arabic) numbers clearly.
 

Remuneration of Survey Staff
 

73. 	We agreed with Messrs. Shafer and Wagner of the USAID
 

Mission in Sana'a that the counterpart survey manager
 

would receive remuneration in respect of overtime worked
 

on survey business, together with a standard per diem
 

whilst he was in Taiz.
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74. 	Rates of payment for supervisors and interviewers
 

were discussed in Sana'a with Mission officials and
 

with the Director of the 1975 Census (Nadr Hallak),
 

and 	in Taiz with Ali Abdul Aziz, acting director of
 

KMWS. It became clear that rapid inflation had
 

occurred in the Yemen since our previous fieldwork for
 

the Sana'a water tariff study, and that local costs
 

would be higher than those provided for by our contract.
 

75. 	It was decided to pay supervisors 40 rials and
 

interviewers 30 rials for a standard seven hour working
 

day.
 

76. 	Supervisors started work at 08.00 am. They spent the
 

first two hours helping to mark out the boundaries of
 

the hectare blocks which were to be interviewed by
 

their team later in the day. Interviewers started
 

work at 10.00 am and the teams normally worked until
 

dusk fell (around 18.30 pm), with a break for lunch
 

from 12.00 to 14.00 pm.
 

77. 	Supervisors therefore normally worked at least two
 

hours overtime. Interviewers only worked overtime
 

when this was necessary to complete the day's interviewing
 

programme.
 

78. 	We calculate that the total cost of each completed
 

interview was 33 rials (a little over US$7).
 

Training
 

79. 	It became clear during the early stages of the
 

assignment that the main training material was the
 

final Arabic version of the household questionnaire.
 

The prime objective of training, for both supervisors
 

and interviewers, was to ensure that they fully
 

understooL 
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(a) each of the questions they might
 

have to ask;
 

(b) 	the relatively complex sequence
 

of questions, which depended on
 

answers already received;
 

(c) 	how to resolve problems of
 

definition and possible
 

ambiguities.
 

80. 	It was apparent therefore that training could not be
 

properly planned until the household questionnaire
 

was almost in its final form, and that the programme
 

could not actually start until copies of the
 

questionnaire were available. Problems with the
 

reproduction of the household questionnaire resulted
 

in the training programme starting later than had
 

originally been intended.
 

81. 	The time devoted to training was as follows:-


Household Business 

(days) Questionnaire Questionnaire 

Supervisors 9 2 

Interviewers 5 2 

82. 	Supervisors were given four days' training prior to
 

the interviewer training programme. This was to ensure
 

familiarity with the purpose and content of the survey
 

so that they could assist in the training programme.
 

It also covered the block sampling technique that we
 

used and practice in survey control methods and
 

documentation.
 

83. 	A brief summary of the interviewer training programme
 

is given at Appendix 2. The programme was designed
 

to give interviewers as much experience of using the
 

questionnaire as possible prior to the start of the
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interview programme. It was also intended to provide
 

feedback to supervisors and the survey manager on the
 

performance of the trainees. A total of 160 "live"
 

interviews were completed as part of the training
 

programme in addition to classroom exercises.
 

84. 	Interviewer training did not finish with the end of
 

the formal training programme. Questionnaires
 

completed during the first few days of interviewing
 

were carefully checked by the field supervisors and by
 

consultant staff, and the performance of individual
 

interviewers monitored and corrected as a result.
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SECTION VII 
- SURVEY CONTROL
 

85. In the planning of the survey we gave great emphasis
 

to measures designed to increase the accuracy or
 
reliability of the results. 
 This section describes
 
in rather more detail the methods by which this
 
purpose was achieved.
 

Supervision
 

86. Our normal consultancy work is organised on the basis
 
of a rather high proportion of supervisory time,
 
because we believe that this results in high quality
 
work. We translated this principle into the
 
organisation of the field survey by employing supervisors
 
(themselves supervised by a survey manager and his
 
counterpart) as well as enumerators, and by choosing
 
a sampling method which permitted close supervision
 

of enumerators as they worked.
 

87. The role of the supervisor was:

(a) to understand clearly, for
 

each sample hectare allocated to
 

him, which buildings were included;
 

(b) to ensure that all the households
 

living in those buildings were
 

identified;
 

(c) to ensure that 
as many as possible
 

of the households were interviewed,
 

and to call back at least three
 

times to achieve this;
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(d) to allocate interviews to each
 

member of his team and to issue
 

questionnaires;
 

(e) to visit each team member
 

periodically during the day
 

to check on his progress, to
 

confirm that the questionnaire
 

was being used correctly, and
 

to resolve any problems;
 

(f) to make a brief check of
 

completed questionnaires returned
 

to him by interviewers, and to
 

correct any obvious errors before
 

leaving the interview area;
 

(g) 	to keep a record for each sample
 

hectare (the supervisor's control
 

sheet) which would record certain
 

information about the hectare not
 

contained on individual questionnaires,
 

and which would provide a check on
 

the number of completed questionnaires.
 

Control Sheets
 

88. 	The layout of the supervisors'and interviewers' control
 

sheets is shown at Appendix 3. The information which
 

they were intended to collect which was not included
 

on the questionnaires related to:

(a) the number of buildings in the
 

sample hectare (or block);
 

(b) 	the number of households and businesses
 

which were not interviewed;
 

(c) the number of buildings under
 

construction.
 



89. 	It can be seen that the control sheets provided a
 

reasonable basis by which to judge whether non

interviewed households or businesses were similar
 

to those interviewed, and hence to assess the
 

significance of non-response bias if response rates
 

were low.
 

90. 	In addition the control sheets summarised certain
 

information included on the questionnaires. The
 

intention of this was:

(a) to relate questionnaires and
 

control sheets for the hectare;
 

(b) 	to provide the basis for checking
 

the performance of interview teams
 

and individual interviewers;
 

(c) to provide the basis for rapid
 

manual computation of certain key
 

statistics at the end of the
 

interview program, which could then
 

be reviewed against census results.
 

91. 	The control sheets were precoded for computer
 

analysis, although with only 51 occupied hectares in
 

the sample all analysis was in practice carried out
 

manually. No analysis of control sheet information
 

has been reported in the survey results, but they
 

formed an important part of the checking of input
 

documents prior to data validation by computer.
 

Field Checking of Questionnaires
 

92. 	Supervisors' checks of completed questionnaires were
 

necessarily brief and superficial, since their teams
 

could be expected to complete approximately 30 to 40
 

interviews in a day.
 



93. 	Two female clerks were employed to undertake a
 

further series of checks. These were primarily concerned to
 

ensure that all (English) numbers entered in the pre-coded 

boxes of the questionnaire were legible and correctly
 

spaced, and that blanks did not occur where there
 

should have been entires.
 

94. 	Consultant staff undertook a more complicated series
 

of checks to establish:

(a) 	that routing instructions contained
 

in the questionnaire had been
 

correctly followed;
 

(b) 	 that there was consistency between 

certain pairs of responses which 

should logically have been consistent; 

(c) that multiple answers had not been
 

coded where only one was permissible.
 

95. Questionnaires had therefore passed a series of three
 

checking procedures in T.aiz before the interview
 

program was completed. The final data validation by
 

computer took place in London after the field work
 

program had ended (see Section VIII).
 

96. 	A test of the accuracy with which household questionnaires
 

were being completed was conducted early in the interview
 

program. The results were as follows:-


Number of % of
 
Errors Interviews
 

Less than 5 45%
 

6 - 9 33%
 

10 - 15 22%
 

16+ 	 NIL
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97. 	The majority of problems arose with the complicated
 

questions contained on the last two pages of the
 

questionnaire concerning personal information and
 

household income and expenditure. In view of the
 

length and complexity of the questionnaire the error
 

rate was small, and improved as the survey progressed.
 

98. 	As a result of the checks on individual performance,
 

several interviewers and one supervisor resigned
 

during the interview program.
 

Interviewer Debriefing
 

99. 	A formal debriefing session was held with supervisors
 

and interviewers at the end of the field work period.
 

The purpose of this was:

(a) 	to review survey organisation and
 

the training program in the light of
 

experience;
 

(b) to check the interpretation
 

of certain interview questions
 

where an ambiguity had been
 

revealed during use;
 

(c) to gather additional information
 

which might prove helpful during
 

analysis.
 

Extensive feedback was of course received through
 

supervisors during the interview program.
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100. Typical questions covered in the debriefing session
 

were:

(a) the problems arising from
 

inaccurate Kennedy water
 

meters;
 

(b) whether there might have
 

been any tendency for information
 

on recent deaths or emigration
 

to have been suppressed (the
 

answer in these cases was no);
 

(c) the probable reliability of
 

income and expenditure information.
 

101. 	No significant criticisms were made of the training
 

program or of survey organisation, and the information
 

relating to particular survey questions tended to
 

confirm what the survey manager already knew.
 

Field Review of Results
 

102., 	The following key survey statistics were computed
 

manually as soon as the interview program
 

finished:

(a) total number of households
 

in sample hectares (including
 

those not interviewed);
 
(b) population in sampled hectares;
 

(c) sample sex ratio;
 

(d) the number of buildings in the
 

sampled area.
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103. We were quickly able to establish that estimates
 

for Taiz as a whole, based on the sample, were
 

consistent with the 1975 Census results, with the
 

exception of the number of buildings.
 

104. We therefore revisited about 20 sample hectares and checked
 

that the number of buildings had been correctly recorded.
 

It became clear that although the definition of a
 

building adopted for the survey was difficult to
 

apply consistently, the numbers recorded were approximately
 

correct.
 

105. We subsequently discussed the definition of buildings
 

used in the 1975 Census with its Director, Nadr Hallak.
 

It became apparent that the definition used in the Census
 

wat not directly comparable with our own. We noted
 

also that the sample survey conducted by Montgomery
 

had used a third definition which had given results
 

not strictly comparable either with those of the
 

Census or of our survey.
 

106. The problem stems from the type of construction found
 

in the Yemen which is often continuous from one building
 

to the next. Estimates of the numbers of buildings in
 

these circumstances are extremely difficult to make,
 

and minor changes in definition can substantially
 

alter the resulting estimate.
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Report to Mission and CPO
 

107. We organised our own debriefing meeting in Sana'a at the
 

end of the field work period. This was attended by
 

a number of USAID Mission Officials (including the
 

Director, Mr. Ruiz) and by Dr. El-Ariki, Deputy
 

Chairman cf the Central Planning Organisation. At
 

this meeting we reviewed the progress of the field
 

work program, and jave some indication of the
 

population of Taiz in August, 1976, based on the
 

sample results.
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SECTION VIII - ANALYSIS
 

Quantity of Information
 

108. 	The punching documents consisted of 1173 household
 

questionnaires and 283 business questionnaires. The
 

household questionnaire comprised just over 100
 

questions, many of which could involve multiple
 

answers, the business questionnaire is slightly
 

shorter. The information occupied approximately
 

10,000 punched cards.
 

Validation
 

109. Data validation of the household questionnaire involved
 

the specification of 620 computer statements. 
They
 

provided an exhaustive check that:

(a) the punched cards contained only
 

those codings which were permissible
 

for each question;
 

(b) the codings for each questionnaire
 

were 	mutually consistent.
 

110. The error rate revealed by these routines was I W
 

than 	5%; however, this resulted in at least one error
 

in approximately 60% of questionnaires, on account of
 

the 	amount of data contained in them.
 

111. 	In most cases, it was necessary to consult the original
 

questionnaire before correcting the punched card; 
the
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only problem posed by this was that it took time.
 
Errors were reduced to insignificant proportions
 

after three validation runs.
 

Extent of Analysis
 

112. The survey questionnaires were designed in order to
 

collect the information specified in the terms of
 
reference, Two questions (on education), included
 
at the request of CPO or Census Officials, were of
 
limited relevance to a water and sewerage tariff
 
study; all of the rest could have proved to be
 
significant, and all of these, to a greater or lesser
 

extent, have undergone analysis.
 

113. It is clear however, that the inter-relationship of
 
many of the variables (such as the relationship of
 
household income to the education of the head of the
 
household, or of immigration to income or housing) are
 
potentially of considerable political and social value,
 
although not directly relevant to present or future
 
water consumption.
 

114. Following Mr. Stainer's letter to Ms. Silver dated
 
September 30, 1976, it was decided by USAID that at
 

this stage the analysis should cover only those relat
ionships directly relevant to the present and future
 

consumption of water.
 

115. It was further agreed that a copy of the master computer
 

files of survey data would be made available to USAID
 
for any further analysis that might be required. (This
 
was sent in April 1977).
 



Tabulation Plan
 

116. 	A comprehensive tabulation plan was sent to Ms. Silver
 
on August 11, 1976. It had proved impossible to
 

submit the plan until the form and extent of the
 

questionnaire had been finalised. 
The covering
 

letter from Mr. Stainer pointed out the cost
 

implications of undertaking such a comprehensive
 

analysis.
 

117. 	It was subsequently agreed during telephone discussions
 

with Ms. Silver and Dr.-Hunter that we would adopt
 

a step-by-step approach to the analysis. 
The first
 
step would be to inspect frequency distributions of
 

the variables, followed by cross- tabulation of
 

thoeexpected to reveal relevant inter-relationships.
 

Further cross-tabulations would be specified as
 

required for interpretation of these findings.
 

118. 	Following this procedure, we inspected the following
 

numbers of frequency distributions and cross

tabulations, many of which have been included in the
 

reports of the household and business surveys:-


Household Business 

Questionnaire Questionnaire 

Frequency 

distributions 90 45 

Cross
tabulations 120 45 
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These include an examination of 28 additional
 

variables which were derived from analysis of the
 

survey data (see Table overleaf).
 

Multi-Variate Analysis
 

119. 	During the planning stages of the survey, we considered
 

using the statistical technique of cluster analysis to
 

explore the relationships between survey variables.
 

120. 	As we gained familiarity with the survey results, it
 

became clear that:

(a) it would be a difficult and
 

lengthy process to specify
 

the survey variables in such a
 

way that they could be handled
 

by the technique;
 

(b) the socio-economic data which
 

was specified by the terms of
 

reference could be sufficiently
 

analysed by cross-tabulation.
 

121. 	We therefore abandoned the idea of using multi-variate
 

methods of analysis.
 

Statistical Significance of Results
 

122. 	As already stated, comparisons of population estimates
 

based on the household sample with the 1975 census
 

results indicate that in relation to key demographic
 

characteristics the sample is reasonably representative
 

of the city of Taiz.
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Table of New Variables Created from Survey Data
 

(a) Household Survey
 

Number of males in household
 

Number of females in household
 

Total household size
 

Total income from employment
 

Total money income
 

Total real income
 

Per capita real income
 

Total expenditure
 

Ratio real income/expenditure
 

Number of persons per room
 

Total employed in business
 

Source of water supply
 

Connection status
 

Actual water consumption per month
 

Per capita water consumption
 

Monthly Lxpenditure on wdter
 

Ratio of change in consumption with supply increase
 

Ratio of change in consumption with price increase (1)
 

Ratio of change in consumption with price increase (2)
 

Ratio of change in consumption with price decrease
 

Price elasticity group
 

(b) Business Survey
 

Total employed in busint-,s
 

Source of water supply
 

Actual water consumption per month
 

Monthly expenditure on water
 

Ratio of change in consumption with supply increase
 

Ratio of change in consumption with price increase
 

Ratio of change in consumption with price decrease
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123. 	It is of course, not possible to be certain how far
 
the sample is also representative in respect of
 
secondary characteristics. 
 However, it is reasonable
 

to expect that a sample which is reasonably represent

ative in terms of geographical distribution, house

hold size, sex ratio and age structure will also be
 

representative for many other characteristics.
 

124. 	The relevance of inferences about the representativeness
 

of sample means, based on the variances of sample
 
estimates, is less in these circumstances than if
 

no direct comparison with population characteristics
 

were possible. This is particularly the case for a
 
sample for which we can deduce (see paragraphs 41 and 42)
 
that population estimates will be subject to wide
 

margins of uncertainty, as a consequence of the
 

sampling method.
 

125. 	In view of these considerations, we have not attempted
 

to undertake statistical significance -:ests for the full
 
range of variables cross-tabulated in the survey reports.
 
To do 
so would have been costly and we consider that it
 

would have revealed little of immediate relevance to
 

the tariff study. We should not have been able to
 
accept automatically that statistical confidence
 

intervals should form the basis of sensitivity tests for
 

tariff purposes.
 

126. We have however, derived theoretical expressions
 

(in Appendix 4) for the variances of:
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(a) our estimate of the population
 

total;
 

(b) our estimate of the number of
 

households.
 

127. We have also computed the means and the st;.ndard errors of ol
 

estimates of the following key variables:

(a) present and future water consumption
 

- per connection and per capita;
 

(b) real incomes per household and per
 

capita;
 

(c) household expenditure on water;
 

(d) the elasticity of demand to increases
 

in the price of water;
 

(e) the proportion of households with a
 

connection to:

(i) the Kennedy system;
 

(ii) the municipal sewer
 

(f) the proportion of households willing
 

,to connect to:

(i) the Kennedy System
 

(ii) the municipal sewer.
 

128. The results for each of these variables are given in
 

full in Appendix 4.
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OUTLINE OF TRAINING PROGRAMME
 

1. The training programme cofisisted of three separate
 

parts:

supervisor training
 

household questionnaire
 

business questionnaire
 

Supervisor Training
 

2. The supervisers were given a brief four day training
 

programme in advance of general field staff training.
 

The purpose was:

(a) 	to give familiarity with the aims and
 

content of the survey so that they could
 

assist in the main training programme;
 

(b) to try out the training approach that
 

would be used in the main programme and
 

identify areas which would require
 

different coverage than had been
 

anticipated;
 

(c) to train specifically in supervisory
 

tasks 	and documentation, that is:

laying out sample blocks;
 

interview allocation procedures;
 

call-backs;
 

building count;
 

completing control sheets.
 

3. The timetable was a condensed version of the timetable for
 

the main programme reproduced below, and is not included
 

separately. In addition, there were additional field
 

exercises and discussions to give familiarity with items
 

listed in para. 2(c).
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Household Questionnaire
 

4. The main field staff training programme was based on
 

the household questionnaire and lasted for five days.
 

It comprised classroom teaching by Messrs. Ginnings
 

and Saif and class and team exercises led by the survey
 

managers and supervisers. (For the main field training
 

a classroom in the Russian school on Nasser Street was
 

used). The programme is set out below.
 

Day 1
 

5. (a) Introduction
 

- Introduce supervisors and managers-, 

- Describe existing sources of water (especially
 

Kennedy), and existing sewerage system, and
 

problems arising;
 

- Describe proposal to extend existing systems,
 

stage reached, probable costs etc.;
 

- Establish how socio - economic survey fits
 

in its general objectives;
 

- Questions and discussion.
 

(b) Structure of Survey 

- Explain how sample was drawn, area basis, 

expected range of differences between blocks, 

role of supervisors in establishing which 

households and buildings included, need for
 

absolute accuracy and complete enumeration
 

within blocks;
 

- Explain what we expect to find in blocks, 

households, family business, business etc., 

and how these are handled within survey 

(ioe. several questionnaires); 

-Questions and discussion.
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(c) Introduction to household questionnaire
 

- Main groups of questions and sequence;
 

- Definition of household;
 

- Importance of interviewing head of
 

household;
 

- Characteristics of different types of
 

information, e.g. population data, income
 

and expenditure, etc., and how these fit
 
into survey objectives;
 

- Mock interivew between two supervisers
 

with class following progress in distributed
 

copies of questionnaire.
 

Day 2
 

6. 	 (a) Detailed discussion of questions relating
 

to housing and water use. (Questions 1 - 67).
 

Full. explanation of meaning of each question,
 
meaning of each answer, coding and routing
 
instructions; rules for interviewers
 

(see attached summary);
 

(b) simple mock interviews covering above parts of
 

questionnaire, between interviewers - Class
 
following progress;
 

(c) more difficult mock interviews similar 

procedure - Supervisor instructed to offer 
ambiguous or difficult responses- as aid 

to discussion on probing; 

(d) detailed discussion of questions relating to
 

sewerage, population, income and expenditure
 

(Questions 68 - 103);
 

(e)(f) mock interviews as before, class following
 

progress;
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(g) questions and discussion on coding
 

problems, meaning of questions, etc.;
 

(h) team exercise: interviewers in pairs
 

go through mock interviews alternately
 

acting as interviewer/respondent; interviewers
 

change questionnaires, work through codings
 

one by one, establish whether correct;
 

(i) supervisors check coding of each questionnaire
 

and conduct review session in interview
 

teams.
 

Day 3
 

7. (a) Introduction to age events lists and
 

job/industry classifications as aid to
 

establishing responses to questions
 

86 and 93/94 (the job/industry lists are
 

attached to the household survey report;
 

the age lists are as used in the YAR census);
 

(b) test of familiarity with these lists;
 

examples of problem responses;
 

(c) questions and discussion;
 

(d) team exercise: continue exercise of previous
 

afternoon, pairing interviewers from
 

different teams; each interviewer completes
 

three interviews (each questionnaire marked
 

by survey managers and summary of findings
 

prepared).
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8. 	 (a) Return questionnaires from test exercise;
 

summarise main areas of of error;
 

reinforce main training points;
 

(b) 	discussion of errors in teams;
 

survey managers discuss queries;
 

(c) 	class questions and discussion;
 

(d) 	 field exercise: interview 

teams go to pre-selected blocks; 

all interviewers conduct thre
 

interviews,questionnaires checked by
 

supervisor;
 

managers check codings (also acts 
as
 

practice in block allocation and
 

supervision tasks).
 

Day 	5 (followed first day's full fieldwork)
 

9.. (a) Review field test errors; emphasise
 

importance of accuracy through question
 

and answer session in which interviewers
 

identify and resolve their own (and their
 

groups) errors:
 

(b) questions and discussion on general
 

fieldwork procedures, involving supervisors
 

and interviewers' experience in previous
 

day's fieldwork;
 

(c) 	introduce control documents, discuss
 

purpose and procedures for completion
 

(attached);
 

(d) 	issue notes to supervisers on corrections
 

to questionnaire identified in training and
 

field tests (misprints, ommitted route
 

instructions).
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10. 	In the fieldwork review session held at the end of the
 
interview programme, interviewers indicated that the
 
length and content of the training had been adequate,
 
although they had experienced problems with identifying
 
and correcting errors 
and misprints in the questionnaire
 

once in the field.
 

Business Questionnaire
 

11. 	Training on the Business questionnaire was deiayed by
 

printing difficulties. After household interviewing
 

had been underway for several days we held a further
 

two day training session prior to the commencement of
 
the business survey. That programme was much shorter
 

and was as follows:
 

12. 	 (a) Detailel review of questions; coding;
 

routing;
 

(b) classroom mock interviews to establish
 

coding problems, approach to probing;
 

(c) 	questions and discussion;
 

(d) team practice exercise - interviewers 

working in pairs as before; team 

supervision and discussion. 

13. (a) 	Field exercise, as before; interviewers
 

conduct three interviews with~businesses
 

in pre-selected areas;
 

(b) training questionnaires checked by survey
 

managers; summary of findings and discussion
 

of errors at start of next survey session;
 

corrected questionnaires returned to interviewer .
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RULES FOR INTERVIEWERS
 

Rule 1
 

Visit every family and business in the area assigned
 

to you by your superviser. Try to interview the head of
 

the household or business; if he is absent you may
 

interview another responsible adult (for example,
 

eldest son). If no suitable person is available,
 

arrange an appointment to call back.
 

Rule 2
 

Ask each question exactly as it is written on the
 

qufstionnaire, without any further explanation. You
 

may repeat the question if it is not understood; if
 

any explanation is necessary, keep to the explanations
 

given in the training sessions.
 

Rule 3
 

Do not read aloud the answers printed on the quest-ionnaire
 

unless there is an instruction to do so.
 

Rule 4
 

Ask each question in the order it is written on the
 

questionnaire, or according to the instructions written
 

on the questionnaire for "skipping". These instructions
 

are an important part of the interview.
 



APPENDIX 2
 

Annex 1
 

Sheet 2 and last
 

Rule 5
 

Once you have recorded an answer you may only change it
 
if the informent changes his mind or remembers something
 
he forgot earlier. 
You must not make any changes of
 
your own - although if you think he has made 
a mistake
 
you may discuss the answer with him.
 

Rule 6
 

You must try to get 
accurate answers to all the questions;
 
if the informant 
does not know the exact answer, ask
 
him for his best estimate. Only if he cannot give
 
an estimate you may code for "don't know". 
 However, if
 
the interview is not with the head of household or
 
business you should go back when he is available to fill
 
in any incomplete 
answers for example on water consumption,
 

incomes, expenditure.
 

Rule 7
 

During the day you are responsible for interviewing all
 
households and businesses in the area assigned to you
 
by your superviser, and for using the appropriate
 
questionnaire in each case. 
 At the end of each day you
 
must check that all your questionnaires are complete,
 
that you have completed your parts of the control sheet
 
accurately, and that the household and business
 
numbers are recorded accurately on the questionnaire
 

from your part of the control sheet.
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SUPERVISORS' CONTROL SHEET 

BLOCK N'UMBER OF 
REFERENCE SUPERVISOR BUILDINGS DENSITY 

JOB NUMBER NUMBER NUMBER INBLOCK COE QUADRANT 

S 0 1 8 

TOTAL NUMBER NUMBER OF TOTAL POPULATION IN NUMBER OF 

OF HOUSEHOLDS INTERVIEWED INTERVIEWED HOUSEHOLDS NOT 
INBLOCK HOUSEHOLDS MALE FEMALE INTERVIEWED 

212 NUMBT19 A20 

ESTIMATED POPULATION IN 
HOUSEHOLDS NOTINTERVIEWED NME FEPOE

FAMILY 

NUMBER 

IN FAMILY 

TOAL OF 
TE 

BUSINESSES 

MALE FEMALE BUSINESSES BUSINESSES INBLOCK 

NUMBER OF 
NUMBER OF OTHER ESTIMATED 

OTHER TOTAL EMPLOYED BUSINESSES NUMBER IN NUMBER OF 
BUSINESSES ININTERVIEWED NOT BUSI !ESSES CONSTRUCTION 
INTERVIEWED BUSINESSES INTERVIEWED NOT INTERVIEWED SITES 
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INTERVIEWERS' CONTROL SHEET 

BLOCi. 

RE rMENCE NUMBER [fjINTERVIEWER NUMBERL J 
INTERVIEWER SIGNATURE 

DATE 

NUMBER 
EMPLOYED 

INTERVIEWED HOUSEHOLDS 

tOTAL POPULATION 

INHOUSEHOLD QUESTIONNAIRE 
MALE FEMALE NUMBER 

NAME OF HEAD 
OF HOUSEHOLD 

TOTAL 

HOUSEHOLDS NOT INTERVIEWED
 

ESTIMATED POPULATION 

NUMBER INHOUSEHOLD TIME INTERVIEWER NAME OF HEAD 
EMPLOYED MALE FEMALE CALLED BACK OF HOUSEHOLD 

TOTAL
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STATISTICAL TESTS OF SIGNIFICANCE
 

Introduction
 

1. The object of this note is to discuss the methods by which
 

population Pharacteristics can be estimated from survey data.
 

2. The estimates required are of two types:

(a) population totals (e.g. total
 

water consumption);
 

(b) population means (e.g. water
 

consumption per head).
 

These are discussed in sections 3 and 4; the nomenclature
 

used is defined in Annex 1.
 

3. Subsequent to the discussion of the statistical theory we
 

present the results of significance tests for certain key
 

variables which are critical to forecasts of future demand.
 

Sampling
 

4. The sampling method was stratified cluster sampling. The
 

city was divided into quadrants by points of the compass.
 

The quadrants were further divided into 3 density layers
 

which corresponded to areas with different water supply
 

characteristics and population densities. By this method
 

a total of 11 strata were obtained (only three quadrants
 

contained the highest density layer). The strata consisted
 

of a number of blocks, each 1 hectare in area. Each block
 

contained a number of households and businesses, the numbers
 

of which varied btween blocks.
 

5. The survey sampled blocks within each stratum. The blocks
 

were chosen randomly, with a restriction that adjacent blocks
 

were not sampled. A constant sampling fraction was used,
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so that (within integer constraints on the number of blocks
 

sampled) the sample was representative of different geographic
 
areas and different density and water supply characteristics
 

(see table 1).
 

6. 	Within each block, all households and businesses were approached
 

with questionnaires. The response rate was, in general, high
 

and checks on non-respondants suggest that it is reasonable to
 

assume that the replies constitute a random sampe of the
 

households and businesses within each block (see table 2).
 

7. Clustering reduces precision, but no other sampling method
 

was satisfactory in the circumstances. Stratification was
 

therefore used to improve the precision of estimates from
 

the sample. Because no pilot survey was 
done and no reliable
 

estimates of population variances were available from other
 

sources, it was not possible to estimate the optimum sample
 

size for any required degree of precision. It was agreed
 

separately with AID/Washington to undertake between 1,000 and
 

1,200 household interviews.
 

8. Since many of the variables we are interested in were not
 

Normally distributed but had long tails at the upper end
 

(e.g. income, water consumption), we should strictly apply
 

non-parametric tests of significance. However, it would
 

have been more time-consuming to devise tests appropriate
 

to our sampling method, and we felt this would not have been
 

justified by any improvement in results.
 

9. 	Throughout we have presented the statistical theory as it
 

applies to stratified cluster sampling. It is not possible
 
to modify the formulae to take account of the restriction on
 

sampling adjacent blocks. However, the effect of this rule
 

will have been to increase the between block variances for
 

the blocks that were sampled.
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10. 	Our estimates of the variance of population and stratum
 

means calculated from this sample will therefore be larger
 

than we would expect if some adjacent blocks had been included.
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Table I - Sample Fraction 

Stratum 

1 

2 

3 

Blocks sampled 

16 

22 

13 

Total blocks in stratum 

191 

271 

133 

Sample fraction (%) 

(nk/N) 

8.377 

8.118 

9.774 

51 595 8.571 

Table 2 Household Response rates 

HH in 
sampled 
blocks 

Number 
of 

responses 

Response 
rate Total HH 

(mki/Mki) in stratum 

1 

2 

3 

200 

621 

438 

182 

582 

408 

0.910 

0.937 

0.932 

2388 

7650 

4481 

1,259 1,172 0.931 14,519 
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Population total statistics
 

11. 	For population totals, two figures are calculated from the
 

survey data:

(1) 	the estimate of the population total;
 
(2) the variance of the estimate of the
 

population total.
 
These figures are used to estimate the population total and
 
to 
give a measure of the accuracy of that estimate.
 

12. 	The arguments set out in this appendix rest 
on the assumption
 
that we have accurate values for N 
 the total number of blocks
 
in each stratum and Mki, the total number of households in
 
each block. In the present case we believe this to be true.
 

13. 	The estimate of the true population total Y, is given by y, 

where: -

K Nk nk . kiyk 	 = Ykij(i 

k=1ln i=1lk j =1 

that is 
y is the sum of the individual household characteristics
 
weighted bythe block response rate; 
summed across all the sampled
 
blocks in the stratum,weighted by the stratum sampling fraction;
 
and summed across all the strata.
 

14. 	The estimate of the variance of Y is given by var (y), where:-


K 	 2
var 	(y) Nk(Nk - nk) sk
 

k=1 	 nk
 

n k  S (Mki- mki ) s2 k 

This states that the population variance is the sum of the
 

between block variances (s2k), where:
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2 t (Yi- Y) 2 

k n=i- (Yk is estimated block total; 
k 

i=l 
(nk - 1) 

k 
is mean of estimated 
3block totals) 

(3) 

and 	the within block variances (s2ki) where:

2
s mki (ykij - Yki 2 	
(4)
ki = (mi - 1) 

j=1 

15. 	If the proportion of blocks sampled is small and if there is a high
 

within block response rate, then
 

K s2 

var (y) m Nk k (5) 

k=l 

In the present case the mean value of (nk/Nk) 0.086 and the
 

mean value of (mki/Mki) 0.93, which means equation (5)
 

may be considered as an approximation for equation (2). However,
 

response rates vary for each question and between blocks; we
 

have kept the longer form to maintain accuracy.
 

16. As a special case, consider the problem of estimating the total
 

number of households within the city. In this case the value
 

of all Ykij are 1; that is, the household is present. Equation (1)
 

then gives, with M the total number of households:
 

K 	 N nk 

M ~ - j Z k 	 (6) 

On 	substituting into equations (2), (3) and (4), it is seen that:
 

-t 	 2
Ykij = Yki = I, so that all s kiare zero. 
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17. In equation (3) yki = Mi 

nk 
 M 

and y k MZ
k; 
 nk
 

K K Nk (Nk n) k 
so that var (M) z n (n 7 (Mkj Mk) (7) 

k=l i=l 

Since the number of blocks sampled in each stratum is large, this
 

simplifies to:-

var (M) - kl()} E Mki - 2.(8) 
k=l 151 i;1 
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Population means
 

1$. For population means two figures are calculated from the survey
 

data:
 

(1) the estimate of the population mean;
 
(2) the variance of the estimate of the
 

population mean.
 
These given values for the population mean and the accuracy
 
of the estimate. Means may be expressed as per head or per
 

household values of a variable.
 

111. The value y is used as 
an estimate of the true population
 

mean V where:-


K 
=k k M > Nk 
 k k -- 'Yki 
 (9)
 

k=1
 
that is, the population mean is the sum of the block means,
 
weighted by the number of households in the block; summed
 
across all the sampled blocks in the stratum, weighted by the
 
number of households in the stratum; 
and summed across all strata.
 

20. The block means are derived from observations from all
 
households responding to the question, or 
(in the case of
 
a characteristic of a subset 
 of the population) from all
 
households possessing that characteristic, so that
 

Yki = tmki (10) 
j=1 

21. For binary variables, that is yes/no responses to a question,
 
equation 11 can be simplified. If m'ki is the number of
 

positive responses, then
 

'ki mk
 
Yki = mki 
 (11) 
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22. The variance of the estimate of the population mean Y is
 
given by var (Y) where:-


Kj (Nk )2 

var (y) = k) .var (yk) (12) 

i=l.k=1. 

where var (yk) is the estimated variance of the stratum mean in the
 

kth stratum.
 

23. The stratum variance is the sum of two parts:

2
 
var=(YO 1 Nk(Nk - nk) k + 

2 

k) 
1 

nk 

1 ki 
-2 

- Yk) 
(14) 

Yki = Mki'yki 

and the within block variance is 

2 mki2
ski = 1- (Ykij Yki ) 

(mki- i) j= 

the toalfor th
(Yki is the total for the i block, Ykthe mean block total 
for the kth stratum). 

(15) 

24. If there is enumeration at block level (i.e. Mki = ki), then 

the effect of s2ki is eliminated in (13). 



APPENDIX 4
 

Sheet IO
 
2. 	For a binary variable the estimate of the variance can
 

be simplified further. 
 If m'k s the number of positive
 
responses, then equation 16 becomes:

2Ski 	 = (mki - m'ki) • im'kki__ 	 (16)
-mki- ) 

Analysis of Key Variables
 

26. 	The results of the calculations described above are set out
 
in the table below, compared with results which were calculated
 

as i. the survey had been a simple random sample.
 

27. 	The table shows the sample estimates of the population means
 
of a number of key variables, and the standard errors of
 
those estimates (that is, SE 
 = Vnumber of observations
 
This assists calculation of the statistical confidence interval,
 
that is the measure of accuracy, of our estimates of the means.
 

2B. 	 In geneal there is close agreement between the two sets of
 
resuits; 
there does not appear to be any consistent bias in
 
the estimates due to the sampling method used, and only a slight
 
reduction in accuracy. The uncorrected sample means have
 

therefore been used in the survey reports as a reasonably
 
accurate summary of the population characteristics.
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Table 	3 
- Means and Standard Error of Estimates for Key Variables
 

SIMPLE RANDOM SAMPLE
VARIABLE 	 CLUSTER SAMPLE 

Mean Standard 
Error 

D.F. Mean Standard 
Error 

D.F. 

Total household population 84,752 1,233 47 84,115 N/C 1171 
Present water consumption 8.5 0.19 40 8.5 0.20 807 

(cu.m./mo.) 

Present expenditure on 
water (R/mo.) 23.8 1.70 43 18.0 1.09 1143 

Present per capita consumption 
- no Kennedy connection(l/c/d) 30.5 1.73 30 25.2 1.54 328 

- bath only (l/c/d) 48.5 3.18 36 49.6 2.24 292 
- bath and flush (1/c/d) 69.4 5.51 37 56.5 2.58 511 
Real income per household 1120 60.5 46 1130 46.8 1125 
(R/mo.) 

Real income per capita 255 16.72 46 252 10.85 1125 
(R/mo.) 

Percent of households with 
Kennedy connection 71.2 2.01 42 71.1 N/C 1171 

Percent of households with 76.0 1.97 43 75.9 N/C 1171 
or willing to connect 

Percent of ho, eholds with 
sewerage cc, aection 25.0 1.38 27 26.1 N/C 1171 

Percent of households with 
or willing to connect 89.6 2.24 45 89.8 N/C 1171 

Future water consumption 8.94 0.24 43 9.3 0.24 859 
from unrestricted supply 

(cu.m./mo.) 
Percent clange in consumption 80.2 2.95 40 85.0 0.84 552 
with price increase 

Percent change iin consumption 114.6 3.55 40 119.1 1.84 741 
with supply increase 

N/C = not ca'Aulated 

Note 	 the 99% and 99.9% confidence intervals for estimates from
 
samples of this size are approximately t 2.6SE and ± 3.5SE
 
from the mean respectively.
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21). 	In retrospect, however, the differences in means and
 
standard errors for expenditure on water and per capita
 
water consumption suggest that the sample stratification
 

adopted for availability of Kennedy water was not very
 
efficient. 
This might have been improved if we had had
 
time to review conditions on the ground.
 

30. 	In addition, since the within block variances were generally
 
insignificant, it would have been possible to 
increase the
 
precision of the survey results by sampling a larger number
 
of smaller- blocks. 
However this would not necessarily have
 
been practicable with the physical method of identification
 
which was used, and would have increased the total survey
 

cost.
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Nomenclature
 

N = 	 number of blocks in city 

K 

Nk = number of blocks in stratum k: > Nk = N 

k=1
 

nk = 	 number of blocks sampled in stratum k 

M = 	number of households in city
 

K 
Mk = number of households in stratum k: > Mk = M 

k=l 

Mki = number of households in sampled blocks in stratum k, block i 

where 	 n kZl Mki Mk 

mki 	 number of households sampled in stratum k, block i
 
and responding to the question being analysed
 

y = 	 sum of all observations in the city weighted by sample 
fraction and response rate 

Yk = 	 sum of all observations in stratum k, weighted by 
sample fraction and response rate 

Yki = 	 sum of all observations in block i, stratum k, weighted 
by response rate 

Ykij 	 b the sum of all observations in household j, in
k ieither 

block i, in stratum k
 
or the individual observation in household j, in block i,
 
in stratum k
 

= sample mean over strata in city
 
y
 

sample mean over blocks in stratum k
Yk = 


Yki = 	sample mean over households in block i of stratum k
 

(Note: 	Capital letters (Y) refer to population;
 
small letters (y) to the observed values.)
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PUNCH S018 INCOLUMNS 1 TO 4 

7 	 liLL THESE BUILDINGS BE USED 
AS RESIDENTIAL ACCOMMODATION? 

Yes I 


No 2
 

(IF NO,_SKIP TO QLESTION 9) 
13. WHERE DO YOU GET ITFROM? 

On Kennedy connection 


Neighbours' Kennedy connection 


Own sweet water connection 


Neighbours' sweet water
 
connection 


Own we 1 


Public tap or vell 


Vendor 


later truck 


TO 	 FINISH MANY ARE 46 	HOI LONG FROM START 5 HOW OF THESE MEN 
JILL ITTAKE TO CONSTRUCT SKILLED MASONS?
 

'HESE BUILDINGS?
 

(months) 

(WRITE IN) 	 (RITE IN)
 

12 HUI MUCH O(ES THIS LATER COST? 11 Hof MUCH WATER 
MEEK? 

1 

2 

3 

(WRITE INRIALS) (WRITE IN 

CUBIC METRES) 

4 

5 

6 

7 

8 
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TRtECTION SITE QUESTIOINIRE 

O MANY IENARE IOKING Ot 21WHAT ISTHE MAIN MATERIAL 2.VHAT WILL BE THE TOTAL AREA 

HIS BUILDING SITE? USED TO CONSTRUCT THESE OF THESE BUILDINGS? 
8UILDIES? 

(WRITE IN) I1CEMENT BLOCKS (IRITE IN 

SQURE IETRES)2.STONE BLOCKS 


3.MIIUBLOLKS 

4.OTHER
 

5 , DON'T KNOV
 

0 YOU USE EACH 10, HOW MANY BU3INESS UNITS WILL 9 WILL THESE BUILDINGS BE USED AS 

THERE BE WHEN THESE BUILDINGS BUSINESS ACCOMMODATION? 

ARE FINISHED? 


Yes 1 


No 2
 

(IFNO, SKIP TO QUESTION 11)
 

',. .I
HOW MANY BUILDIb;S A 

BUILT ON THIS SITE?
 

(WRITE IN) 

8 HOW MANY FAMILIES WILL LI& HERE 
WHEN THESE BUILDINGS AlE 
FINISHED? 

(WRITE IN) 
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RESULTS OF THE HOUSEHOLD SURVEY
 

UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT
 

SECTION I - INTRODUCTION
 

Terms of Reference
 

1. This report, and the companion report "Business Survey in
 

Taiz", is intended to discharge the obligation in Section IV
 
of tne Scope of Services to tabulate the major
 

relationships between the demand for water and key
 
socio-economic variables, and to indicate the ability
 
of consumers to pay for the present or improved water and
 
sewerage services. Translated copies of the questionnaires
 

as used are attached to each report, together with other
 

key survey materials.
 

Structure of This Report
 

2. The report first discusses the principal demographic, economic
 

and physical characteristics of the survey population.
 
This provides the background for the later discussion
 

of water consumption and the characteristics of the
 

present water and sewerage services.
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3.
 

3, The report includes the following main sections:

(a) survey population - demographic characteristics, 

- economic characteristics; 

(b) 	household incomes and expenditure;
 

(c) 	housing characteristics;
 

(d) 	total water consumption and expenditure;
 

(e) 	a more detailed discussion of each of the
 

water sources used; 

(f) 	attitudes to and consumption from the proposed
 

new Kennedy system;
 

(g) 	present sewerage services;
 

(h) 	attitudes to the present and proposed improved
 

sewerage service.
 

A summary of the key findings follows this introduction.
 

Geographic Analysis
 

4. The scope of work required us to present our results, where
 

appropriate, by geographic area. The frontpiece to this
 

report is a schematic map of Taiz showing the sampling zones
 

used in the survey and the names of a number of districts or
 

places to identify parts of the city. Where we feel it assists
 

the analysis, or where the findings are in themselves important,
 

we refer in the text. or in subsequent tables or figures, to
 

these sampling zones or districts to indicate geographic
 

similarities or differences.
 

Comparison with Census
 

5. References made in this report to results of the YAR Census
 

of February 1975 are to the preliminary results (published as
 

a booklet by the Central Planning Organisation), or to the
 

results of an analysis of 12% of the census records in Taiz
 

by CPO, made available to us prior to publication. In general
 

the two sets of results are in close agreement with the
 

results of our survey. 
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SECTION II - SUMMARY AND CONCLUSIONS 

6. This section summarises our main.findings and conclusions
 

which will influence our approach to alternative tariff
 

policies.
 

Characteristics Of The Survey Population
 

7. We estimate the total population in Taiz was about
 

95,000 in July, 1976, representing a 10% p.a. growth
 

since the national census. The ratio of males : females
 

was 1.4 (paragraphs 44, 47).
 

8. The population was young - 66% aged 22 years or less 

which led to a low death rate (10 per 1,000), and a high
 

birth rate (30-35 9 er 1,000). Although the latter was
 

not as high as in other developing countries, it may be
 

expected to increase as the proportion of women of
 

child-bearing ages increases (paragraphs 48, 51, 52).
 

9. The key factor affecting the growth of Taiz has been
 

immigration, particularly of males seeking work and
 

girls of marriageable age. This has been several times
 

the rate of emigration and the rate of net natural
 

increase. The average net inflow over the past two
 

years was 69 per 1,000. The future growth of Taiz
 

is likely to depend on political factors abroad, and
 

on the relative rates of economic growth in Taiz, other
 

towns in Yemen and in agriculture (paragraphs 61, 64).
 

10. 	33% of males were employed or seeking work, whilst
 

31% of females were housekeepers. The majority of the
 

remainder of the population were too young to work
 

(paragraphs 66,67 and table 7).
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11. 	Few of those interviewed worked in manufacturing,
 

agriculture or the extractive industries. 52% worked
 

in service industries of various kinds and 22% worked
 

for the government sector. This emphasises the role
 

of Taiz as a market town and administrative and
 

service centre Cparagraphs 68, 69),
 

12. 	Wages variec± significantly between industries for the
 

same skills. On average the water and electricity
 

utilities paid technical and professional staff well
 

below the level of other industries, although tradesmen
 

were paid in t' middle of the market range (paragraph 73).
 

Household Incomes And Expenditure
 

13. 	49% of households depended solely on incomes from
 

employment, and 19% depended solely on incomes from
 

other sources - mainly the government, relatives
 

outside Taiz and some other source (paragraph 76).
 

14. 	Mean real income was 1130 Rials per month per household
 

and 255 Rials per month per head ($250 and $57 respectively),
 

compared with mean household consumption of 915 Rials
 

per month ($200) (paragraphs 76, 81 and table 12).
 

15. 	The largest item of expenditure was food and drink,
 

whereas water was one of the smallest - falling from
 

4% of expenditure for households with the smallest
 

budgets to 2% of expenditure for those with the largest
 

(paragraph 82 and table 13).
 

16. 	However, poor households were more likely to over-spend
 

their income than rich households; this would affect
 

their ability to pay for water if the price were to be
 

increased (paragraph 84).
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Housing Characteristics
 

17, 	The majority of the poorer households were housed
 

in small single storey dwellings or in temporary
 

dwellings or rented rooms. The majority of rich
 

households lived in apartments, villas (small houses
 

with gardens) and larger houses (paragraphs 89, 90).
 

18. 	53% of the dwellings were owned by the head of the
 

household or another relative, while 46% were
 

rented (paragraphs 91, 92).
 

19. 	The average size of household was 5.8 persons, compared
 

with an average 3.4 rooms/dwelling. A considerable
 

proportion of households lived in significantly over

crowded conditions (paragraphs 93, 95).
 

20. 	We have investigated housing and living conditions in
 

some detail to identify the feasibility of developing
 

progressive tariff policies based on housing variables.
 

Whilst we have no doubt that relationships between
 

incomes and these variables exist, we have concluded
 

that they do not discriminate sufficiently unambiguously
 

between different income groups to enable them to be
 

used as the basis of administrative decisions on differ

ential pricing policy.
 

Water Consumption and Expenditure
 

21. 	The main water sources are:

(a) the Kennedy Memorial System, which served
 

78% of households or more;
 

(b) free sources (wells, taps, mosques) which
 

served 20% of households;
 

(c) another unidentified source which served
 

12% of households;
 



7.
 

(d) the Jabel Sabir piped system and
 

water carriers which were subsidiary
 

sources.
 

All of these were frequently used to supplement a
 

household's Kennedy connection (paragraphs 98, 102).
 

22. 	A relatively high proportion of households expressed
 

dissatisfaction with the service offered, whichever
 

source was used. The main reasons were the same:
 

the water supply was limited, and many households had
 

inadequate storage (table 22).
 

23. 	Mean consumption from all sources was 71 cu.m. per
 

household per month and varied significantly with
 

household income (paragraph 112).
 

24. 	Consumption per head varied from 25 litres per capita
 

per day for households without &-.onnection to Kennedy
 

to 50 1/c/d for households with a basic connection and
 

57 1/c/d for households which also had a flush toilet.
 
These figures reflect the inadequacy of the present
 

supply, particularly for households with more than the
 

basic connection. The proportion of these household
 

is likely to increase in the future (table 25).
 

25. 	Water wps one of the smallest items of household expenditure 

the average cost was 18 Rials/month. However, poor 

households spent a higher proportion of their income 

on water than rich households. The data collected suggests
 

an 
income elasticity of demand of about 0.5 (paragraphs 116, 117)
 

.Adequacy of Supply
 

26. 	Adequacy of supply is a relative concept, relating both
 

to expected consumption from each individual source and
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whether a household's total needs are met. 
 We cannot
 
identify precisely what proportion of households wished
 
to consume more than they could obtain from all the
 
sources they used (paragraph 110).
 

27. 	Future 
tariff policy must consider:

(a) 	whether in the long-run Kennedy
 

is likely to be the sole source of
 

supply;
 

(b) what levels of consumption it is
 

desirable to-satisfy at the standard
 

domestic price level;
 

(c) 	the feasible rate of new connections.
 
A balance may need to be achieved between the consumption
 
per connection and the number of connections, particularly
 
if supply remains limited (paragraph 111).
 

Kennedy Memorial Water System
 

28. 	71% of households were already connected to the Kennedy
 
System. 
The benefits were a substantially improved
 
level of consumption at 
the same or lower cost than
 
households that 
were not connected, even although
 
there was a significant supply constraint 
on consumption
 

(paragraphs 121, 125).
 

29. 	Significant variations in level of service between
 
different parts of the city were probably the result
 
of rationing policy or the effects of the gradient 
on
 
water pressure 
- although whether a customer had a
 
storage tank was likely to have been just 
as important
 

.(paragraphs 127, 129).
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Connection To An Improved Kennedy System
 

30. 	Only 17%of the households not already connected stated their
 

w-illingness to connect to an improved.Kennedy System.
 

Two significant groups, those in rented accommodation
 

and poorer households, were not willing to connect
 

(paragraphs 151 -153).
 

31 	 Future connection policy should therefore take into
 

account the extent to which connection is the responsib

ility of landlords rather than tenants. It should also
 

consider methods of reducing or spreading the costs of
 

connection (including the costs of providing adequate
 

storage); both for poor households and because these
 

costs could become a more significant deterrent to
 

connection if they were more widely known (paragraph 159).
 

32, 	However, there may still be a small proportion of house

holds not interested in improved water service, possibly
 

because their consumption was so low (paragraphs 156, 160)
 

Consumption From An Improved Kennedy System
 

33. 	Responses to hypothetical questions about future
 

consumption from an unrestricted water supply at a
 

range of different prices give an indication of future
 

demand, although we cannot know whether households
 

would behave in practice as they indicated (paragraph 163).
 

34. 	Basic consumption levels might increase by 31% with
 

relaxation of the supply constraint. The anticipated
 

increase was greater for households which did not
 

receive sufficient water at present than for those that
 

did. Household demand was more sensitive to price
 

reductions than to price increases, although price
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elasticities were low (0.76 and 0.15 respectively).
 

(paragraph 165).
 

35. 	We identified four different patterns of behaviour, which
 

we describe as:

(a) maintaining a minimum or
 

satisfactory consumption level;
 

(b) 	minimising expenditure;
 

(c) 	maximising consumption;
 

(d) unconstrained by either
 

supply or price (paragraph 176).
 

36. 	There were variations in present consumption between these
 

groups, but differences in their anticipated reactions to
 

changes in the price or supply of water might tend to reduce
 

them in the future (paragraph 178).
 

Present Sewerage Services
 

37. 	86% of households had their own toilet, although the type
 

of toilet varied depending on whether the main sewerage
 

service was available. Only 26% had a connection to the
 

municipal sewer. (paragraph 181).
 

38. 	The proportion of households with their own toilet increased
 

with household income and size. The type of toilet facility
 

used was also related to the type of housing (paragraphs
 

183, 184).
 

39. 	The majority of hnuseholds without their own toilet
 

defecated upon the ground; the proportion of such households
 

was highest in poor areas on the outskirts of town. This
 

could cause a significant health hazard (paragraph 182).
 

39A. The majority of households paid nothing for sewerage disposal,
 

whatever type of facility they used (paragraph 186).
 



Connection To An Lmproved Sewerage Service.
 

40. 	Half of the households not already connected would
 

be willing to connect to an extended sewerage system.
 

These were more likely to be large, rich households which
 

owned their own home, whilst small, poor households and
 

those in rented accommodation were less willing to
 

connect (paragraphs 195, 196),
 

41. 	Future connection policy should identify the respective
 

responsibilities of landlords and tenants for making
 

connection decisions. It should also consider methods
 

of reducing or spreading connection costs to enable
 

more households to connect (paragraphs 199, 201).
 

42. 	Finally, a significant group of households indicated
 

disinterest in improved sewerage services. An
 

educational or legislative programme may be necessary
 

if universal connection to the sewer is to be
 

achieved (paragraph 202).
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Table 1 - Age/Sex Structure of Survey Population
 

Ratio Male:
 

Total Male Female Female
 

Tota! in interviewed
 

households (1) 6843 3681 3162 1.16
 

% Aged
 

less than
 
3 years 8.2 7.7 8.8 1.01
 

3- 7 20.7 20.3 21.2 1.11
 

8-12 16.8 17.0 16.6 1.19
 

13-17 12.3 13.6 10.9 1.45
 

18-22 8.4 9.0 7.8 1.35
 

23-27 5.9 4.7 7.3 0.75 (2)
 

28-32 6.8 5.8 8.1 0.84 (2)
 

33-37 5.1 5.1 5.2 1.15
 

38-42 5.4 5.2 5.7 1.06
 

43-47 3.1 3.8 2.4 1.85
 

48-52 3.1 3.4 2.7 1.46
 

53-90 4.0 4.5 3.4 1.54
 

100.0 100.0 100.0
 

Based on 1173 responses
 

Notes:
 

1. this does not include persons in business accommodation or
 
institutions;
 

2. this reflects the number of males working abroad or elsewhere
 
in Yemen; the ratio would be more balanced if population from
 
note 1 was included;
 

3. sex ratio recorded in census preliminary results was 1.32;
 
from the 12% sample analysis it was 1.40.
 

In this and subsequent tables, percentages may not sum to 100
 

due to rounding.
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SECTION III - CHARACTERISTICS OF THE SURVEY POPULATION
 

43. 	This section first discusses the age and sex structure
 

of the sampled population and birth, death and migration
 

rates. Subsequently it identifies working status and
 

the structure of employment in Taiz.
 

DEMOGRAPHIC CHARACTERISTICS
 

Age/Sex Structure
 

44. 	Table 1 shows the ages and sex of population in interviewed
 

households. We estimate that the total population
 

in Taiz in mid 1976 was about 95,000; this includes
 

84,000 in 14,600 households, 6,000 living in 2,500
 

business premises and an estimated 5,000 living in
 

institutions.
 

45. 	If we allow for the effect of seasonal migration on
 

the Census total, this represents a mean growth of
 

population of between 7 % and 12j% per annum since the
 

YAR Census in February 1975, compared with a 5% growth
 

rate expected by CPO. We estimate that the mean
 

growth of the number of households was 20% per annum.
 

46. 	Some of the apparent growth will have been caused by
 

differences in the definition of residence:

(a) the Census counted persons resident on
 

Census night;
 

(b) 	our survey covered "usual residence".
 

47. 	We believe the persons living in business accommodation
 

and institutions were ristly males. Including these,
 

the overall ratio of males: females was 1.40 - close
 

to the Census result.
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Table 2 - Birth Rates (1965 - 1976) 

Birth Rate Birth Rate
 
per 1,000 females per 1,000 in
 

Child Age aged 18 - 42 Total Population
 
aL survey date (age specific rate) (crude rate)
 

4 	6 months* 190 30.0
 

1 year 233 35.5
 

2 years 266 39.2
 

3-7 years* 313 41.4
 

8-12 years* 303 33.6
 

* 	 annual equivalent rate. 

rates based on estimate of number in appropriate group 
in previous years.
 

Based on table 1.
 

Note:
 

the apparent fall in the birth rate in recent months could
 

be the result of women bearing their children outside the city
 

and immigrating with their children within 18 months of the birth.
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48. 	The age 
structure of the population reinforces the
 

view that Taiz was rapidly expanding. We estimate
 

that:

(a) 	66% were aged 22 years or under;
 

(b) 29% were aged 7 years or under.
 

This compares with the sample Census results:

(a) 	65% were 24 years or less;
 

(b) 33% were 9 years old or less.
 
(The age bands we used reflect a peaking in responses every
 

5 and 10 years. This is not a characteristic of the
 
Census age/events lists which were used to 
assist respondents
 
in answering, and must reflect 
an element of estimation
 

in the replies given).
 

49. 	The ratio of males : females was fairly constant in all
 
age groups, with the exception of ages 23-32. This may
 

be partly explained by the number of males who were
 
working abroad or elsewhere in Yemen.
 

Birth Rate
 

50 	 From this information we have estimated the birth rates
 
in Taiz over the 12 years prior to the survey. Although
 
births and deaths might have been regarded as sensitive
 

social issues, we are not 
aware that any significant
 

problems were encounterecWith these questions. The
 

estimates derived from them are consistent and seem
 
reasonable for this population, although low by comparison
 
with other developing countries.
 

51. 	Table 2 shows that these estimates of the crude birth rate
 

may be a reasonably reliable basis on which to 
forecast future
 
population. Nevertheless, with an 
increase in the proportion
 
of women of child-bearing age, from 16% 
at present to Possibly
 
18% in 10 years and 20% in 25 years, the crude birth
 

rates must increase from the present level 
even if the
 
age specific rates were 
to remain constant.
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Table 3 - Crude Death Rates Per 1,000 Population 

Total 	 Male Female
 

Total deaths in previous
 
year 66 41 25
 

Mean rate per 1,000 9.6 11.1 7.9
 

Rates for age groups:
 

< 3 years 64.0 81.3 46.6
 

3 - 7 years 4.9 4.0 6.0
 

8 - 12 years 0.9 0.0 1.9
 

13 - 17 years 4.7 8.0 0.0
 

18 - 22 years 6.9 3.0 12.2
 

23 - 27 years 4.9 5.7 4.3
 

28 - 32 years 4.3 4.7 3.9
 

33 - 37 years 0.0 0.0 0.0
 

38 - 42 years 5.4 10.5 0.0
 

43 - 47 years 4.7 7.2 0.0
 

48 - 52 years 4.9 8.1 0.0
 

53 - 90 years 21.9 24.1 18.5
 

Based on 1,173 responses.
 

Notes: 1. 	A special study of burials in Taiz by CPO indicated
 
a crude death rate of 12.7 per 1,000 population;
 

2. 	records kept by the Swedish Save the Children Fund
 
hospital indicated a rate of 200 per 1,000 children
 
aged under one year.
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Death Rate
 

52. 	We also asked about deaths in the previous year. Table 3
 

presents the overall results and the rates for each age
 

group. The crude death rate of 10 per 1,000 seems
 

reasonable for a population with this age structure, and
 

agreed with the results of a survey carried out in 1976
 

by the Yemen Central Planning Organisation (unpublished).
 

53. 	Over half the deaths recorded were for children aged less
 

than three years; this represented a very high rate per
 

1,000 for this age group, and was even higher for children
 

aged less than six months.
 

54. 	There was also a noticeable increase in female mortality
 

at ages 18 - 22, possibly related to the b,.rth of the
 

first child.
 

55. 	For both men and women the rates increased significantly
 

for ages 53 and above, although the female rate was well
 

below the male. This may indicate that more elderly
 

females move away from the city than males.
 

56. 	A rising birth rate would normally be accompanied by a
 

fall in the crude death rate. However, unless the high
 

rate of infant mortality is reduced we do not expect any
 

changes to be significant within the next 10 years or so.
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Table 4 - Immigratidn Rates
 

Rate per 1,000
 

Total Male Female per annum
 

Number of immigrants 
in last 2 years 1045 630 415 

% of population 15.3 17.1 13.1 

% arrived in 

< 3 months 35 33 38 7212 

3-12 months 35 37 32 77 

1- 2 years 30 30 30 52 

100 100 100
 
0 based on estimates of population in the appropriate period.
 

Based on 1173 responses.
 

Note: may be high because of poor harvests in last few years.
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Net 	Natural Increase
 

57. Our resulting estimate of .net.-natural increase of
 
between 2.1% and 2.6%.p.a. for the year prior to the
 
survey agreed fairly well with estimated rates for the
 

YAR as a whole quoted in the 1973-1976 Development
 

Programme (published by CPO).
 

Immigration
 

58. 	The key factor affecting the growth of Taiz, however,
 

has been immigration. Table 4 shows that some of
15% 

the population in surveyed households were immigrants
 

in the last 2 years. The rates of immigration appeared
 
to have increased substantially over the 3 months prior
 
to the survey - although this may have been the effect
 

of more accurate recollection. (It may also have been
 
the effect of Yemeni workers returning from Saudi Arabia
 

as 
a result of changes in Saudi government policy
 

towards immigrant workers in June 1976. 
 At the same
 
time the YAR government stopped further emigration to
 

Saudi).
 

59. 	Although immigrants were of all ages, there were
 
significantly more male immigrants of working ages
 
(13-37) than in the population as a whole, and more
 

female children (3-7 years) or girls of marriageable
 

age (18-27). The majority of immigrants were from the
 
Taiz governorate and elsewhere in Yemen; 
a small
 

proportion were from Aden, very many fewer than in the
 

peak years of 1969 and 1972.
 

Emigration
 

60. 	Conversely emigratf.on rates were very small. Table 3 

http:emigratf.on
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Table 5 - Emigration Rates 

Rate per 1,000
 
Total Males Females Eer annum
 

Number of emigrants 
in surveyed 
huuseholds 120 101 19 

% of population 1.8 2.7 0.6 

% left
 

< 3 monhs 28 23 42 > 18
 

3-12 mont1u; 30 30 32 7
 

1- 2 years 24 25 21 5
 

> 2 years 18 21 5 

100 100 100
 

Based on 1173 responses.
 

Note:
 

CPO suggested emigration may have been higher in the last tilo
 

years because of the buoyant economic situation in Saudi Arabia.
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shows that less than 2% of the population had moved
 

away in the 
two years prio. to the survey, although
 

the rate also appeared to have.increased in the most
 
recent 3 months. We believe that this may be the
 

effect of better recollection, since some 6-9% of
 
households regularly received income from relatives
 

abroad or elsewhere in Yemen.
 

61-- Those changing their residence permanently were mainly
 
males aged 13-47 moving to other Arab countries or
 

elsewhere abroad, presumably to work or study, and
 

females of marriageable ages (13-22) to other parts
 
of Yemen or other Arab countries. (There were a few
 

elderly women moving into Taiz governorate or else
where in Yemen which may affect female death rates
 

(see paragraph 55).)
 

62. Although we did not ask about seasonal migration, other
 

enquiries established that there were three main
 

movements out of Taiz:

(a) in January 1976 for about one month
 

on the annual pilgrimage to Mecca
 

(CPO estimates 3-4% of the male
 

population of Taiz); and
 

(b) in March/April and October/November
 

to assist in sowing and harvesting.
 

Net Migration
 

63. At the time of the survey the population of Taiz was
 

rapidly changing. Only 42% of the population surveyed
 
had lived in Taiz from birth; 31% were from Taiz
 
governorate, 14% 
were from other parts of Yemen, 8%
 

from Aden, and 4% from elsewhere abroad.
 

/ I
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Table 6 - Net Migration Rates per 1,000 Per Annum
 

In-migration Out-migration Net Change
 

Last 3 months >212 >18 +,194
 

3 -12 months 77 7 + 70
 

1 - 2 years 52 5 + 47
 

Mean annual
 
change over 76 7 + 69
 
2 years
 

Based on 1173 responses
 

(no reliable census results yet available for comparison)
 

Table 7 - Working Status 

Total Males Females
 

Total survey population 6843 3681 3162
 

% full time employment 16 30 1 

% part time employment 1 2 * 

% unemployed seeking work 1 1 * 

% housekeeper 14 * 31 

% other (elderly, children, 
sick) 66 66 67
 

100 100 100
 

* less than J%.
 

Based on 1,173 responses.
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64. 	The average net inflow of population over the previous
 

two years was 69 per 1,000 (see table 6). This was
 

several times more important in influencing population
 

growth than net natural increase. Future growth will
 

depend on political and economic factors in countries
 

outside Yemen which received or produced migrants
 

(principally Saudi Arabia and Aden), and on the
 

relative rates of growth of employment in Taiz, in other
 

towns in Yemen and in the rural agricultural sector.
 

65. 	Population forecasts used as the basis for estimating
 

future demand for water will therefore be subject to
 

wide margins of error.
 

ECONOMIC CHARACTERISTICS
 

Working Status of the Population
 

66. 	Table 7 shows the working status of the population in
 

interviewed households. The low participation rates
 

(33% of males, 1% of females working or seeking work)
 

reflected the population age structure and social
 

conventions about the role of women. On average each
 

household had slightly more than 1 employed member.
 

Unemployment rates were low (male 4.5% female 2.7%).
 

67. 	Generally persons aged 18 years or less (58% of the
 

population) were not in the labour force (although many
 

children may have had casual or vacation jobs). At 18
 

males began work, and continued working until after 58
 

years, although an increasing proportion took part
 

time jobs from 53 years of age; from 23 females were
 

mainly occupied as housekeepers. Over 58 years a
 

significant proportion of males and females were
 

completely retired.
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TABLE 8 - STRUCTURE OF EMPLOYMENT BY INDUSTRY AND SKILL LEVELS 

Tech./ Managers/ Clerical/ Trades- Semi- Un- Not
 
Total Prof. Supervisors Sales men Skilled Skilled Class.
 

Total in
 
interviewed
 
households 1,182 73 114 252 289 146 177 131
 

wworking in:
 

Agriculture/mining/
 
quarrying 2 3 2 1 4 0 0 1
 

Manufacturing 8 9 10 6 17 5 3 1
 

Construction 12 3 2 3 23 4 30 1
 

Eleciricity/water 2 9 0 5 0 1 0
 

Wholesale/retail 12 1 10 49 1 1 0 1
 

Hotels/restaurants 2 0 0 4 5 1 0 2
 

Transport and
 
1
communications 13 16 a 2 20 30 16 


Banking, etc. 3 11 5 8 0 0 0 0
 

Other services 7 14 16 7 6 2 5 5
 

8
Governmevt service 22 25 42 12 16 47 22 


Not classified 16 8 2 7 3 10 22 81
 

100 100 100 100 100 100 100 100
 

*less than 5.
 

Note:
 

The table understates by 25% employment inmanufacturing as estimated from ourdirect interviews;
 

itmay also underestimate employment inretailing, since anumber of shop workers sleep in
 

business premises.
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Structure of Employment
 

68. 	Table 8 indicates the structure of employment in Taiz
 

for an employee's main job (only 6% of employees also
 

had second jobs):

(a) only 10% of employees in interviewed
 

households worked in manufacturing,
 

agriculture or the extractive industries;
 
(b) 52% worked in service industries of
 

various kinds; and
 

(c) 22% worked in government civil or
 

armed services.
 

69. This shows the role of Taiz as a market town and
 

administrative and service centre, rather than as an
 
industrial or manufacturing centre (see also table 1
 

of the Business Survey report).
 

70. 	The significant proportion of the workforce in
 

construction emphasises the very rapid growth of the
 

city.
 

71. 	The skills required varied considerably between
 

industries:

(a) government employed high proportions
 

of managers and semi-skilled workers;
 

(b) manufacturing employed a significant
 

proportion of all tradesmen;
 

(c) construction employed tradesmen and
 

unskilled workers;
 

(d) public utilities and other services
 

employed a significant proportion
 

of professional and managerial
 

workers;
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TABLE 9- EARNINGS PER MONTH BY SKILL LEVEL
 

Tech./ Managers/ Clerical/ Trades- Semi- Un- Not 

Total Prof. Supervisors Sales men Skilled Skilled Class. 

% earntnn: 

< 300 Rials 30 8 13 24 26 41 41 45 

300  500 21 21 19 15 18 20 30 23 

500- 700 17 18 26 18 16 12 20 12 

700  1,000 16 25 17 18 22 16 4 8 

1.000- 1,500 7 5 8 6 12 6 2 3 

> 1,500 8 17 16 14 5 3 2 5 

Don't know 3 7 2 6 2 1 1 4 

100 100 100 100 100 I00 100 100
 

Mean earnings per
 
month (Rials) 795 1,005 1,375 1,005 720 555 500 530
 

Based on II82 responses.
 

TABLE 10- MEAN EARNINGS PER MONTH BY INDUSTRY AND SKILL LEVEL (Rials)
 

Tech./ Managers/ Clerical/ Trades- Semi- Un- Not
 
Total Prof. Supervisors Sages men Skilled Skilled Class.
 

Agriculture/mining/ 

quarrying 1,218 A 621 

Manufacturing 848 1,000 1,612 792 794 455 

823 A 1,087 943 622Construction 


ilectrictty/water 536 521 615
 

holesale/retail 1,479 . 4,308 1,256 .14 

Hotels/restaurants 761 1,045 589 M 

Iransport and 
878 463
communications 777 826 978 829 


Hanking, etc. 849 696
 

309 454
Other services 636 771 	 632 598 427 


851 766 425 337 628 645
Government service 641 1,553 


4* 638 316 526
Not classified 515 658 671 


Based on 1,182 responses.
 

Y only three responses or fewer; blank indicates no responses.
 

Note: These figures are broad indications only; the number of observations for each entry can be derived
 

from Table 8.
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(e) wholesaling and retailing employed 

half of all clerical and shop 

workers; 

(f) transport and-communications 

employed significant groups of 

tradesmen and semi-skilled 

workers. 

(The definitions of industries and skill levels used 

are set out in Appendix 2). 

Income from Employment 

72, Table 9 shows the dis'tribution of earnings by skill 

level and mean monthly earnings. Semi-skilled and 

unskilled workers earned significantly less than the 

average, whereas professionals, managers and clerical 

workers earned significantly more. 

73. However, wages varied significantly between industries 

for the same skills. Table 10 shows on average the 

electricity and water utilities paid technical and 

professional staff well below the level of other 

industries, although tradesmen were paid in the middle 

of the market range. Government and other service 

workers were consistently low paid at all skill levels. 
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Table 11 - Mean Household Real Income 

Income Ranges (Rials/Month) 

< 250 251-500 501-700 
751 -
1.000 

1,001 -

1,500 
1,501 -

2,000 > 2,000 

Number of 
households 124 268 185 185 147 75 125 

Mean real 
income 
(Rials/Month) 176 390 629 886 1,287 1,859 4,294 

% of real 
income from: 

Employment 60 75 78 81 74 82 75 

Government 

grants 

Net rents 

6 

2 

4 

3 

3 

3 

3 

2 

4 

3 

2 

3 

1 

7 

Relatives 
in YAR 10 4 1 3 1* 

Relatives 
abroad 

Other 

3 

14 

6 

5 

3 

6 

6 

6 

4 

8 

3 

6 

5 

9 

All other 
sources 

35 21 16 16 22 15 22 

Total money 

income 

Free food 

95 

3 

96 

4 

95 

4 

98 

2 

95 

5 

97 

3 

97 

3 

Other free 
items 3 1 1 1 * * * 

100 100 100 100 100 100 100 

Based on 1,109 responses.
 

*less than J%.
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SECTION IV - HOUSEHOLD..INCOMES.AND .EXPENDITURE
 

74. 	This section discusses the sources and.distribution of
 

household incomes, patterns of household expenditure,
 

and the relationship between real income and expenditure.
 

Household Real Income
 

75, The previous section discussed incomes from individual
 

employment. Table 11 shows the sources of household
 

incomes for households with.different real incomes.
 

Incomes from work provided only 60-82% of total real
 

income; incomes from sources other than work were
 

important in all groups - the main ones were money
 

from relatives outside Taiz and other unspecified
 

incomes. Government grants and free food and other
 

items were also important for the poorest households,
 

as were net rents for those in the highest income
 

group.
 

76. 	In total 49% of interviewed households existed solely
 

on income from the head of the household's main job;
 

19% of households depended entirely on.income from
 

some other source, and 32% received other income to
 

supplement wages. Mean real income was 1130 Rials ($250).
 

77. 	In subsequent discussions we refer to the 35% of house

heids with monthly incomes of less that 500 Rials
 

($110) a- "poor', and the top 31% of households with
 

incomes over 1000 Rials per month ($220) as "rich".
 

(These terms are only relative; less than 5% of
 

households have incomes exceeding 3000R ($665) per month).
 

We also apply this definition in some.instances to
 

household money incomes, when we are interested in the
 

ability of households to pay.
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78. 	Diagram 1 shows the percentage.of households in the
 

poor and rich groups in different parts of Taiz.
 

Generally the western outskirts and parts of the
 

inner south-east quadrant - Gahmalia and Wadi
 

Taiz were poorer than ave;'age. Conversely the
 

eastern outskirts (Upper Thaabat and around the old
 

American campsite), and the inner and central north

west quadrant (Ikwa hill and the area below Mutazar)
 

were richer.
 

Per 	Capita Real Income
 

79.. Table 12 and diagram 2 show the distribution of per
 

capita real incomes:

(a) Mean incomes for the top 127
 

of households were over 0'
 

times the mean incomes of the
 

poorest 11 ; and
 

(b) mean incomes for the richest
 

34% were nearly 5 times those of
 

the poorest 37%.
 

80 	 We also use the terms "poor" and "rich" for households
 

with per capita incomes of less than 100 Rials (the
 

bottom 37%) or more than 200 Rials (the top 34%).
 

These were not necessarily the same households as
 

those in paragraph 77 , as per capita income is
 

significantly affected by household size. Nevertheless,
 

it may be a better indicator of a household's real
 

living standard.
 

http:percentage.of
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Table 12 - Per Capita Real Income 

Rials
 
Per Capita Number of
 
per Month Households Per Cent
 

< 50 119 11
 

51 - 100 291 26
 

101 - 150 182 16
 

151 - 200 1.40 13
 

201 - 300 143 13
 

301 - 500 300 9
 

>500 134 12
 

1,109 100
 

Mean per capita income 250 Rials/month
 

Modal per capita income 75 to 95 Rialg/month
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Table 13 - Monthly Household Expenditure 

Total Expenditure Ranges (Rials) 

< 300 301-500 501-700 
701 -
1,000 

1,001 -

1,500 > 1,500 

Number of 
households 186 213 217 211 179 141 

% expenditure on:
 

food and drink 63 58 57 53 51 47
 

kat and tobacco 10 13 11 13 13 14
 

fuels 7 6 5 5 4 5
 

water 4 3 2 2 2 2
 

housing 6 6 8 10 9 11
 

clothing 6 8 7 8 9 9
 

transport 1 2 7 3 5 6
 

other 3 5 5 6 6 6
 

100 100 100 100 100 100
 

Mean expenditure 205 410 610 850 1,220 2,450
 

Based on 1,147 interviews.
 

Table 14 - Ratio of Monthly Income/Expenditure 

by Per Capita Real Income 

Ratio
 

< 0.5 0.5-0.9 0.9-1.1 1.1-1.5 1.5-2.0 >2.0
 

% with per capita
 

real income:
 

< 50 48 13 6 6 0 1
 

50 - 100 30 34 28 18 10 8
 

100 - 150 9 24 25 24 15 10
 

150 - 200 7 9 15 16 17 9
 

200 - 300 3 12 12 11 21 17
 

300 - 500 1 4 10 9 19 17
 

> 500 1 4 4 15 19 39
 

100 100 100 100 100 100
 

Based on 1,126 responses.
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Household Exnenditure
 

81. 	Table 13 shows the pattern of household expenditure 

for households with different budget limits. Average 

household expenditure was 875 Rials per month, plus an 

average 40 Rials per month for free food and other items. 

82. 	Food and dr'ink was typically the largest item of house

hold expenditure, whereas water was one of the smallest.
 

Expenditure on food, fuels and water fell as a proportion
 

of total expenditure as the household budget
 

increased - that is the income elasticity of demand 

for these items was less than one (using total expenditure 

as a proxy for income). 

83, 	On the other hand, expenditure on kat, housing, clothing,
 

transport and other items increased as a proportion of 

the total - income elasticities were greater than one
 

(significantly greater for the latter two items).
 

Relationship of Income and Expenditure
 

84. 	Although expenditure on water was a relatively small
 

amount, households were not necessarily able to absorb
 

an increase in price. Table 14 shows that poor house

holds were more likely to spend above their incomes than
 

rich households - the ratio of income to expenditure (I/E)
 

was less than one. (For all households the ratio I/E
 

was normally distributed with a mean of one).
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Table 15 - Ratio of Monthly Income/Expenditure 
and Accuracy of Estimates 

Ra-io 

< 0.5 0.5-0.9 0.9-1.1 1.1-1.5 1.5-2.0 > 2.0 

Number in group 89 307 209 251 124 129 

% answering: 

income more 
accurate 11 24 23 34 44 50 

expenditure 
more accurate 62 48 38 23 20 21 

both accurate 6 13 24 24 14 13 

don't know 21 14 14 19 22 16 

100 100 100 100 100 100 

Based on 1,102 responses 
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85 	 This situation could not be sustained permanently
 

When asked about the accuracy of the estimates, table 15
 

shows that:

(a) when income was less than or
 

equal to expenditure, expenditure
 

was more likely to be accurate;
 

(b) 	when income was greater than
 

expenditure, the estimate of
 

income was more likely to be
 

accurate.
 

86. 	It is possible therefore that poor households under

estimated their incomes. For example, if funds from
 

sources other than work varied in amount or frequency
 

this would affect estimates nf mean incomes more
 

significantly for poor households than rich ones.
 

87. 	However, we have continued to use the income data we
 

have to express differences in behaviour between income
 

groups. We have assumed that households with uncertain
 

increments to low incomes are likely to behave in a
 

similar way in the short-run to households with fixed
 

low incomes. Such behaviour may occur in the long

run as well
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TABLE 16 - TYPE O HOUS ING BY HOUSEHOLO REAL I NCOME
 

VILLA ON SMALL HOUSE ON 
ONE FLOOR HOUSE TWOFLOORS APARTMENT TEMPORARY ROOM OTHER 

Number of households 177 524 220 138 16 37 60 

%real income: 

< 250 10 13 4 4 25 41 32 

251 - 500 20 28 18 g 38 30 32 

501 - 750 13 20 14 13 19 8 5 

751 - 1,000 16 15 16 20 19 11 12 

1,001 - 1,500 15 10 16 20 0 3 8 

1,501 - 2,000 6 4 10 12 0 0 7 

> 2,000 15 6 17 20 0 3 5 

Don't know 6 4 4 4 0 5 0 

1O0 100 100 100 100 100 10 

Based on 1,172 responses.
 

these are likely to be relatively poor
Note: 	 Excludes 163 households living inbusiness premises; 

households.
 

TABLE 17- TENURE BY TYPE OF DWELLING 

VILLA ON SMALL HOUSE ON 

ONE FLOOR 10U3E TWO FLOORS APARTMENT TEMPORARY ROOM OTHER
 

% Owned by:
 

Head of household 48 53 57 33 75 3 7
 

5 7 6 
 5 3
Other relative 7 7 


0 89 82
39 36 61
Landlord - not related 41 

2
Government department 5 1 	 1 0 0 0 


1 0 19 3 7
Other 0 1 


100 100 100 100 100 100 100
 

Based on 1,172 responses.
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SECTION V - HOUSING CHARACTERISTICS
 

88 	 This section discusses the types of housing, tenure,
 

household size and density of occupation found in
 

the 	surveyed population.
 

Type of Housing
 

89 	 Table 16 shows that the majority of the population were
 

housed in small single storey dwellings, with most
 

of the remainder in apartments, villas (mainly small
 

houses with gardens), and larger houses. Even in the
 

old town these were generally of a straightforward
 

western-type design, rather than in the highly 

decorated traditional Arab style which was prevalent in 

Sana' a. 

90. 	The relatively poor households were more likely to
 

live in temporary dwellings, rented rooms or other
 

accommodation (one or two rooms only), or in a small
 

house built of stone, mud and wood (two to four rooms).
 

The relatively rich were more likely to live in villas,
 

apartments or larger houses built of stone, concrete
 

and wood (three to five rooms). However, housing
 

did not discriminate unambiguously between income
 

groups.
 

Tenure
 

91. 	Table 17 shows housing tenure; 53% of the total dwellings
 

were owned by the head of household or another relative,
 

whilst 46% were rented from a landlord (not related) or
 

from a government department. (The Census figures
 

were 47% and 48% respectively, with 5% unspecified).
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Table 18 - Household Size
 

Number of Number of
 
Persons Households Per Cent
 

.11 10
1 


10
2 117 


3 94 8
 

4 126 11
 

5 136 12
 

6 122 10
 

7 127 11
 

8 or more 339 29
 

1,172 100
 

Mean household size 5.8 (persons usually resident)
 

Notes:
 

1. This excludes persons living in business accommodation.
 

2. The Census figure was higher than in other governerate capitals
 

and may have been inflated by immigration from Aden; we would
 

expect average size to fall since the estimated increase in
 

households was greater than population (see paragraph45 ).
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92., 	The majority of apartments, rooms and other dwellings
 

were rented, whereas the majority of villas, houses
 

and temporary dwellings were owned by the occupants.
 

There was no significant relationship between tenure
 

and incomes.
 

Household Size
 

93. 	The average size of interviewed households was 5.8
 

persons (3.1 males and 2.7 females), compared with
 

6 2 in the YAR Census. This was made up of:

1.0 	male working or seeking work;
 

0.8 	female housekeeper
 

3.5 	children under 18 years;
 

0.5 retired or too sick to work.
 

Only 2% of households included no male, whereas 13% were
 

without females - presumably immigrant workers or
 

students. (These figures exclude persons living in
 

business accommodation, where the average size of
 

household was 2.8 males).
 

94. 	Table 18 shows the distribution of household size. The
 

high proportion of households with eight or more
 

members could indicate a number of "extended"
 

families - that is, households which included
 

relatives from outside an immediate family circle.
 

These would have been included in the survey as a single
 

household if they shared housekeeping or if they ate
 

together. (Some 12% of households shared their
 

accommodation with another household with whom they did
 

not also share their housekeeping).
 

Density of Occupation
 

95. 	The average size of dwelling was 3.4 rooms: paragraph 90
 

broadly identifies the variation in the number of rooms
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Table 19 - Number of Persons per Room 

Number of
 
Density Households Per Cent
 

0.5 or less 72 	 6
 

0.6 - 1.0 254 	 22
 

17
1.1 - 1.5 	 201 


1.6 - 2.0 285 	 24
 

2.1 - 2.5 130 	 11
 

2.6 	 - 3.0 ill 9
 

above 3.0 119 10
 

1,172 	 100
 

Mean density 1.9 persons/room
 

1. Rooms include kitchen but exclude separate bathroom.
 

2. Census average density 1.4 persons/room; this relates to living
 

quarters rather than dwellings and definition of rooms included
 
differed from our survey.
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by type of dwelling and the relationship with
 

household income.
 

96. Table 19 indicates the variation in the number of 

persons per room. Only 28% of households lived 

at a density of one person per room or less, whilst 

30% exceeded a density of two persons per room 

which represents significant overcrowding. The 

average density was not related to income.
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Table 20 - Sources of Water Supply
 

Number of 

Source Households Per Cent 

Own Kennedy connection 833 71 

Neighbouz's Kennedy 
connection 81 7 

Jabel Sabir 11 9 

Water carrier 50 4 

Tap/Mosque 174 15 

Well 53 5 

Other* 137 12 

Based on 1,172 responses,
 

On average each household used 1.2 sources
 

*includes truck vendors employed by Kennedy when piped supply
 

interrupted.
 

Note:
 

The Census results gave 89% of living quarters connected to a public
 
piped water supply (Kennedy and Jabel Sabir) and 8% getting water
 
from wells. The only source not listed above was 1% getting water
 
from streams and pools.
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SECTION VI - WATER CONSUMPTION AND EXPENDITURE 

97.This section identifies:

(a) 	the main sources of water supply;
 

(b) 	the alternative levels of service offered;
 

(c) water consumption by households and per
 

head;
 

(d) 	household expenditure on water; and
 

(e) ownership of water using facilities.
 

Each source is discussed in more detail in the following
 

section.
 

Sources of Water Supply
 

98. The main sources of water supply were:

(a) 	the Kennedy Memorial Water System;
 

(b) 	the Jabel Sabir piped mountain water
 

syF-tem;
 

(c) 	traditional water carriers;
 

(d) 	public taps or water from Mosques; and
 

(e) wells.
 

Table 20 shows the proportions of households served by each,
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99. 	The most important water sources in different parts of
 

Taiz are r.ted in figure 3. From this it can be seen
 

that the Kennedy system is not significant in the
 

extreme north-west (a relatively poor area) and
 

south-east fringes of the town (a steeply rising
 

area with severe water pressure problems). It can
 

also be seen that the Jabel Sabir system serves
 

mainly the southern parts of Taiz.
 

100. 	The Kennedy System was used by at least 78% of households;
 

in addition, some of the water from public taps and
 

mosques will have been supplied by Kennedy.
 

101. 	On average each household used 1.2 water sources,
 

regardless of its actual consumption. Most households
 

using the Jabel Sabir System, taps, water carriers
 

and 	other unspecified scurces also used a second
 

srurce, whereas oiily 38% of households using wells
 

and 25% of households using Kennedy supplemented their
 

supply from another source.
 

102. 	For Kennedy users who used a second source, the
 

Secondary sources were:

public tap/mosque 33%
 

water carrier 15%
 

Jabel Sabir 13%
 

well 4%
 

other source 31%.
 

103. 	In each case the quantities involved were small. Some
 

households, for example, appeared to prefer water
 

from these sources when making tea or coffee in order
 

to avoid the "salty" taste from the Kennedy water
 

(as compared with "sweet" water from the mountain 

supply), 
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Table 21 - Comparison of Levels of Service
 
From Main Sources
 

Volume 
Average Supplied 

Price per (cu.m./ + % Satisfied 

cu.m. month) Mean With Service 

63
Kennedy 2R 2 - 15 7.9 

Jabel Sabir 1.7R* - 5 2.4 50
 

Water carrier 40R - 5 2.8 60 

Tap/Mosque Free > 3 1.9 74
 

Well Free - 4 2.2 94
 

a fixed rate tariff related to income and household size.
* operates 

the average price to households was lower than that charged to
 

businesses (60 rials/cu.m.); even so carriers were a relatively
 

less important water source for households.
 

+ mean volume supplied to households using the source. 

Table 22 - Comparison of Reasons lor Dissatisfaction With
 

Service From Main Sources
 

Limited Limited Other
 

Supply Storage Reasons
 

% of dissatisfied users
 

answering:
 

92 21.
Kennedy 


Jabel Sabir 
 96 19
 

65 35 35(1)
Water carrier 


67 42 29(2)
Tap/Mosque 


Well * * * 

(1) Water too expensive.
 

(2) Tap too far away.
 

* too few responses to analyse.
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104, 	 Although wells were no longer a major source of supply in 

their own right they were often considered as a stand-by 

source in case o in rLeirruption of lhe Kennedy sunply. 

105. 	We were not able to identify the other source used by 12%
 

of households. At some times the Kennedy water authority 

have employed truck vendors to distribute water from tanker 

trucks when the ma in supply is cut-off, for example, during 

road construction and maintenance, or whilst the new 

telephone lines were being laid. However, we would not 

expect 1his to account for such a large proportion of 

households
 

AlternatiVe Levels of Service
 

106. 	Table 21 describes the services offered by the main water 

sources. Although the two public piped supplies operated 

at the same effective price levels, Kennedy was the only 

significant: bulk source, supplying on average some three 

to four times the volume of the others. As the only sunply 

for households without Kennedy water (22%) the other sources 

were unlikel to hav, been adequat.e. 

107. 	It should he noted Lhat, for those who had access to them,
 

water from public wells, standpipes or from mosques was
 

available free as a social service. However, availability
 

was largely restricted to the southern and western fringes 

of Taiz (including the old Medina). 

108. 	A relative high proportion of those using all sources except 

wells expressed dissatisfaction with the service offered. 

The main reasons (see table 22) were the same in each case, 

although the differences between the piped supplies and the 

others reflected important differences in the type of 

service offered.
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Table 23 - Monthly Water Consumption From All Sources
 

Quantity
 
(cu.m./month) Number of Households Per Cent
 

Nil 65 6
 

1 -5 524 45
 

6 - 10 345 29
 

11 - 15 133 11
 

16 - 20 34 3
 

> 20 52 4
 

Don't know 32 3
 

1,170 100
 

Mean consumption 7.24 cu.m./month.
 

Table 24 - Per Capita Water Consumption by Per
 
Capita Real Income
 

Real Income (Rials/Month)
 

Total < 100 100-200 > 200
 

Number of
 
households 1,126 378 371 377
 

% consuming:
 

Nil 6 1 3 14
 

1 - IO ]/c/d 5 10 4 1
 

11 - 20 I/c/d 16 27 14 6
 

21 - 30 i/c/d 14 21 14 8
 

31 - 50 I/c/d 28 24 33 28
 

51 - 70 I/c/d 12 10 17 15
 

71 - 100 I/c/d 10 3 7 11
 

> 100 I/c/d 7 2 5 13
 

Don't know 3 2 2 4
 

100 100 100 100
 

Mean consumption 56 litres per capita per day(lI/c/d).
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Adequacy of Supply
 

109. 	Consumption levels varied considerably between different
 

sources, Nevertheless users of all sources expressed
 

dissatisfaction with the volume of water available.
 

110. 	Adequacy of supply is a relative concept, relating both
 

to expected consumption from each individual source and
 
whether a household's total needs are met. We cannot
 

identify precisely what proportion of households wished
 

to consuma more than they could obtain from all 
the sources
 

they used. Only 18% of households stating that they
 

received insufficient Kennedy water used a supplementary
 

source (compared with 5% of those stating that they
 

received sufficient).
 

111. 	Future tariff policy must consider whether in the long-run
 

Kennedy is likely to be the sole source of supply, and what
 

levels of consumption it is desirable to satisfy at the
 

standard domestic price level, so as to get the right balance
 

between consumption per connection and the number of
 

connections
 

Water Consumption
 

112. 	The average consumption per household was 71 cu.m. This is
 

less than the average consumption from Kennedy since it
 

includes households using other sources (see table 23).
 

Consumption is closely related to the size of household,
 

with smaller households (up to three members) generally
 

consuming no more than 5 cu.m., and larger households
 

(four or more) consuming 5 cu.m. or more.
 

113. 	Table 24 indicates per capita water consumption. Mean
 

consumption was 56 litres per capita per day. However,
 

this figure is significantly influenced by a few households
 

with extremely high consumption. If the top 3j% of responses
 

were excluded, the mean would be 40 l/c/d.
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Table 25 - Per Capita Water Consumption
 
By Connection Status
 

Not Connected Bath Only* Bath and Flush 

Number of households 339 297 533 

% consuming: 

Nil 17 0 1 

1 - 10 i/c/d 14 2 2 

11 - 20 24 11 13 

21 - 30 14 15 13 

31 - 50 18 35 31 

51 - 100 9 28 27 

> 100 2 6 10 

Don't know 3 1 4 

100 	 100 100
 

Mean 1/c/d 25 50 57
 

Based on 1,169 responses
 

* 	 5% of these had connection but neither appliance; 2% had connection and 
flush; the remainder had connection and bath. 

Table 26 - Monthly Expenditure on Water (Rials)
 

Total Money Income
 

Total <500 500-1,000 > 1,000
 

Number of households 1,133 442 363 328
 

% spending:
 

Nil 19 30 13 10
 

1- 5 7 8 8 6
 

6 -10 25 29 26 20
 

11 -15 12 11 12. 11 

16 -20 16 10 20 19 

21 -30 10 5 9 17 

> 30 9 4 10 15 

Don't know 2 2 2 2 

100 100 100 100
 

Mean expenditure 18 Rials
 

Based on 1,133 responses.
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114. 	It is clear that poor households consumed less
 

than the average and rich households consumed
 

substantially more. These differences are also
 

reflected in the connection status of the household
 

(see table 25). Households which had only a basic
 

connection to the piped water supply consumed more
 

than twice as much as households with no connection;
 

and those with a flush toilet consumed 14% more on
 

average than households with a basic connection.
 

115. 	By comparison with consumption levels for connected
 

urban populations in other Arab countries these figures
 

are low - reflecting the inadequacy of the present
 

supply particularly for households with more than a
 

basic connection.
 

Expenditure on Water
 

116. 	Table 26 summarises data on expenditure on water from all
 

sources. This data was collected independently of,
 

and is consistent with, our earlier analysis of patterns
 

of household expenditure. In general poor households
 

spent less on water, but a higher proportion of their
 

money income, than rich households.
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Table 27 - Ownership of Water Using Facilities 

Water storage tank 


Water heater 


Sink/basin 


Bath/shower 


Flush toilet 


Washing machine 


Motor vehicle 


Garden 


Based on 1,173 responses
 

% of 
Households 

Number Owning 

406 35* 

78 7 

367 31 

1,015 87* 

523 45 

47 4 

110 9 

105 9 

*compares with 833 households with a Kennedy connection (71% of
 
total); clearly not all baths were plumbed and many households
 
could have eased the supply constraint by purchasing a storage
 
tank.
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117. The data from these two sources suggest an income
 

elasticity of demand for water of about 0.5 
-


that is for every 1% increase in incomes, households
 

increased their expenditure on water by 0.5% on
 

average. This appears reasonable given the importance
 

of water and the very low incomes of households at
 

present.
 

Water Using Facilities
 

118. 	We collected information on water using facilities
 

since this indicates the wealth of households, as
 

represented by investments which would improve their
 

standard of living, as well as the possible uses of
 

water other than in direct personal consumption (see
 

table 27).
 

119. 	The main facilities available to households were baths
 

and flush toilets. This information has been used in
 

assessing levels of water consumption (see table 25
 

above). As more baths are connected to the main water
 

supply, and as more households acquire storage tanks,
 

flush toilets or washing machines and other annliances,
 

the average levels of consumption can be exnected to
 

rise. (Conversely if more water is available, households
 

will be more likely to acquire these facilities as their
 

real incomes rise).
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Table 28 - Quantity of Water Consumed Each Month
 
From Kennedy System
 

Quantity Number
 
Per Cent
(cu.m./month) 	 Receiving 


< 1 30 3 

1 - 2 42 5
 

2 - 3 62 	 7
 

8
3 - 4 77 


4 - 5 167 18
 

6 - 10 338 37
 

11 -- 15 110 12
 

3
16 -20 27 


4
> 20 32 


Don't know 23 3
 

908 	 100
 

Mean consumption 7.9 cu.m.
 

Note:
 

I. Interviewers reported that 5% to 10% of households complained that
 

their meters were recording a significant volume of air passing
 

through the pipes, not water. To avoid disconnection these
 

households had to pay for water which they did not receive.
 

(No esLimate was possible of the quantities involved.)
 

2. Comparison with a sample of 250 Kennedy account cards shows that
 
this data reasonably reflects the pattern of consumption over
 
the 3 months prior to the survey.
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SECTION VII - CHARACTERISTICS OF MAIN WATER SOURCES
 

120. This section discusses consumption from and attitudes
 

towards each of the main water sources listed in table 20.
 

KENNEDY MEMORIAL WATER SYSTEM
 

Present Connections and Consumotion
 

121. 	71% of households had a connection to the Kennedy System,
 

and 85% of these had their own meter. From the household
 

and business surveys we estimate that there were
 

approximately 9,000 domestic and 1,300 business accounts,
 

although the total number of households or businesses with
 

a connection was nearly 11,800. KMWS estimated the
 

total number of accounts at June 1976 was 9,700, although
 

they acknowledged that some 2-5% of meters could not be
 

located (that is in addition to the number of current
 

accounts).
 

122. 	Only 3% of households gave water from their connection to
 

another household, although 7% of households received
 

Kennedy water from a neighbour. The majority of the
 

latter group lived in rented accommodation.
 

123, 	Table 28 shows the quantity of Kennedy water consumed by
 

Kennedy users. Mean consumption varied between 7.8 cuom./
 

month for those households getting enough water and 8.5cu.m./
 

month for those not getting enough (these households
 

consumed O. cu.m, from supplementary sources in
 

addition). Households which needed to consume larger
 

volumes of water were more seriously affected by the
 

supply constraint than households generally. Water service
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Table 29 - Expenditure on Kennedy Water Related 
to Household Money Income 

Income Group (Rials/Month) 

Less More 
Than 301 - 501 - 701 - 1,001 - Than 

300 500 700 1,000 1,500 1,500 

Number of households 134 144 136 169 118 171 

% spending: 

Nil 1 2 4 2 5 2 

1 - 10 64 42 43 37 28 28 

11 - 20 28 41 40 39 42 32 

21 - 30 5 10 6 12 17 21 

31 - 40 0 2 2 4 6 6 

Over 40 1 1 5 5 1 9 

Don't know 0 1 1 2 2 2 

100 100 100 100 100 100 

Mean expenditure 16.4 Rials/month 

B:,, . on 872 responses. 



59.
 

was available for between l and 2 hours a day. (No
 

analysis of consumption was carried out by size of meter
 

installed, since it was not felt that this would
 

significantly affect consumption levels and this would
 

have 	been difficult information to collect).
 

Expenditure on Water
 

124. 	Domestic water was supplied at the standard rate of
 

2 Rials per cubic metre. (A small volume was supplied
 

free from well sites to rural vendors). Table 29
 

indicates the cost of water in relation to money income.
 

125. Poor households connected to Kennedy spent broadly the
 

same amount as poor households using other sources 

although they would have received more water (see table 26).
 

On average medium income and rich households spent less
 

than similar households which were not connected to
 

Kennedy (although the saving was not likely to be
 

significant in their overall expenditure). Again the
 

main benefit of connection was increased consumption.
 

126. 	The implied income elasticity of demand for Kennedy water
 

fell from 0.5 for the poorest households to about 0.2
 

for medium income and rich households (although this may
 

have been affected by the supply constraint - see
 

paragraph 123).
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Present Level of Service
 

127. 	Figure 4 shows the variations in service, average
 

consumption and customer satisfaction in different
 

parts of Taiz. The area outside Bab al Mosa received
 

water for a significantly shorter time than average.
 

Households in Gahmalia. Upper Thaabat, the areas above
 

the Kennedy yard and on Nasser Street also consumed
 

less than average, whereas households in the old
 

American campsite and the areas below the Sana'a road
 

or around Mutazar consumed more. These variations are
 

likely to have been either the result of the
 

rationing policy adopted by KMWS or the effects of
 

the gradient on water pressure.
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128. Figure 5 shows:

(a) the mean consumption of households
 

which received water for different
 

periods of time;
 

(b) the mean levels of service in
 

different parts of the town in
 

relation to this overall measure;
 

and
 

(c) the relationship with customer
 

satisfaction.
 

129 Consumption was clearly related to hours of service;
 

however, differences in this variable did not explain all
 

of the differences in consumption. Other factors (mains
 

capacity and pressure; whether a customer had a storage
 

tank) were likely to have been just as important.
 

130. Overall, 57% of customers stated that they received
 

sufficient water - although the proportion was generally
 

lower on the eastern side of Taiz. Those that did not
 

receive sufficient consumed more than the average, but
 

received service for a shorter time. Their dissatisfaction
 

may have been related to the period of service (which was
 

intermittent in some areas - every 2 or 3 days - and not
 

always reliable) or to the actual quantity received 

for example, if their needs were greater than average
 

(see paragraph 123), or if the meter was not functioning
 

properly (see note to table 28).
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Table 30 - Reason for not Receiving Sufficient
 
Water from Kennedy System
 

% of
 
Those
 

Number Answering
 

Limited water supply 355 92
 

Water too expensive 9 2
 

Water tastes ,-.-tty 2 1
 

Limited storage 90 21
 

Other/don't know 24 6
 

Based an 387 responses
 

(On average each respondent gave 1.2 reasons)
 

Table 31 - Reason Given for not Having a Connection
 
to the Kennedy System
 

Number of % of
 
Households Those Asked
 

Connection too expensive 9 3
 

Connection not available 71 27
 

Kennedy refused connection* 34 13
 

Limited water supply 104 39
 

Water too expensive 22 8
 

Water too salty 9 3
 

Other 97 37
 

Don't know 2Y 10
 

Based on 265 responses
 

(On average each household gave 1.4 reasons)
 

*Since June 1976 Kennedy has curtailed the number of new connections
 

because of an acute water shortage; this has led to a long waiting
 

list for connections.
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Reason for Not Receiving Sufficient Water
 

131. 	The main reasons given were limited water supply and
 
limited storage (table 30). 
 We have already noted the
 
relatively large proportion of connected households
 
which did not have storage tanks (table 27). It is
 
significant that very few households gave the cost
 
or the quality of water as reasons.
 

Reason for Not Having a Connection to Kennedy
 

132. 	The main reasons are shown in table 31. 
 In the Medina and
 
the inner south-east quadrant (relatively poor areas)
 
those households with above average consumption were more
 
likely to give the reasons "connection not available" or
 
"Kennedy refused connection". 
 In the same areas, households
 
with below average or zero consumption were more likely to
 
answer-"don't know" or to give a reason not coded on the
 
questionnaire. 
On the outskirts of Taiz, respondents were
 
more 
likely to give the limited water supply as the reason
 
for not connecting. The cost of connection was not seen
 
as a 	major problem (but see paragraph 159).
 

JABEL SABIR WATER SYSTEM
 

Connections
 

133. 	There is a secondary piped water system in Taiz which
 
supplied water from the Jabel Sabir mountain range to
 
the southern parts of Taiz (Gahmalia, Wadi Taiz) and
 
to the Medina and the area outside Bab al Mosa. This
 
system is administered by the Ministry of Awkaf. 
Only
 
7% of households had a connection to this service, and
 
a further 3% of households shared a neighbour's connection.
 
In total the survey estimate of just over 1,000 connections
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Table 32 - Quantity of Water Consumed and
 
Expenditure on Jabel Sabir Water
 

Quantity (cu.m./Month) _ Expenditure (Rials/Month) 

< 10 Nil 43 

- 1 10 1 3 

1 - i 17 2 4 

1j - 2 14 3 6 

2 - 2j 13 4 15 

2j - 3 8 5 8 

3 -4 7 6. 4 

4 -5 14 7 3 

> 5 7 > 7 13 

100 100
 

Mean 2.4cu.m. 4.1 Rials
 

Based on 111 responses.
 

Table 33 - Reason for not Receiving Sufficient
 
Water from Jabel Sabir System
 

Number % of Those Asked
 

Limited water supply 54 96
 

Water too expensive 0 0
 

Water not clean enough 2 4
 

Limited storage 10 18
 

Other/Don't know 6 11
 

Based on 56 responses.
 

On average each respondent gave 1.3 reasons.
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compares well with the Ministry's estimate of 774 authorised
 

connections and an unknown number of unauthorised ones.
 

Consumption and Expenditure
 

134. On average water service was available for only 1,3 hours
 

a day - less than Kennedy. Estimated consumpti'n was much
 

lower than from Kennedy (see table 32) - this service was
 

not metered.
 

135. The effective average price of water was slightly lower
 

than Kennedy (1.7 Rials/cu.m.). We were told by Ministry
 
officials that this system operated a flat rate charge
 

related to income; interviewers reported, for example,
 

that water was charged for in Gahmalia, and distributed
 

free in the Medina. This was not apparent from the
 

responses we received.
 

Attitudes to Present Level of Service
 

136. 50% of users stated that they did not get enough water from
 
this source. The major reason given was the limited water
 

supply (see table 33).
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Table 34 - Quantity of Water Consumed 
and Expenditure on Water from Water Carriers 

Quantity 
(cu.m./Month) 

< 

1 -l16 

I -2 

2 - 21 

2j - 3 

3 - 4 

4 - 5 

>5 

Don't know 

% 

12 

22 

22 

8 

4 

6 

10 

6 

4 

Expenditure 
(Rials/Month) 

< 30 

30 - 60 

60 - 120 

120 - 180 

180 - 240 

240 - 300 

Over 300 

Don't know 

26 

32 

16 

6 

8 

4 

6 

2 

100 100 

Mean consumption 2.8 cu.m. Mean expenditure 114 Rials 

Based on 50 responses 

Table 35 - Reason for not Receiving Sufficient 

Water from Water Carriers 

Number % of Those Asked 

Limited water supply 13 

Water too expensive 7 

Water not clean enough 1 

Limited storage 7 

Other/Don't know 1 

Based on 20 responses. 

On average each respondent gave 1.5 reasons. 

65 

35 

5 

35 

5 
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WATER CARRIERS
 

137, 	4% of households bought water from water carriers.
 

Table 34 indicates the quantities bought and the cost
 

of this water. On average 1 can of water (about 17
 

litres) cost about 1 Rial - some twenty times the
 

cost of Kennedy water.
 

138. 	Consumption from this source was higher than from
 

wells or public taps, although these were important
 

sources in areas where water carriers operated. It
 

would appear therefore, that cost was not a major
 

factor for the volume of water which households
 

bought from carriers, or else the supply constraint
 

forced householders to pay the high marginal cost.
 

139. 	60% of households bought sufficient water from this
 

source. For those not receiving enough the cost of
 

water and the problem of storage assumed greater importance
 

than for other sources (table 35).
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Table 36 - Quantity of Water Consumed each Month 
from Public-Taps-and Mosques 

Quantity Number
 
(cu.m./month) Receiving Per Cent
 

< 	 56 33 

32 18 

I - i 26 15
 

11 - 2 16 9
 

2 - 21 18 10
 

21 3 
 6 3
 

3 -4 10 6
 

4 -5 4 2
 

>5 5 3
 

Don't know 1 
 1
 

174 	 100
 

Mean consumption 1.9 cu.m.
 

Note:
 

Consumption from these sources is low compared with water from
 
carriers and from wells. This may reflect the use of these
 
sources to supplement consumption from elsewhere.
 

Table 37 - Reason for not Receiving Sufficient
 
Water from Taps/Mosques
 

Number % of Those Asked
 

Limited water supply 30 67
 

Water too expensive 2 4
 

Water not clean enough 4 9
 

Limited storage 19 42
 

Tap/Mosque too far away 13 29
 

Other/Don't know 6 13
 

Based on 45 responses.
 

On average each respondent gave 1.6 reasons.
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PUBLIC TAPS AND MOSQUES
 

140. 	15% of households collected water from public taps or
 
from Mosques. 
These two sources were combined because
 
they both provided free water as 
a social service; they
 
were important sources in the relatively poorer parts of
 
Taiz. Average consumption was 1.9 cu.m. per month per
 

household (table 36).
 

141 	 Two thirds of households using these sources 
lived within
 
40 metres of the tap or Mosque they used, and no house
hold was further than 100 metres away.
 

142 	 Consumption was related significantly to the size of house
hold and distance from the water source. 
Average consumption
 
fell from 1i cans (25 litres) per capita per day for small
 
households close to the source, to j can (8 litres) per
 
capita per day for large households some distance away.
 

143 	 74% of households got sufficient water from these sources,
 
The main reasons given by those which did not 
are summarised
 
in table 37, Distance from the 
source was an additional
 
problem not faced by households receiving water from other
 
sources.
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Table 38 - Quantity of Water Consumed each Month From Wells
 

Quantity Number 
(cu.m./month) Receiving Per Cent 

< 2 

S-1 11 21 

1 - 1 9 17 

l -2 11 21 

2 - 2j 7 13 

21 - 3 5 9 

3 -4 5 9 

4 -5 3 6 

Don't know 1 2 

53 100 

Mean consumption 2.2 cu.m. 
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WELLS
 

144, 	41% of householdg drew water from.wells - 83% of these 

were public wells from which water was collected free 

of charge. The average quantity consumed was higher 

than 	from taps or mosques (see table 38).
 

145 	 94% of these bhouseholds-received sufficient water. This
 

is higher than the proportion of households which received
 

sufficient water from taps, possibly because supply to
 

the latter was restricted. There were too few responses
 

to analyse the reasons why some households did not
 

receive enough well water.
 

146 	 Two thirds of households were less than 50 metres from
 

the well they used, and no household was further than 100
 

metres. Both saps and wells clearly served a very local
 

community.
 

147. There were too few responses to analyse the relationship
 

between consumption and distance from the water source.
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Table 39 - Willingness to Connect to Improved
 
Kennedy System by Total Household Money Income
 

Already Willing Not Willing Landlord's
 
Connected to Connect to Connect Responsibility
 

Number of
 
households 756 134 118 164
 

% of households
 
with money incomes
 

(Rials/Month)
 

< 300 15 24 41 26 

300 - 500 17 20 25 15 

500 - 700 14 16 15 15 

700 - 1,000 18 11 11 16 

1,000 - 1,500 13 14 3 12 

> 1,500 20 12 3 12 

Don't know 4 2 1 5 

100 100 100 100
 

Based on 1,172 responses.
 

Note:
 

There was some ambuiguity in answers to this question; data in
 

this table therefore differs from data in table 20. In interpreting
 

this table we have assumed the earlier data is correct.
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SECTION VIII -. CONNECTIONQTO-AN. IMPROVED..KENNEDY SYSTEM
 

148. This section describes the willingness of households to
 

connect to an improved water supply systeni and the reasons
 
giveai by those households not willing to connect.
 

Willingness To Connect
 

149. 	Respondents were asked whether they would be willing to
 
connect to an improved Kennedy system, which was 
described
 

as being:

(a) a sweet water supply - to offset
 

complaints about saltiness/bad taste
 

of the existing water;
 

(b) in the respondents' area - so that
 

the opportunity to connect was
 

explicitly offered; and
 

(c) at high pressure for 24 hours a
 

day - to offset complaints about
 

inadequate supply.
 

150. 	By the time interviewing took place there had been
 

advertising coverage in the local newspaper and on the
 
radio (by the Kennedy authority and Haskins & Sells
 
jointly). Respondents were therefore aware that
 
improvements were a real possibility, although how far
 
they 	believed the description given to them is not known.
 

151. 	17% ol households not already connected to Kennedy stated
 
they were willing to connect. Over half of the remainder
 
stated that connection was the responsibility of the
 

landlord (see table 39).
 

152. 	There was a clear relationship with income.
 

More of the households already connected were 
in the rich
 
income groups; more of those willing to connect or
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Table 40 - Willingness to Connect to Improved
 
Kennedy System by Housing Tenure
 

Already Willing Not Willing Landlord's
 
Connected to Connect to Connect Responsibility
 

Number of
 
households 756 134 118 164
 

% of dwellings
 
owned by:
 

Head of household 55 69 36 0 

Other relative 6 5 5 7 

Landlord 37 25 50 88 

Government 1 0 3 4 

Other 1 2 6 0 

100 100 100 100
 

Based on 1,172 responses
 

Table 41 - Main Reason for not connecting 
to Improved Kennedy System 

Number % of those asked
 

Connection too expensive 49 17
 

Water too expensive 6 2
 

Water tastes salty 2 1
 

Landlord's responsibility 156 57
 

Don't know 70 25
 

100
 

Based on 284 responses.
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or referring a decision to their landlord were in the
 

medium income groups, and more of those not willing
 

to connect were poor.
 

153. 	There was also a relationship with size of household.
 

Larger households were more likely to be connected
 

already or willing to connect, whereas smaller house

holds were more likely either to defer a decision to
 

their landlord or to be unwilling to connect.
 

154. 	Finally, a significantly higher proportion of dwellings
 

owned by the head of household or another relative were
 

already connected, or were willing to connect, than those which
 

were fented (table 40).
 

155. 	Note that over 40% of households in rented accommodation
 

which were not already connected did not defer a decision
 

on connection to their landlord, but were willing to
 

decide themselves (whether or not it was their responsibility
 

to do so). It may be that some of the households which were
 

apparently not willing to decide were expressing dis

interest (or they may not have wanted to pay for
 

improvements to their landlord's property).
 

156. Finally, households which were not willing to connect had
 

very much below average per capita consumption.
 

Reasons for Not Wishing to Connect
 

157. 	The main reason given by households not wishing to connect
 

to Kennedy was "landlord's responsibility"(table 41).
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158. 	Other subordinate reasons were:

(a) "don't know", particularly
 

medium income and rich house

holds and those in the centre
 

of Taiz; and
 

(b) "connection too expensive",
 

particularly poor households
 

and those in the middle and
 

outer zones.
 

We note that the cost of water was not a deterrent (taste
 
had of course been 6xcluded by the question asked).
 

159. 	55% of households without Kennedy water did not 
know 	the cost
 

of connection, and the majority of those answering under
stated the probable cost (as estimated for us by the
 
Kennedy authority). More households might be deterred by
 

the costs if they were better known.
 

160. 	Comparison of the reasons 
for not wishing to connect to an
 
improved water supply with the reasons given for not having
 
a connect-ion at 
present showed a consistent predominance of
 
"other" and "don't know" answers. This may indicate a
 
signifizant group of households not 
interested in water
 
service whatever the costs or quality of service offered,
 

1.61, 	 On the other hand, those households stating that they would
 

be willing to connect to an improved system were presently
 
deterred by the non-availability of the service or by the
 
limi.ted water supply, These responses may therefore
 
represent the potential number of new 
connections at the
 
present time, although the number that could be realised
 
wuld depend on the cost of connection (see paragraph 159)
 

abcve).,
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Table 42 - Changes in Water Consunption With
 
Changes in Availability and Price
 

Mean Implied % households 
Consumption Mean Price not altering 
(cu.m/month) % Change Elasticity Consumption 

At present price
 
(1) 9.5 + 31 -- 50% 

At half price (2) 12.3 + 38 0.8 9% 

At one and half
 
times price (2) 7.2 - 14 0.3 37%
 

8.3(3 )
At twice price (2) - 15 0.2 39%
 

Based on 890 responses.
 

Notes:
 

(1) compared with present restricted supply at present price;
 

(2) compared with unrestricted supply at present price;
 

(3) it was intended that half the households should be asked one or
 
other of these questions at random; it now appears the selection
 
was biassed as to present consumption.
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SECTION IX - CONSUMPTION FROM AN IMPROVED KENNEDY SYSTEM
 

162. 	Households which were already connected to Kennedy, or which
 

were willing to connect, were asked a series of hynothetical
 

questions about future consumption from the imnroved system,
 

assuming unrestricted supply and a range of different nrices.
 

163 	 This was not an easy area to nrobe (as reflected in the
 

proportion of don't know responses - although this was
 

significantly lower than for businesses). The answers we
 

received give an indication of future demand. Nevertheless,
 

there remains a basic ambiguity about whether households
 

would behave in practice as they indicated.
 

164. 	This section first considers the effect on demand of an
 

increase in the supply of water and the effect of orice
 

changes, It then analyses differences in patterns of
 

anticipated consumer behaviour.
 

Relaxation of the Supply Restriction
 

165-	 With water available for ,-'hours a day, respondents suggested
 

that they would increase consumption on average by 31%,
 

although 50% of households stated that they would not
 

alter their consumption (see table 42). (This is
 

significantly higher than the suggested increase in
 

consumption by businesses).
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Table 43 - Percentage Change in Consumption
 
with Relaxation of Supply Constraint
 

Number of households 


Per cent of potential

connections 


% of Households
 
Increasing (%)
 

Nil 


1 - 10 


11 - 20 


21 - 30 


31 - 40 


41 - 50 


> 50 


don't know 


Mean % 	change 


Based on 894 responses.
 

Receiving Sufficient 

Water at Present 


439 


49 


67 


1 


7 


4 


4 


4 


9 


4 


100 

+ 20 

Not Receiving Willing to
 
Sufficient Water 
 Connect
 

338 
 117
 

38 
 13
 

34 
 28
 

4 
 3
 

17 
 4
 

9 
 3
 

9 
 1
 

8 
 9
 

10 44
 

9 
 9
 

100 100 

+ 25 +118
 

Note: 	 there were only slight differences between connected households
 
by present connection status and whether they received enough

water at present or 
,'ot; this may indicate the relative
 
adequacy of supply to connected households and emphasises the
difficulty of interpreting customer attitudes with any precision.
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166. 	The increase varied between 20-25% for households which
 

were already connected, to almost 120% for households
 

willing to connect to Kenned (see table 43). The
 
larger anticipated increase for households willing to
 

connect would raise their mean consumption to the same
 
level as households which were already connected.
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Table 44 - Percentage Change in Consumption with
 
Relaxation of Supply Constraint.
 

Present consumption (cu.m.)
 

<6 6-10 11-15 <15
 

Number of households 340 317 129 68
 

% of households
 

increasing consumvtion
 

NIL 47 52 49 59 

1-1O 7 0 1 9 4 

11-20 % 6 15 12 7 

21-30 % 4 7 9 6
 

31-e-0 7 6 5 5 3 

41-50 % 7 9 1 3 

<50 % 26 6 7 4 

don't know 4 5 9 13
 

100 100 100 100
 

Based on 855 responses
 



167. 	Respondents anticipated-larger increases.in demand at
 

lower levels of present consumption (see table 44).
 

As a result, anticipated consumption may not be any
 

more widely distributed about the mean than present
 

consumption, although the mean is likely to increase.
 

168. There did not appear to be any relationship between the
 

anticipated change in consumption and household size or
 

income.
 

Change In Price Of Unrestricted Water Supply
 

169. 	We asked respondents how consumption from this unrestricted
 

supply would vary 4f the price were halved or doubled in order
 

to identify the possible demand constraints on future tariff
 

policy. It was felt that these alternative prices bounded
 

the likely range of any possible changes.
 

170. 	We also asked some households their reaction to a price one
 

and a half times the present price. The anticipated
 

percentage change in consumption was not significantly
 

different from households which were asked about a doubled
 

price. The results discussed here can therefore only be
 

taken as a broad indication of the effects of price
 

increases on demand.
 

171. 	Table 42 shows that households were more sensitive to price 

reductions than to price increases. The mean price 

elasticities (the % change in consumption for a 1% change 
in price) were 0.76 and 0.15 respectively. This is consistent 

with L market in which present consumption is supply. 

constrained, Households were more sensitive to orice 
reductions and less sensitive to Drice increases than
 

businesses.
 

http:increases.in


86.
 

Table 45 -
Percentage change in Consumption with
 

Reduction in Price 

Implied 

Present Consumption price 

<6 6-10 11-15 >15 elasticiq ! 

Number of households 357 320 12& 68 

% of households 

increasing consumption 

NIL 

< 10% 13 13 24 26 0.1 

10-19% 4 19 17 21 0.3 

20-29% 18 28 24 18 0.5 
30-39% 7 12 16 16 0.7 

40-49% 17 13 10 13 0.9 
50-75% 11 7 3 1 1.25 

76-100% 19 7 4 4 1.75 

> 100% 5 1 1 0 
don't know 6 2 2 0 

100 100 100 l0C 

Mean increase 38% 

Implied mean elasticity 0.76 

Based on 890 responses. 
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172. 	Tables 45 and 46 show that small consumers were more price
 

sensitive than larger consumers. There was no difference
 

in mean change in consumption, whether or not households
 

received enough water at present and whether or not they
 

were willing to connect. Nor was demand sensitivity
 

significantly related to income or household size.
 

Consistency Of Estimates
 

173 	 The reliability of the results reported above for forecasting
 

purposes is uncertain. In particular, estimates of demand
 

for water from an unrestricted supply and of anticipated
 

reductions in demand with increases in price are subject
 

to some qualification. For future demand:

(a) households stating their willingness to
 

connect to Kennedy made broadly similar
 

estimates of future demand from the
 

unrestricted supply as those already connected
 

to Kennedy;
 

(b) on the other hand, estimates of future demand
 

made by those households which received sufficient
 

water were very similar to those of households
 

which did not - this could be taken to indicate
 

that the estimates lack realism.
 

For price elasticity:

(a) our estimates of the sensitivity of demand
 

to price increases were broadly the same at
 

all levels of consumption - the low elasticity
 

reasonably reflects the importance of water and
 

the use of water carriers at high cost as a
 

supplementary source of supply for some house

holds is consistent with this result;
 



Table 46 - Percentage change in Consumption
 

with Increase in Price
 

Implied 
Present Consumption price 

<6 6-10 11-15 >15 elasticity 

% of households 
reducing consumption 

NIL 49 41 29 40 

1-10% 0 2 8 10 0.05 

11-20% 17 21 21 20 0.15 

21-30% 9 15 18 5 0.25 

31-40% 11 9 10 8 0.35 

41-50% 9 8 6 13 0.45 

51-75% 1 2 3 3 0.63 

>75% 1 0. 0 0 

don't know 2 1 5 3 

100 100 100 100 

Mean decrease 15% 

Mean elasticity 0.15 

Based on 551 responses. 
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(b) on the other hand households anticipated the
 

same average reduction in demand in response to
 

prices one and a half times and twice the
 

present price - the price elasticity derived 

from these responses can therefore only be 

approximate. 

174. 	We therefore intend to forecast future demand subject to a
 

wide range of sensitivities,
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Diagram 6 - Patterns of Consumer Behaviour with
 
Increases in the Supply and Price of Water
 

Increase in supply,
 

demand increases
 

demand 
falls
 

®0 

O consumption unchanged; 

O consumption changes with price but not supply; 

consumption changes with supply but not price; 

O consumption changes with both supply and price. 
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Patterns Of Coasumer Behaviour
 

175, 	We compared the suggested.changes in consumption
 

following possible increases in the-supply and price
 

of water from the improved.system. Figure 6 illustrates
 

the four different patterns-of anticipated behaviour
 

that were found.
 

176. 	We describe these four distinct motivations as follows:

(1) maintaining a minimum or satisfactory
 

consumption level (20% of households);
 

(2) minimising expenditure, subject to
 

satisfying minimum consumption needs
 

(21% of households);
 

(3) maximising consumption-rwithin an overall
 

expenditure limit (15% of households);
 

(4) unconstrained by either supply or price
 

(21% of households).
 

(The remaining 22% of households were those not willing
 

to connect and those deferring to their landlord).
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Table 47 - Consumer Behaviour Related to 

Per Capita Real Income 

Not 
Willing to Maintain Maximise Minimise Un-

Total connect consumption Consumption Expenditure Constrained 

Number of 
Households 1,11I* 240 225 170 232 235 

% per 
capita 
incomes 

450 10 10 9 9 10 12 
50-,00 23 15 22 26 25 26 

101-150 19 20 16 19 23 18 

151-200 12 12 12 II 13 13 

201-300 12 II 13 18 10 11 

301-500 8 8 10 7 9 9 

>500 I1 20 12 7 8 9 

don't know 4 5 4 4 2 4 

100 100 100 100 100 100 

* 5% of households were unable to estimate future consumption. 
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177. 	Table 47 shows there were no significant differences
 

in per capita incomes ,between these.groups of households;
 

those not willing to connect appeared-to be better off
 

because the average size of these households was
 

smaller.
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Table 48 - Consumer Behaviour Related To Per Capita
 

Water Consumption (l/c/d)
 

Not
 
Willing to Maintain Maximise Minimise Un-


Total Connect Consumption Consumption Expenditure Constrained
 

IIII 249 225 170 232 235
 

Consuming 

< 10 l,'c/d Il 36 4 14 1 3 
11-20 16 18 15 19 13 17 

21-30 14 10 14 16 12 19 

31-50 28 14 33 25 36 33 

51-70 14 8 16 11 17 14 
71-100 7 2 11 6 9 8 

>100 6 * 7 7 12 6 

don't know 3 12 0 * * 

100 100 100 100 100 100 

0 	 5% of households ue:e unable to estimate future consumption 

Less than J%, 
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178 	 Table 48 shows that there were slight differences in per
 

capita consumption. Those households which anticipated
 

they would maximise consumption at present consumed less
 

than those households which anticipated they would
 

minimise expenditure. However, these differences in
 

anticipated behaviour are small and would tend to
 

reduce present differences in consumption.
 

179 	 We do not intend to identify these groups separately in
 

forecasting, although we will explore the implications
 

of these different objectives.
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Table 49 - Type of Toilet Facility Used.
 

Total Zone I Zone 2 Zone 3 

Households with 
own Toilet 1012 121 532 359 

% Flush connected 
to sewer 26 7 17 47 

% Flush connected 
to septic tank 24 21 34 12 

% non-Flush 
connected to cess-pit 30 32 35 23 

% other 6 8 5 7 

Households without 
own toilet 153 56 50 47 

% share neighbour's 
toilet I I I I 

% public toilet 2 0 2 4 

% other 10 31 6 6 

100 100 100 100 

Based on 1165 responses. 
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SECTION X - EXISTING SEWERAGE SERVICES
 

180. 	This section describes the types of toilet facility used
 

in Taiz, and the reasons given for not having a flush
 

toilet connected to the municipal sewer.
 

Type 	of Toilet Facility
 

181. 86% 	of households had their own toilet, varying from 60%
 

on the outskirts of Taiz to 90% in the inner and central
 

zones (see Table 49). Because of the limited extent of
 

the sewer system there were more septic tanks and cess-pits
 

in parts of zones I and 2 to compensate. (There is a
 

city ordinance against discharging sewage into the street).
 

In total we estimate there were some 3,800 connections to
 

the municipal sewerage system.
 



D_l.am 7 OF HOUHDS WITH FLUSH TOILETS CafNETED TO 
MUNIPAL SEWER AND %USING -TH.ER FAUJUTIES 

NO
 

27
0 

--
rat5- - " '.
 

0 ra K4'Nn I % 

-4/s7 

~Oter Faciities %. 
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182. 	 A ['ew of the households without their own toilet used 

public toilets - particularly in the Medina. (These 

are provided in some Mosques and by the municipality.) 

However. the majority defecated upon the ground, especially 

households in poor areas on the edge of town. This could 

cause a significant public health hazard in some areas
 

(see Figure 7), for example, above Mutazar,
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Table 50 - Type Of Toilet Facility by
 

Household Money Income 

< 300 301- 501- 701- 1001- >1500 don't 
500 700 1000 1500 know 

Number of 
Households 233 209 170 193 140 188 39 

% With Own 
Toil, 72 80 91 93 96 96 92 

Flush connected 
to sewer 13 19 24 35 31 38 38 

Flush connected 
to Septic Tank 10 17 31 28 27 37 31 

Non-F lush to 
Ces -l)it 36 38 30 25 35 18 21 

Other 13 6 6 5 4 3 3 

% With No Toilet 28 20 9 7 4 4 8 

Share Neighbour's I I I I i 1 3 

Public Toilet 6 2 1 3 I 1 0 

Other 21 17 8 3 2 3 5 

100 100 100 100 100 100 100 

Based on 1172 responses. 
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183. 	Tables 50 and 51 show that the proportion of households
 

with their own toilet increased with household income and
 

size. Most of the rich households and those of above
 

average size had their own toilet, whereas a significant
 

proportion of the poorest and smallest households did not.
 

184. The type of toilet facility used was also related to the
 

type of housing. Most households living in permanent
 

dwellings had their own toilet, compared with relatively
 

few of those living in rooms, temporary structures or
 

other accommodation (see Table 52).
 

185. The average distance to a toilet for those households
 

without their own was 33 metres; 75% of households were
 

within 50 metres of the toilet they usqd. A very high
 

proportion of thnp ,,sing any "other" facility were 

unable to state how far away it was. 

186. The majority of households paid nothing for sewerage
 

disposal, whatever type of facility they used.
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Table 51 - Type Of Toilet Facility
 

By Size of Household
 

Number in Household
 

T.tal number of 
h.iuseholds 

I 

111 

2 

117 

3 

94 

4 

126 

5 

136 

6+ 

588 

% with Own 

ToiIe,-
.--
59 74 82 83 88 96 

Flush Connected 
to Sewer 15 21 24 19 26 31 

Flush Connected 
to septic tank 24 15 16 19 20 30 

Non-flush to 
cess-pit 17 31 36 36 40 28 

Other 2 9 5 10 2 7 

% with no toilet 41 26 18 17 12 4 

Share Neighbour's 5 1 1 1 * 

Public toilet 14 3 3 2 1 

Other 23 21 14 14 10 4 

100 100 100 1100 100 100 

• less than 1% 

Based on 1172 responses. 
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Table 52 - Type of Toilet Facility by Type 

of House. 

Villa Small House Apart- Temporary Room Other 
House ment Structure 

Nimber of 117 524 220 138 16 37 60 
househlds 

% with own 
tcilet 97 88 1O0 97 12 35 28 

Flush connected 
to sewer 40 18 37 36 0 5 12 

Flush connected 
to septic tank 32 19 30 46 0 5 0 

Non-flush to 
Cess-pit 19 43 26 13 6 24 17 

Other 7 8 6 2 6 0 0 

% with no toilet 3 12 3 88 65 72 

Share Neigbbour's *1 1 0 1 0 II 2 

Public toilet 1 2 0 1 0 0 23 

Other 2 9 * 1 88: 54 47 

100 100 100 T00 100 00 100 

Based on 1172 responses 

* = less than J% 
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Table 53 - Reason for not Having a Flush Toilet 
Connected to the Sewer by Type of Toilet Used 

Number of 
households 

Total 

866 

Septic 
Tank 

286 

Cess-
pit 

353 

Other 
Type 

74 

Share 
Neighbour 

11 

Public 

27 

Other 

115 

Average number of 
reasons given 1.3 1.2 1.3 1.2 1.5 0.7* 1.1 

% Answering 

Service not 
available 55 69 58 68 27 19 10 

Connection 
too expensive 18 8 26 18 27 7 22 

Water supply 

limited 

Water too 

expensive 

19 

4 

20 

4 

22 

5 

27 

4 

18 

9 

11 

4 

6 

5 

Don't need 5 3 5 0 18 4 16 

Other/don't 
know 24 21 19 8 46 22 55 

*We do not understand this low response average. 
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Reason For Not Having Flush Toilet
 

187. 	We asked those households without a flush toilet
 

connected to the 6ewer why they did not have such
 

a facility (see Table 53,)
 

188. 	Those households with their own septic tank or
 

another kind of toilet were more likely to answer
 
"service not available" or "limited water supply".
 

(Relatively more households gave these two reasons
 

than businesses). Those with a cess-pit were more
 

likely to answer 'connection expensive".
 

189. 	Those households which defacated on the ground were
 

more likely to answer "don't need" or "other/don't
 

know".
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Table 54 - Comparison of Water and Sewerage Services Used 

Own 
Kennedy 

Water Source 

Neighbour's Jabel Tap/ 

Kennedy Sabir Mosque 
Water 

Carrier Well 

Number of 
households using 
this source 833 81 il 174 50 53 

% Having: 

Flush connected 
to sewer 34 25 6 11 24 0 

Flush connected 
to septic tank 

Non-flush to 

cess-pit 

Other 

31 

27 

6 

28 

32 

2 

7 

63 

14 

8 

33 

9 

28 

32 

4 

9 

53 

2 

Share neighbour's 
toilet * 5 1 3 0 0 

Public toilet * 0 0 2 4 8 

Other 1 7 8 34 8 28 

100 100 100 100 100 100 

Based on 1172 responses 

On average each respondent used 1.2 water sources. 
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Comparison of Water And Sewerage Services
 

190. 	Nearly all the households which had a Kennedy connection
 

also had their own toilet, although only 34% had a
 

flush toilet connected to the sewer (see Table 54).
 

191. 	Significant proportions of households receiving water
 

from other sources had cess-pits, which required little
 

or no water to operate. (The groups of households
 

with flush toilets which received water from water
 

carriers or from taps/Mosques probably used these
 

as supplementary water sources).
 

192. 	Another significant group received water from free
 

sources (taps and wells) and used "other" toilet
 

facilities. This emphasises the relationship
 

between the type of service used and household incomes.
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Table 55 - Willingness to Connect to Extended Sewerage System
 

Households
 

With own
 
Toilet not Households
 
Already With no
 

Total Connected Toilet
 

Number of households 845 713 132
 

% willing to connect 54 62 12
 

% not willing to connect 19 12 56
 

% deferring decision
 
to landlord 27 26 32
 

100 100 100
 

Table 56 - Willingness to Connect to Extended
 
Sewerage System by Household Money Income
 

Already Willing Not Willing Landlord's
 
Connected to Connect to Connect Responsibility
 

Number of
 
households 324 459 157 229
 

% with incomes:
 

< 300 12 20 41 16 
300 - 500 14 20 27 14 
500 - 700 12 15 13 17 
700 - 1,000 21 14 9 20 

1,000 - 1,500 14 12 3 15 
> 1,500 23 16 4 15 

don't know 5 3 2 4 

100 100 100 100
 

Based on 1,169 responses.
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SECTION XI - CONNECTION TO AN IMPROVED
 
SEWERAGE SERVICE
 

193. 	This section discusses the willingness of households to
 

connect to an extended sewer and the main reason given
 

by households not willing to connect.
 

Willingness to Connect
 

194 	 Households were asked if they would be willing to
 

connect to the municipal sewerage system if it were
 

extended to their area.
 

195, 	62% of those households which already had a toilet
 

stated they were willing to connect, whereas 56% of
 

those without a toilet were not. The proportion of
 

households referring a decision to their landlords was
 

about the same in both groups (see Table 55).
 

196 	 As with connection to an improved Kennedy system,
 

willingness to connect to the sewer was significantly
 

related to incomes. Those already connected were rich
 

households. whereas those not willing to connect were
 

poor (see Table 56). There was also a relationship
 

with household size; larger households were more likely
 

to be connected already or willing to connect, whilst
 

smailer households were more likely to defer to their
 

landlord or refuse to connect.
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Table 57 - Willingness to Connect to Extended
 
Sewerage System by Tenure
 

Already Willing Not Willing Landlord's
 

Cinnected to Connect to Connect Responsibility
 

Number ol
 

households 327 459 157 229
 

% owned by:
 

Head of household 42 72 49 3
 

Other relative 6 5 6 9 

Landlord 49 22 40 86 

Government 3 1 1 1 

Other * 1 5 1 

100 100 100 100
 

Based on 1,172 responses.
 

Table 58 - Main Reason Given for Not Connecting
 
to Extended Sewerage System
 

% of
 
Those
 

Number Asked
 

Connection too expensive 70 18
 

Landlord's responsibility 233 60
 

Other 32 8
 

Don't need/want 31 8
 

Don't know 24 6
 

390 100
 



197. 	Table 57 enlarges on the relationship with tenure.
 

25% of dwellings owned by the head of the household or
 

another relative were already connected, and a further
 

57% were willing to connect. On the other hand, 31%
 

of rented dwellings were already connected, but only
 

20% more were willing to connect.
 

198. 	47% of those in rented accommodation not already connected
 

to the sewer indicated whether or not they were willing
 

to connect, rather than refer the question to their
 

landlord, although they may not have been responsible
 

for doing so.
 

Main 	Reason Given for Not Wishing to Consent
 

199. 	The most important reason given was that connection was
 

the "landlord's responsibility" - this was a more
 

important reason than for businesses (see Table 58).
 

However, these households were generally as well off
 

as those which were willing to connect. It may be
 

that this reason was used by some households which were
 

not interested in connection, or not sufficiently
 

interested to pay for an improvement to their landlord's
 

property. Future connection policy should identify the
 

respective responsibilities of landlords and tenants.
 

200, 	We compared reasons given for not wishing to connect
 

with the reasons given for not having a connection to
 

the present sewerage system. The majority of reasons
 

given were unaltered; extension of the system alone
 

would not persuade these households to connect.
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201. A significant proportion of households gave the reason
 

"connection expensive". All households without a
 

flush toilet were asked the cost of connection. 78%
 

did not know, and only 10% to 15% of households suggested
 

costs that we believe to be of the right order. If
 

costs were better known, this might become a more
 

significant deterrent. Future connection policy should
 

consider methods of reducing or spreading connection
 

costs to enable more households to connect.
 

202. Table 58 also identifies "other", "don't need", "don't
 

know" as subsidiary reasons for not wishing to connect,
 

although relatively fewer households gave these reasons
 

than businesses. For this group an educational or
 

legislative programme may be necessary if universal
 

connection to the sewer is to be achieved.
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Sheet 1 of 4
 

INDUSTRY AND JOB CLASSIFICATIONS USED
 

IN THE TAIZ SOCIO-ECONOMIC
 

SURVEYS, 1976
 

These lists were prepared by Haskins & Sells survey
 

staff from:

(a) the 1975 YAR Census job classification
 

list;
 

(b) a table of the main industrial
 

establishments in Taiz from the
 

YAR Central Planning Organisation's
 

Statistical Year Book, 1973.
 

The lists were expanded to cover all activities and
 

sectors in Taiz, and to conform to our understanding
 

of current status and salary differentials (see vol. 1,
 

tables 4-1 and 4-2 of the Montgomery Feasibility
 

Study of Water and Sewerage Facilities for Taiz,
 

YAR, dated April, 1975).
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Job Classification
 

1. Technical or professional:
 

example doctor, engineer, lawyer, accountant
 

teacher, minister of religion,
 

pharmacist, surveyor;
 

2. Managers, administrative, executive or sales supervisors
 

in private business or government; owners of business
 

employing more than 5 people; officer in police/armed
 

forces; production supervisor;journalist.
 

3. Clerical 	and Sales workers:
 

example 	 secretary, typist, accounts clerk,
 

draughtsman, small shop-keeper,
 

wholesale or retail salesman, owner
 

of small business employing less than
 

5 people;
 

4. Craftsmen, skilled tradesmen:
 

example 	 mason, plumber, electrician, black
 

smith, fitter, well driller, farmer,
 

carpenter, tanner, tailer, tool maker,
 

cook, shoe maker, welder, glazier,
 

printer, painter, plasterer,
 

photographer, nurse/midwife, long
 

distance lorry driver, NCO in police/
 

armed forces;motor mechanic.
 



5. Semi-skilled:
 

example 


6. Unskilled:
 

example 


7. Not classified: 
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taxi driver, laundry worker, barber
 

agricultural worker, machine operator,
 

policeman, soldier; and operatives
 

assisting tradesmen defined above.
 

household staff, labourer, messenger,
 

cleaner, loader;
 

insufficient information.
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Industry/Sector
 

1. Mining, quarrying,
 

2. Agriculture, forestry, hunting, fishing.
 

3. Manufacturing: food/drink
 

paper/printing/publishing
 

wood/wood products
 

metal/metal products
 

paint
 

cement/bricksi'tiles
 

textiles.
 

4. Construction.
 

5. Electricity, Water and Sewerage.
 

6. Wholesale & Retail trade.
 

7. Hotels, restaurants, coffee shops.
 

8. Transport and communications. Cincluding motor vehicle
 

servicing & repair; taxis, road haulage; telephone/
 

post/radio and T.V.).
 

9. Banking/finance Insurance and Real Estate.
 

0 Other services (for example, schools, hospitals)
 

Y Government civil service, police and armed forces.
 

X Not Classified.
 



Socio-Economic Survey of Taiz,
 

Yemen Arab Republic,
 

July to August 1976
 

Results of the
 
Business Survey
 

For
 

UNITED STATES AGENCY
 

FOR INTERNATIONAL DEVELOPMENT
 

February 1977
 



RESULTS OF BUSINESS SURVEY
 

UNITED STATES AGENCY
 

FOR INTERNATIONAL DEVELOPMENT
 

CONTENTS
 

Page 

SECTION I - INTRODUCTION 1
 

SECTION II - SUMMARY AND CONCLUSIONS 3
 

Characteristics of Businesses 3
 

Characteristics of Existing
 

Connection to an Improved
 

Water Consumption From an
 

Connection to an Improved
 

Water Consumption and Expenditure 3
 

Water Sources 3
 

Kennedy System 4
 

Improved Kennedy System 5
 
Existing Sewerage Services 5
 

Sewerage Service 6
 

SECTION III - CHARACTERISTICS OF BUSINESSES 9
 

Types of Business 9
 
Size of Businesses 11
 
Profitability 15
 
Businesses as Living Accommodation 15
 
Water Using Facilities 17
 

SECTION IV - WATER CONSUMPTION AND EXPENDITURE 19
 

Water Consumption 19
 
Expenditure on Water 19
 
Water Sources 19
 
Alternative Levels of Service 20
 



CONTENTS (Cont'd) 
Page 

SECTION V - CHARACTERISTICS OF EXISTING 

WATER SOURCES 
Kennedy Memorial Water System 

23 
23 

Existing Connections 
Water Consumption 
Adequacy of Present Level 
of Service 

Reasons for Not Having a 
Kennedy Connection 

23 
23 

25 

27 

Jabel Sabir Water System 
Public Taps/Mosques 

Water Consumption 
Adequacy of Present Level of 
Service 

29 
29 

29 

29 

Water Vendors 31 

Truck Vendors 
Water Carriers 

31 
33 

SECTION VI - CONNECTION TO AN IMPROVED KENNEDY 
SYSTEM 35 

Willingness to Connect 
Reasons ,for not Wishing to 
Connect 

35 

37 

SECTION VII - WATER CONSUMPTION FROM AN IMPROVED 
KENNEDY SYSTEM 39 

Relaxation of the Supply 
Restriction 

Change in Price of Unrestricted 
Water Supply 

Price Elasticity of Demand 
Differences in Anticipated 
Consumer Behaviour 

39 

1a 
45 

47 



SECTION VIII -

SECTION IX -

APPENDIX 1 -

CONTENTS (jCont'd) 

Page 
EXISTING SEWERAGE SERVICE 
 49
 
Type of Toilet Facility 49
 

49
Distance to Outside Toilet 

Cost of Sewerage Service 
 51
 
Reason for not Having Flush Toilet 51
 

CONNECTION TO AN IMPROVED SEWERAGE
 
SERVICE 
 55
 

Willingness to Connect 
 55

Reasons for Not Wishing to Connect 57
 

BUSINESS QUESTIONNAIRE
 



RESULTS OF BUSINESS SURVEY
 

UNITED STATES AGENCY
 

FOR INTERNATIONAL DEVELOPMENT
 

SECTION I - INTRODUCTION 

1. The majority of businesses in Taiz are small shops; these
 

vary in size from small booths, sometimes of a temporary
 

construction, to single or multiple unit in a purpose-built
 

block, sometimes with housing units or s.iiall offices over.
 

There are very few large commercial buildings, even in the
 

downtown area; these are mainly banks, gas stations, hotels,
 

municipal offices and a few trading companies.
 

2. The business area is very closely definad. Grouped
 

originally around the souk inside the gates of the Medina
 

(old town), it has since spread outside the gates into the
 

Tahreer and Upper Medina areas and now shows signs of
 

extending further, along the axis of the main Sana'a and
 

Hodeida roads. It is notable, however, that very few shops
 

or small businesses are located elsewhere within the city,
 

notwithstanding the fact that transport services between
 

residential areas and downtown are relatively undeveloped
 

and congested.
 

3. The main industrial employment is located in zones on the
 

eastern and western edges of Taiz on the roads to Sana'a
 

and Hodeida respectively. None of these establishments
 

was sampled in the business survey. However, since they
 

are relatively few in number many were visited, and
 

information was obtained about present water and sewerage
 

services, as part of the interview process designed to
 

establish the future growth plans of major industries.
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4. 	In total 327 businesses were interviewed, 283 answering
 

the business questionnaire and 44 interviewed in households.
 

The majority of tables preseited are for the 283 businesses
 

for which we have most data, However, the household
 

businesses were not significantly different in type, size
 

(number employed) or water consumption, and we do not expect
 

any significant bias in the main analysis.
 

5. The following sections present the main results of the
 

survey. After a brief discussion of the characteristics
 

of the businesses which were interviewed, we discuss in more
 

detail their water consumption, their use of and attitudes
 

to the alternative water sources and sewerage services, and
 

their attitudes to the proposed new water and sewerage
 

systems.
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SECTION II - SUMMARY AND CONCLUSIONS
 

Characteristics of Businesses
 

6. The survey covered some 8J% of all commercial activity in
 

Taiz; we estimate the -total number of businesses in
 

July 1976 was approximately 3,800, employing approximately
 

12,500 persons.
 

7. These were small, predominantly young, businesses. The
 

majority were shops, small restaurants and workshops.
 

Average turnover was 2,10OR ($500) per month, and few
 

businesses were very profitable.
 

Water Consumption and Expenditure
 

8. 40% of businesses used no water; the remainder used on 

average 7J cu.m. per month from all sources. Average 

expenditure on water was less than 1% of turnover, 

equivalent to less than 4% of'profits.
 

Characteristics of Existing Water Sources
 

9. Over half the businesses used KMWS, 45% having their own 

connection and 11% sharing a neighbour's. The only other 

significant sources were water carriers (12%) and some
 

other unidentified source (12%).
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10. 	Only 61% of Kennedy users were satisfied with the present
 

level of service; water shortage was the main reason for
 

dissatisfaction, although this was aggravated by a
 

significant number of businesses with insufficient
 

storage. More than 25% of Kennedy users supplemented their
 

consumption from water carriers or another source.
 

11. Water carriers provided a mainly supplementary service to
 

businesses, satisfying excess demands which could not be
 

met 	by other sources, particularly restaurants, lodging
 

houses and other large consumers.
 

12. 	Those not having a Kennedy connection at present were
 

deterred by the cost of connection and the nonavailability
 

of water service. It follows that future policy must
 

consider methods of reducing connection costs rather than
 

the 	cost of water.
 

Connection to an Improved Kennedy System
 

13. Half of those businesses not at present connected to Kennedy
 

stated they would be willing to connect to an improved system.
 

However, knowledge of connection cost was poor, so this
 

proportion might fall as information about cost improved.
 

Some of those not wishing to connect were tenants; connection
14. 


policy must take into account the responsibility of owners/
 

landlords rather than consumers. But the majority not wishing
 

to connect stated they did not need a connection; they may be
 

Unless
some of those businesses which use no water at all. 


their needs or attitudes change they are unlikely to connect
 

and level of service offered.
whatever the cost 
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Water Consumption From
 
an Improved Kennedy System
 

15. 	Consistent responses were made to hypothetical questions
 

about expected consumption from an unrestricted supply at
 
a range of different prices. 
 These are a good indication
 
of future demand, although we cannot know if businesses would
 

behave in practice as was indicated.
 

16. 	Responses suggested that relaxation of the supply restriction
 

might increase consumption by an average of 15% to 20% 
at
 
present prices; this increase could be more for those
 

businesses not receiving sufficient water at present.
 

17. 	If the price were halved, consumption might increase by a
 
further 25% to 35%. On the other hand, if the price were
 
doubled, the benefits of providing an unrestricted supply
 
would be wiped out for over half the businesses connected
 

to the new system. These changes imply an elasticity of
 

demand to price reductions of between 0.5 and 0.6, and an
 
elasticity to price increases of between 0.1 and 0.2.
 

18. 	However, there were four very different patterns of behaviour
 

which we describe as:

(a) maintaining a minimum or
 

satisfactory consumption level;
 

(b) 	minimising expenditure;
 

(c) 	maximising consumption;
 

(d) unconstrained by either supply
 

or price.
 

Existing Sewerage Services
 

19. 	Only 38% of businesses had their own toilet 
on the premises;
 
60% 	of these were flush toilets connected to the municipal
 

sewer. Septic tanks and cess-pits were largely confined to
 
medium-density areas. 
 Of the 62% of businesses without
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their own toilet, 60% used a public toilet or a toilet in
 

neigbbouring premises, and the remainder defecated upon
 

the 	ground - more on the outskirts of Taiz Lut still a
 

significant proportion in downtown areas.
 

20. 	The majority of businesses stated that they paid nothing
 

for sewerage services. A few of those businesses without
 

a toilet paid a small charge for the toilet they used.
 

21. 	The main reason for not having a flush toilet was the
 

nonavailability of service, although limited water supply
 

and cost of connection were significant secondary factors.
 

Many of those using public toilets or none at all all gave
 

reasons other than those coded in the questionnaire. We
 

believe that this iF a group which is not interested in
 

improved sewerage services.
 

Connection to an Improved
 
Sewerage Service
 

22. 	Half of those at present without a sewer connection stated
 

that they would be willing to connect to the extended system;
 

this includes half of the businesses at present having no
 

toilet.
 

23. 	The main reasons given by businesses not wishing to connect
 

were "landlord's responsibility" and "don't need/want". As
 

with connection to Kennedy, future policy should concentrate
 

on owners and landlords rather than on consumers. The
 

proportion who stated that they did not want a sewer connection
 

may include some businesses with their own septic tanks or
 

cess-pits, as well as those not interested in improved service.
 

An educational or legislative programme may be necessary to
 

achieve universal connection.
 

24. 	The cost of connection was not recognised as a major problem.
 

However, 74% of businesses did not know the cost, and with
 

better information more might be deterred by it.
 



7.
 

This page has been left blank intentionally
 



TABLE 1 - TYPES OF BUSINESS INYERVIEWED
 

BUSINESS HOUSEHOLD % OF 
QUESTIONNAIRE QUESTIONNAIRE TOTAL 

58
Shop 164 18 


10
Restaurant/Coffee Shop 29 4 


Workshop 39 8 14
 

2 4
Office 10 


Lodging House 9 NA 3
 

11
Other 32 12 


100
283 44
TOTAL 


NA = not asked. 

Note
 
We estimate that inmid-1976 there were 4,000 small businesses inthe categories covered by
 

this survey.
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SECTION III - CHARACTERISTICS OF BUSINESSES
 

25. This section discusses the types of business which were
 
interviewed, their size and profitability, their use as
 
living accommodation and the ownership of water-using
 

facilities.
 

Types of Business
 

26. Table 1 shows the number of businesses which were interviewed.
 
Over half were shops. Since these businesses are a random
 
sample, we can use the sample total to estimate independently
 
the total number of such businesses in Taiz. We estimate
 
this total to be approximately 3,800.
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TABLE 2 - AGE OF BUSINESS
 

RESTAURANT WORKSHOP OFFICE 	 OTHER
 
HOUSE
TOTAL SHOP CAFE 

Total Interviewed 283 164 29 39 10 9 32
 

Average age (years) 4.6 4.7 5.3 4.5 3.5 5.3 3.4
 

% Operating For:
 

4 years or less 63 64 59 59 70 33 74
 

5 years or more 37 36 41 41 30 67 26
 

100 100 100 100 100 1O0 100
 

Number Started
 

During 6 months to July 1976 6 3 0 0 1 0 2
 

Intwo previous years
 

(annual average) 48 29 3 8 2 1 5
 

TABLE 3 - NUMBER OF EMPLOYEES BY 	TYPE OF BUSINESS
 

TOTAL SHOP RESTAURANT 	 LODGING OTHER
 
CAFE WORKSHOP OFFICE HOUSE
 

33 47 12 9 44
lotal interviewed 	 327 182 


Average number employed 2.8 2.3 4.1 4.2 3.3 3.4 2.4
 

%Employing: 

26 	 23 50 11 36
One 	 26 6 


43 19 17 22 32
 

22 13 0 33 23
 

Two 	 35 24 


Three 	 20 21 


19 8 48 45 25 34 7
Four or more 


100 100 100 100 100 1O0 100
 

NOTE: 	 In28% of businesses, one employed person does not receive wages, ina further 12 % of businesses
 

two employees work for free. These may be members of the respondents family.
 

includes 8%don't know.
 

Inthis and subsequent tables, percentages may not slim to 100, due to rounding.
 



27. 	Table 2 shows the age distribution of surviving businesses.
 

The average age of all businesses was four and a half years,
 

and over 60% had been established for four years or less.
 

This reflects the massive growth of Taiz in recent years
 

with the end of the civil war in Yemen and with the influx
 

of immigrants from Aden. Indeed, only five per cent of
 

businesses date back to the Imam's regine. The oldest
 

types of business were those providing personal services 

restaurants and lodging houses.
 

Size of Businesses
 

28. 	The majority of businesses were very small - on average
 

employing only three persons. Table 3 shows the numbers of
 

persons employed by type of business. Only five businesses
 

employed more than ten people, and 80% employed three persons
 

or less. Shops and other businesses were slightly smaller
 

than average, and restaurants and workshops rather larger.
 

In total we estimate that approximately 12,500 persons were
 

employed in these activities in the whole of Taiz.
 



12. TABLE 4 - SALES TURNOVER BY NUMBER OF EMPLOYEES (RIALS PER MONTH)
 

< 1,000 1,000 -2,000 2,000 -4,000 4,0006,000 > 6,000 DONIT KNOW 

Total Interviewed 57 19 29 19 7 152 

% of Total 

Employing: 

One 48 32 10 5 10 24 

Two 30 42 38 21 25 39 

Three 14 2 28 42 25 18 

Four or more 9 0 24 32 40 18 

100 100 100 100 100 100 

Based on 283 Interviews. 

TABLE 5 - SALES TURNOVER BY TYPE OF BUSINESS 

TOTAL SHOP RESTAURANT
CAFE 

WORKSHOP O'FICE LODGINGHOUSE OTER 

Average Sales (Rials/month) 2,100 2,200 3,400 1,600 NIL 2,300 1,400 

% Sales: 

< 1,000 20 19 10 21 20 22 34 

1,000  2,000 7 7 3 13 10 0 3 

2,000 - 4,000 10 10 24 8 0, 11 6 

4,000- 6pO00 7 7 7 5 0 11 6 

>6,000 2 2 10 0 0 0 0 

Don't Know 54 55 45 54 70 56 50 

100 100 100 100 100 100 100 

Based on 283 Interviews. 
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29. Table 4 indicates monthly sales by number of employees.
 
Information on sales turnover was provided by 47% of
 
businesses interviewed; 85% of these had sales of 6,OOOR
 
or less each month (approximately $1,300). We do not know
 
whether the remainder did not know or would not disclose
 

their turnover.
 

30. Table 5 shows turnover by type of business. On average,
 
monthly turnover was 2,10OR ($465); it was highest for
 
restaurants, which had been operating slightly longer and
 

employed more people than average.
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TABLE 6 - PROFIT AND SALES TURNOVER (RIALS PER MONTH) 

< 100 100 -
200 

200 
300 

300 
400 

400 
500 

500 -
1,000 

> 1,00 

Total 'Literviewed 26 16 17 5 11 21 7 

%of Businesses with 

Turnovsr 

Less than 500 3b 19 6 0 0 5 0 

500 - 10000 15 6 24 20 27 5 0 

1,000 - 2000 15 19 29 0 0 10 0 

2,000 - 4,000 23 25 12 0 36 14 14 

49000 - 61000 0 6 6 60 9 33 0 

Over 6,000 0 6 6 0 9 10 71 

Don't Know 8 19 18 20 18 24 14 

100 100 100 100 100 100 100 

Based on 103 responses from businesses knowing their monthly profit. 
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Profitability
 

31. 	Table 6 shows the relationship between profit and turnover,
 

although only 37% of businesses gave information on profits.
 

Large firms had larger profits than small firms, but their
 

profit margins were smaller. Of those businesses answering,
 

40% had profit margins of 10% of sales or less, and a further
 
25% had margins of between 10% and 20%. Average monthly
 

profitL, were 400R (less than $100), 
and only 7% made profits
 

exceeding 1,000 Rials per month (approximately $220).
 

Businesses as Living Accommodation
 

32. 	The YAR census in 1975 indicated that shops and small
 

businesses were used as living accommodation. 58% of those
 

interviewed were used in this way, in addition to the nine
 

lodging houses or the household businesses in the sample.
 

On average each provided overnight accommodation for two
 

persons. In total we estimate 6,000 people lived in
 

business accommodation; we believe that all of these were
 

males.
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TABLE 7 - NUVBER STAYING OVERNIGH] INBUSIiNESS ACCOMMODATION 

NUMBER STAYING OVERNIGHT
 
3 MORE3TAN
2
1
0 


25 30
Total Interviewed 	 110 65 52 


% of Businesses
 
Employing:
 

48 8 12 1i
 

71 10
 

One 	 25 


Two 35 	 29 8 


ii 56 23
Three 24 10 


24 57
More than three 15 9 11 


100 100 100 100 100
 

Based on 283 interviews.
 

TABLE B- OWNERSHIP OF WATER USING FACILiTIES
 

% OF BUSINESSES
NUMBER 

OWNING
 

Water Storage Tank 	 74 23
 

Water Heater 	 10 3
 

39 12
Sink/Basin 


123 38
Bath/Shower 


Flush Toilet 116 35
 

7
Motor Vehicle 	 23 


Based on 327 interviews.
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33. 	The diagonai of Table 7 indicates a close relationshin
 

between the number of persons sleeping in business premises
 

overnight and the number employed. This accommodation may
 

represent a payment in lieu of or as a supplement to wages.
 

Water Using Facilities
 

34. 	The facilities available on business premises for residents
 

or employees were generally limited. Table 8 shows the
 

number of businesses investing in water-using facilities.
 

It is an interesting indication of the possible uses of
 

water other than in personal consumption.
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TAPLE 9 - WATER CONSUMPTION BY TYPE OF BUSINESS 

(CUBIC METRES PER MONTH) 

RESTAURANT 

TOTAL SHOP CAFE WORKSHOP OFFICE 

LODGI NG 

HOUSE OTHER 

Mean Water Consumption (cu.m) 7.8 5.5 12.3 9.7 9.1 10.4 6.7 

Consuming: 

None 43 51 3 40 25 0 52 

1 to 5 cu.m. 

6 to 10 

11 to 20 

29 

14 

8 

33 

11 

4 

18 

24 

36 

28 

17 

4 

33 

B 

33 

0 

?8 

11 

30 

5 

2 

More than 20 

Don't know 

4 

2 

100 

1 

1 

100 

18 

0 

100 

9 

2 

100 

0 

0 

100 

11 

0 

100 

5 

7 

100 

*for those businesses consuming water. 

Based on 327 interviews. 

TABLE 10 - SOURCE OF WATER SUPPLY 

TOTAL SHOP RESTAURANT 
CAFE 

WORKSHOP OFFICE LODGINGHOUSE OTHER 

Average number of sources for 

those using water 1.2 1.1 1.7 1.1 1.4 1.4 1.0 

% ofBusinesses Using: 

KMWS - own tap 

KM S - shared tap 

Jabel Sabir 

Public tap/mosque 

Truck vender 

Water carrier 

Other 

45 

11 

2 

14 

1 

14 

14 

37 

13 

1 

15 

0 

8 

18 

:179 

j 7 

[ 14 

a 

I3 

59 

0 

41 

8 

3 

8 

5 

13 

15 

90 

0 

0 

0 

0 

20 

20 

89 

11 

0 

0 

0 

44 

0 

31 

9 

0 

31 

0 

0 

13 

of Businesses using no 

water 16 20 0 15 10 0 16 

117 112 165 108 140 144 100 

Based on 283 interviews. 



19.
 

SECTION IV - WATER CONSUIPTION AND EXPENDITURE
 

Water Consumption
 

35. 	Table 9 indicates the quantity of water consumed by businesses.
 

On average, those businesses using water consumed 7j cu.m. per
 
month from all 
sources combined - about the same as households.
 

However, over 40% used no water at all.
 

36. 	Consumption varied with the number of employees in a business,
 

falling from 2.3 cu.m. in businesses with a single employee to
 
about 1.7 cu.m. per employee for businesses with three or more
 

employees.
 

Expenditure on Water
 

37. 	Average expenditure on water was 15 to 16 Rials per month
 

(two Rials per cu.m.). Expenditure varied from 12R for shops
 

to 22R for restaurants.
 

38. 	30% of businesses (those with the smallest sales turnover)
 

spent l % of sales or more on water, whereas 40% (the largest
 
businesses) spent i% or less. The average expenditure is
 

equivalent to 4% of profit.
 

Water Sources
 

39. 	Table 10 identifies the water sources which businesses used.
 
Many businesses relied on only one source (shops, wholesalers,
 

others), whilst restaurants relied heavily on more than one.
 
On the other hand, 16% of businesses used no water source at
 

all.
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40. The Kennedy system was used in some way by at least 57% of
 

businesses (compared with 78% of households):

own connection 45%
 

neighbour's connection 11%
 

truck vendor 1%
 

In addition, some of the water from public taps and mosques
 

was supplied by the Kennedy system.
 

41. 	The only other significant sources were water carriers (12%),
 

and some other unspecified source which we were not able to
 

identify (12%). The sweet water system from Jabel Sabir
 

was not a s.gnificant source for businesses (only 2%); it
 

mainly served the city outside the business areas. Wells
 

were not used at all by businesses. Of the 55 businesses
 

which used more than one source, 45 supplemented their Kennedy
 

supply with water from a water carrier (30) or one of the
 

other sources (15).
 

Alternative Levels of Service
 

42. 	The three principal sources offered widely differing levels
 

of service, both in respect of price and volume available:-


Volume %
 
Average Supplied Mean Satisfied
 
Price (cu.m./ Consumption With
 

(per cu.m.) Month) cu.m./Month Service
 

Kennedy 2R Over 1 7.5 61
 
cu.m.
 

Water carrier 60R cu.m. to 2.0 63
 
4 cu.m.
 

Public tap/ Free less than 0.6 67
 
mosque 1 cu.m.
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43. 	These sources are complementary. Taps and mosques
 

provided for the lowest levels of demand which did not
 

justify a Kennedy connection. Water carriers provided a
 

supplementary service to larger consumers which did not
 

receive sufficient water from another source - particularly
 

restaurants and lodging houses.
 

44. 	The main reasons for dissatisfaction were the same for
 

all services:
 

Limited Supply Limited Storage 

Kennedy 89% (of respondents) 30% 

Water carrier 73% 40% 

Public tap/ 
mosque 62% 62% 

However, the differences in emphasis reflect significant
 

differences in the nature of the service offered and in
 

the way the alternative sources were used.
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SECTION V - CHARACTERISTICS OF EXISTING WATER SOURCES
 

45. The following sections discuss the characteristics of each
 

of the existing x ter sources.
 

Kennedy Memorial Water System
 

46. 	This section first discusses existing connections to and
 

consumption of water from the Kennedy system, then the
 

adequacy of the present level of service, and finally the
 

reasons given by non-users for not connecting to Kennedy,
 

Existing Connections
 

47. 	As table 10 shows, 45% of the businesses interviewed had
 

their own connection to the Kennedy system. A high proportion
 

of restaurants, offices and lodging houses were connected, but
 

only a minority of shops, workshops and other businesses.
 

48. 	83% of the businesses with a Kennedy connection had their 

own meter, and only 6% shared their connection with other 

Lusinesses (although 30 businesses got Kennedy water from 

a neighbour). The Water Authority records should therefore 

give a reasonably reliable picture of consumption by 

business users - provided that they are based on meter 

readings rather than estimation. 

Water Consumption
 

49. 	On average, water service was provided to business users in 

density zone 2 for 1,3 hours each day - almost twice as 

long as it was provided to those in density zone 3 (only 

0.7 hours). (Density zone 1 is broadly outside the present
 

and phase 1 service area).
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TABLE 11 - QUANTITY OF KENNEDY WATER CONSUMED 

(CUBIC METRES PER MONTH) 

BUSINESSES RECEIVING WATER FROM
 
KENNEDY SYSTEM CUMULATIVE
 

NUMBER
 

Less thanj 9 6 6
 

1 11 7 13
 

2 8 5 18
 

3 13 8 26
 

4 17 11 37
 

5 21 13 50
 

6 - 10 45 29 79
 

11 - 15 13 8 87
 

16 - 20 8 5 92
 

More than 20 11 7 99
 

Don't know 1 1 100
 

157 100
 

Based on 283 interviews.
 

]ABLE 12 - REASONS GIVEN BY BUSINESSES FOR NO[ RECEIVING
 

SUFFICIENT WATER FROM KENNEDY SYSTEM
 

NUMBER % OF THOSE ASKED
 

Limited storage 18 30
 

Limited water supply 54 89
 

Water too expensive 1 2
 

Water too salty 1 2
 

Other 6 
 10
 

Don't know 0. 0
 

80
 

Based on 61 interviews.
 
(On average each business gave 1.3 reasons)
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50. 	Each business consumed on average 7.5 cu.m. of Kennedy
 

water in the month before the survey; table 11 shows that
 
50% of the businesses consumed 5 cu.m. or less, and only
 
20% consumed more than 10 cu.m. Expenditure was at the
 

standard Kennedy price of 2 Rials per cubic metre.
 

Adequacy of Present Level of Service
 

51. 	61% of businesses stated that they received sufficient
 

water; the figure for Nasser Street 
and the area near the
 
Kennedy yard was 85%, compared with only 53% in the Upper
 

and 	Lower Medina and Tahreer areas.
 

52. 	Table 12 explores the reasons given by businesses which
 

did not receive sufficient Kennedy water. Nearly 90%
 
claimed it was because there was limited supply from the
 
Kennedy system (compared with 93% for households). This
 

was 	a more important source of dissatisfaction than for
 

any 	other water source. In addition, nearly 30% of
 
respondents stated that it 
was 	because they had insufficient
 
storage capacity (compared with 21% of households). (Of
 

the 	157 businesses receiving Kennedy water, only 66 owned
 

a water storage tank).
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TABLE 13 - REASONS GIVEN BY BUSINESSES FOR NOT 

HAVING A CONNECTION TO THE KENNEDY SYSTEM 

NUMBER %OF THOSE ASKED 

Water too expensive 10 8 

Connection too expensive 40 32 

later too salty I I 

Connection not available 17 13 

KMWS refused connection 24 19 

Limited supply 12 10 

Other 63 50 

Oon't know 17 13 

184 

Based on 126 interviews. 

(On average, each business gave 1.5 reasons) 



27.
 

Reasons for Not Having a Kennedy Connection
 

53. Table 13 analyses the reasons given by 126 businesses
 

explaining why they did not have a Kennedy connection
 

The two most important, explicit factors were:

(a) the availability of the water service
 

(19% refused and 13% not available);
 

(b) the cost of connection (32%).
 

By comparison, the cost and availability of water were
 

not deterrents. (Although the availability of service was
 

an equally important reason for the households, by contrast
 

the cost of connection was not so important (only 3 I) and
 

the limited water supply was much more important (39%)).
 

54. Two things follow from this:

(a) there may be a substantial level of
 

suppressed demand for water service,
 

which could show itself as a significant
 

increase in the number of new connections
 

in the early years of the improved system;
 

(b) subsequent connection policy may need to
 

consider methods of reducing connection
 

costs, rather than the cost of water, in
 

order to increase the percentage of the
 

population served by the improved system.
 

55. However, 50% of businesses gave something other than the
 

reasons listed in the table as their reason for not connecting.
 

These may be tenants who do not want to assume responsibility
 

for capital improvements to their premises, or they may be
 

businesses which do not consume water from any source at
 

present and do not want or need a connection.
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TABLE 14 -QUANTITY OF WATER CONSUMED EACH MONTH
 

FROM PUBLIC TAPS OR MOSQUES
 

NUMBER RECEIVING 	 PER CENT CUMULATIVE PER CENT
QUANTITY (CUBIC METRES) 


Less than 0.1 	 4 10 10
 

13 	 23
0.1 	 to 0.24 5 


7 18
0.24 to 0.35 


9 23 64
0.35 to 0.50 


10 74
0.50 to 0.65 4 


100
Above 0.65 	 10 26 


39 100
 

Based on 39 Interviews
 

TABLE 15 - REASON FOR RECEIVING INSUFFICIENT
 
WATER FROM TAPS/MOSQUE 

NUMBER 	 %OF THOSE ASKED 

8 	 62Limited water supply 

Water expensive 	 1 8
 

Water not clean enough 1 	 8 

8 	 62
Limited storage 


5 	 39
Tap/Mosque too far away 


2 15
Don't know 


25 L 

Based on 13 interviews. 
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Jabel Sabir Water System
 

56. 	There is a very much smaller subsidiary piped water system
 
in Taiz which supplies sweet water from the Jabel Sabir
 

mountain range to a number of fringe areas of the town,
 

notably the Medina and Gahamalia. This system is administered
 

by the Ministry of Awkaf. Only five of the businesses
 
interviewed had a connection to the piped Jabel Sabir
 

system; a further two shared a neighbour's connection.
 
Clearly there are too few responses to analyse, but it
 

appears that water from this source is also very limited.
 

Public Taps/Mos4ues
 

Water Consumption
 

57. 	39 businesses (14%) received water from public taps or from
 
mosques. Table 14 shows the quantity of water consumed
 

each week from these sources. The water is given free;
 

only four businesses paid anything for it. All these
 
businesses consumed very much less water than those
 

connected to the Kennedy system - nearly 65% consumed
 

less than half cubic metre per month.
 

Adequacy of Present Level of Service
 

58. 	Two thirds of the businesses using these sources stated that
 
they received sufficient water (compared with Kennedy 61%)
 
The relative importance of the reasons for inadequate supply
 

are similar to those for other sources (see table 15),
 

although the problem of water storage was more acute than
 

for any other water source.
 

59. 	Nearly 70% of businesses were within 30 metres of the water
 
source used, although one respondent had to travel 250 metres.
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Water Vendors
 

60. 	There are two kinds of water vendor operating in Taiz: those
 

supplying large scale business consumers from tanker trucks,
 

and traditional water carriers supplying small scale needs.
 

Truck Vendors
 

61. 	The truck vendors purchase water from the Kennedy system at
 

a premium price (three Rials per cubic metre), filling their
 

water tanks at a special bulk supply point. This is metered,
 

and 	a record of purchases is kept.
 

62. 	Sales from the trucks are to construction sites and industries
 

(e.g. the soft drinks bottling plant) whose needs are not met
 

from the pipes supply or wells. Some of the tankers operate
 

solely on behalf of a single customer.
 

63. 	Because we did not interview within the industrial zones, we
 

only found three businesses supplied by truck vendors in the
 

business survey. No analysis of these responses is thought
 

to be worthwhile.
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TABLE 16 - QUANTITY CONSUMED AND COST OF WATER
 

FROM WATER CARRIERS EACH MONTH
 

QUANTITY (CUBIC METRES) COST (RIALS) 

NUMBER 5 NUMBER 

Less than 0.3 4 10 Less than 16 5 12 

0.3 - 0.8 7 17 20 - 48 2 5 

0.9 - 1.4 8 20 52 - 80 11 27 

1.4 - i.9 6 15 84 -112 8 20 

2.0 - 3.0 8 20 116 -176 5 12 

3.0 - 4.0 4 10 180 -240 4 10 

Above 4.0 4 10 Above 240 6 15 

41 100 41 100 

REASONS GIVEN FOR NOT RECEIVING
TABLE 17-
SUFFICIENT WATER FROM WATER CARRIERS
 

NUMBER %OF THOSE ASKED 

7311
Limited supply 


4 
 27
Water expensive 

7Water not clean enough 	 1 

6 40Limited storage 


3 
 20
Other 


0 	 0Don't know 


Based on 15 Interviews.
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Water Carriers
 

64. 	On the other hand, 41 businesses (14%) bought water from
 

the traditional water carriers. Table 16 shows the amount
 

of water bought each week and the cost of water from this
 

source. Half of these businesses bought 1.5 cubic metres of
 

water a month or less from vendors, and paid between one
 

and two Rials per ghee can, some 30 times as much as for
 

Kennedy water. As noted earlier, this is mainly a
 

supplementary source of supply and can afford to operate
 

at a high marginal cost.
 

65. 	63% of these businesses received sufficient water from
 

the water carriers. Table 17 shows the reasons given
 

by the remainder for not receiving sufficient water. The
 

price of water is a more important constraint on buying
 

from carriers than it is for other sources of supply.
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TABLE 18 - WILLINGNESS TO CONNECT TO IMPROVED KENNEDY SYSTEM 

RESTAURANT WORKSHOP OFFICE OTHER
 
TOTAL SHOP CAFE HOUSE
 

9 32
Total Number of Businesses 283 164 29 39 10 


89 31
% already connected 45 38 76 39 90 


Number Not Connected 157 102 7 24 1 1 22
 

% of these willing to 49 53 ?1 42 0 100 27
 
connect
 

TABLE 19 - WILLINGNESS TO CONNECT TO IMPROVED KENNEDY SYSTEM BY CONSUMPTION
 

PRESENT CONSUMPTION (CU.M/MONTH)
 

5- 10 OVER 11
ZERO 1 2 3- 4 


22 33 62 39
Total Number of Business 113 12 


4 18 42 70 90 85
%already connected 

18 7 10 6 6Number not connected 108 

%willing to connect 44 50 57 60 75 84 

Based on 283 interviews. 



35.
 

SECTION VI - CONNECTION TO AN IMPROVED KENNEDY SYSTEM
 

Willingness to Connect
 

66. 	Respondents were asked whether they would be willing to
 

connec to an improved Kennedy system, which was described
 

as being:

(a) a sweet water supply - to offset complaints
 

about saltiness/bad taste of the existing
 

water;
 

(b) in the respondents' area - so that the
 

opportunity to connect was explicitly
 

offered; and
 

(c) at high pressure for 24 hours a day - to 

offset compalints about inadequate supply, 

67. 	By the time interviewing took place there had been advertising
 

coverage in the local newspaper and on the radio (by the
 

Kennedy authority and Haskins & Sells jointly), Respondents
 

were therefore aware that improvements were a real possibility,
 

although how far they believed the description given to them
 

is not known.
 

68. 	Approximately half of the 156 businesses not already connected
 

stated that they were willing to connect (compared with only
 

32% 	of households). Table 18 shows that the proportion
 

of different types of business willing to connect broadly
 

reflected the proportion o:' each which was already connected,
 

The 	present level of consumption of those already connected
 

tended to be lower than that of those willing to connect
 

(table 19). (The same relationship with consumption is
 

apparent in the proportions of businesses willing and not
 

willing to connect).
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TABLE 20 - REASON GIVEN FOR NOT CONNECTING TO
 

IMPROVED KENNEDY SYSTEM
 

NUMBER % OF THOSE ASKED 

Connection too expensive 22 29 

Water too expensive 3 4 

Water too salty 0 0 

Landlord's responsibility 27 35 

Other 29 38 

Don't know 11 14 

Based on 77 interviews. 

(On average each business gave 1.2 reasons) 
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69. 	We asked these businesses what they thought it would cost
 

to connect. (The average cost calculated by the Kennedy
 

authority was 300 Rials - $70 approx.) 79% of these did
 

not know, and the estimates made by the remainder tended
 

to be lower than the minimum actual cost. If the costs
 

were correctly known, more of those stating they would
 

connect could be expected no to do so. (See paragraph 53(b)).
 

Reasons for not Wishing to Connect
 

70. 	Table 20 shows the reasons given by those who stated that
 

they were not willing to connect to the improved Kennedy
 

system. As with the present system (see table 13), a
 

large proportion (29%) answered "connection too expensive"
 

and very few (4%) gave the reason "water to expensive".
 

71. 	A very large proportion (52%) gave other reasons, or did not
 

know the reason, for not wishing to connect. We discussed
 

this group in relation to the present system in para 55.
 

Unless their needs or attitudes change, these businesses
 

seem unlikely to connect whatever the cost and level of
 

service offered.
 

72. 	Finally table 20 identifies a group of tenants (35%) of the
 

total) who were unwilling to make a decision on connection,
 

Not all business tenants referred a decision to their
 

landlord; some might connect on their own initiative,
 

although they might not be responsible for doing so. Some
 

of those deferring to a landlord may simply have been
 

expressing disinterest. Future connection policy will
 

need to take into account the extent to which connection
 

is the responsibility of landlords rather than the
 

consumers.
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SECTION VII - WATER CONSUMPTION FROM AN IMPROVED KENNEDY SYSTEM
 

73. 	Businesses already connected to the Kennedy system, or
 

which expressed willingness to connect to the improved
 

system, were asked about their expected consumption from
 

the improved source, assuming unrestricted supply and a
 

range of different prices.
 

74. 	These hypothetical questions (answered by 82% of those
 

businesses asked) appear to have been well understood,
 

and the answers are sufficiently consistent to merit
 

careful analysis. The results are probably the best indication
 

of future demand that could have been collected, but
 

there remains a basic ambiguity about whether businesses
 

would behave in practice as they indicated.
 

Relaxation of the Supply-Restriction
 

75. 	Respondents suggested they might increase consumption by
 

15-20% following relaxation of the supply restriction, although
 

those consuming least anticipated larger percentage increases.
 

(See diagram 1 and table 21). This compares with an average
 

20% increase anticipated by households).
 

76. 	Table 22 shows that those businesses which did not receive
 

sufficient water from the Kennedy system at present suggested
 

larger increases (30%) than businesses already receiving sufficient
 

water (13%), or businesses willing to make a connection to
 

Kennedy (9%). (The very small increases suggested by this
 

latter group may indicate the difficulty respondents had in
 

answering these hypothetical questions. The increase suggested
 

is much lower than a comparison of present consumption levels
 

would suggest is likely (see table 19)).
 

77. 	Table 23 shows the possible increases in consumption for each
 

type of business. Restaurants suggested smaller possible
 

increases than the average, while offices and lodging houses
 

suggested rather larger increases.
 



TABLE 21 - PERCEITAGE CHANGE INWATER CONSUMPTION
 

WITH CHANGES INAVAILABILITY AND PRICE
 

MEAN MEAN IMPLIED %BUSINESSES 

CONSUMPTION %CHANGE PRICE NOT CHANGING 

ELASTICITY CONSUMPTION 

37
At present pr'co (2) 9.4 + 17 -

At half price (3) 11.5 + 27 0.54 25 

At twice price (3) 8.0 - 16 0.16 37 

Based on 202 interviews.
 

Notes: (1)Only 821% of those asked were able to answer these questions.
 

(2)Compared with consumption from restricted water supply at present price.
 

(3)Compared with consumption from unrestricted supply at present price.
 

TABLE 22 - PERCENTAGE CHANGE INWATER CONSUMPTION 

WITH CHANGES INAVAILABILITY AND PRICE 

BUSINESSES WITH KENNEDY CONNECTION BUSINESSES WILLING TO
 

CONNECT TO IMPROVED
NOT RECEIVING SUFFICIENT
RECEIVING SUFFICIENT 

WATER KENNEDY SYSTEM
WATER 


48 42
Number of businesses 78 


Mean change at present
 
+ 30%price (1, + 13% 9% 

Mean change at half 
+ 26% + 27% + 30%price (2) 


Mean change at double
 
- 18% - ll% - 17%price (2) 


Based on 168 interviews.
 

Notes: (1) Compared with consumption from restricted supply at present price.
 

(2)Compared with consumption from unrestricted supply at present price.
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TABLE 23 - INCREASE INCONSUMPTION BY TYPE OF BUSINESS
 

WITH RELAXATION OF SUPPLY RESTRICTION (%) 

TOTAL SHOP RESTAURANT WORKSHOP OFICE LODGING OTHER 
CAFE HOUSE 

Total answering 182 98 27 25 8 9 15 

% of Those Answering: 

No increase 5 5 11 0 0 0 7 

0 - 9% Increese 37 36 44 28 25 44 47 

10 - 19% 7 2 15 16 38 0 0 

20 - 59% 18 17 19 28 13 22 7 

60 -99% 3 2 4 0 0 33 0 

More than lO1% 10 12 4 12 25 0 7 

Don't know 19 26 4 16 0 0 3, 

100 1 00 100 100 100 100 100 
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Change in Price of Unrestricted Water Supply
 

78. 	Diagram 2 and table 21 show the suggested changes in
 

consumption with hypothetical clanges in the price of water.
 

At half the present price respondents anticipated that
 

consumption might increase by between 25% and 35% above
 

unrestricted consumption at the present price, compared
 

with an average 38% increase for households. (The
 

kinks in the cumulative frequency curves at 10, 15, 20,
 

25 and 30 cubic metres per month indicate the approximations
 

made by respondents in answering these questions).
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79. 	On the other hand, at twice the present price, respondents
 

stated that their demand would fall by:

(a) 35% for thL 10% of business consuming
 

the least amount of water (up to about
 

1 cu.m. at present);
 

(b) between 10 and 20% for the 40% of
 

businesses at present consuming between
 

1 cu.m. and about 61 cu.m.; and
 

(c) less 	than 5% for the 30% of businesses
 

consuming the largest amounts at present
 

(more than about 6 cu.m.).
 

Smaller business uers are probably less committed to the
 

Kennedy system and may be able to reduce consumption, or to
 

find adequate alternative sources of supply, more easily
 

than larger business users. (The average fall in demand
 

from households was anticipated to be 15%).
 

80. 	Existing and potential consumers anticipated very similar 

reactionsto the suggested price changes (table 22). Except 

for those existing consumers who do not receive enough 

water at present, respondents suggested that doubling the 

price of water could wipe out the benefits of the unrestricted 

supply. Whether this is likely, in view o. earl'.er cor..ntnts 

on the relative importance of the cost of water (para. 34), 

or in view of the proportion of businesses which received 

additional water from water carriers at high marginal cost, 

is not possible to say. 

Price Elasticity of Demand
 

81. 	Table 24 compares the suggested changes in consumption following
 

a decrease or an increase in the price of water. For ease
 

of comparison we have also indicated the implied price elasticities
 

of demand (the price elasticity is the percentage reduction in
 

quantity for a 1% increase in price).
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82. 	As we would expect for a commodity as important as water,
 

demand from the majority of businesses is inelastic (that is
 

less than one) for both decreases and increases in price,
 

although demand is more responsive to price reductions (mean
 

between 0.5 and 0.6) than it is to price increases (mean
 

between 0.1 and 0.2). These characteristics are consistent
 

with our assessment of a highly supply-constrained market with
 

extremely low levels of present consumption. (The elasticities
 

are themselves related; businesses which are more responsive to
 

one price change are also more responsive to the other).
 

Differences in Anticipated Consumer Behaviour
 

83. 	We have also compared the reactions of businesses to
 

hypothetical increases in supply or in price (table 25).
 

This table reveals four differenL patterns of anticipated
 

behaviour which we describe as follows:

(a) maintaining a minimum or satisfactory
 

level: 34 businesses in the bottom left
 

corner of the table proposed to maintain
 

their present level of consumption regardless
 

of whether supply or price increased;
 

(b) 	minimising expenditure (subject to
 

satisfying minimum consumption needs):
 

30 businesses on the vertical edge proposed
 

to reduce consumption as price increased but
 

hold it at present levels if supply increased;
 

(c) maximising consumption (subject to a limit
 

on expenditure): 25 businesses on the
 

horizontal edge would maintain their present
 

consumption regardless of price increases,
 

but increase it as supply increased;
 

(d) unconstrained by either supply or price:
 

23 businesses on the diagonal of the table,
 

with 22 other businesses elsewhere between
 

the two edges, would both reduce consumption
 

as price increased and increase consumption
 

as supply increased.
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TABLE 26 - TYPE OF TOILET FACILITY 

DENSITY DENSITY DENSITY TOTAL 

ZONE I ZONE 2 ZONE 3 

Total Busirosse 
Interviewed 8 98 175 283 

%With Own [oilet: 

flush connecttd to sewer 0 18 25 23 

Flush coprected to septic tank 0 31 1 11 

Non-flush connected to 

cess-pit 13 8 1 4 

Other 0 1 0 -

13 58 27 38 

%Without Own loilet; 

Shdre neighbour's 0 6 8 7 

Public toilet 0 12 34 25 

Othe 87 19 27 26 

Owi toilet inadjacent 

premises 0 4 3 3 

87 42 73 62 

Based on 83 responsgs. 

- less fha, %. 
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SECTION VIII - EXISTING SEWERAGE SERVICES
 

Type of Toilet Facility
 

84. 	As Table 26 shows, only 38% of the businesses interviewed had
 

a toilet on the premises kcompared with 86% of households).
 

In all cases but one, this was not shared with another business
 

or household.
 

85. 	The kind of toilet facility used by these businesses and
 

those without their own toilet is described in table 26.
 

Overall, some 22j% of businesses (26% of households) had
 

a flush toilet connected to the municipal sewer.
 

86. 	Because of the limited extent of the sewer and the lower
 

density of development, septic tanks and cess-pits occurred
 

more frequently in zone 2 (nearly 40% of businesses). As
 

a result, the proportion of businesses needing to use
 

public toilets or toilets in other premises (22%) was
 

lower than in zone 3 (45%). The differences within this
 

total probably reflected the availability of public
 

toilets in Taiz (these are provided at some mosques
 

and by the municipality).
 

87. 	For those businesses without their own toilet, the designation
 

'other' was used mainly by respondents who defecated upon
 

the ground(for example, on waste ground, or building sites).
 

This proportion wEs highest (87%) on the edge of the built-up
 

area, but was still very high within the town (between 19
 

and 	27%).
 

Distance to Outside Toilet
 

88. 	We asked those businesses which did not have their own toilet
 

how far the toilet they used was from their premises. Overall
 

70% of businesses were within 40 metres of the toilet they
 

used and only 15% were further than 100 metres.
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TABLE 27 - REASONS GIVEN BY BUSINESSES FOR NOT 

HAVING A FLUSH TOILET CONNECTED TO THE SEWER 

RUSINESSES WITH:
 

OWN TOILET NO TOILET
 

54 170
Total number of reasons given 


of thoe asked answering:
 

Water too expensive 0 2
 

Service not available 
 77 27
 

7 14
Connection too expensive 


16 6
Limited water supply 


Don't need/want 7 15
 

16 33
Otheridon't know 


Based on 219 interviews.
 

(On average each business gave 1.0 reasons).
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89. 	Those businesses sharing a neighbour's toilet had less far
 

to go than the average. On the other hand, those claiming
 

to use a public toilet, or one in their own adjacent
 

premises, had much further to go than the average. We
 

believe that in ri-actice some of this group may well use
 

'other' facilities.
 

90. 	A very high proportion of those using an 'other' facility
 

(32%) were unable to state how far away it was.
 

Cost of Sewerage Service
 

91. 	Only 7% of the businesses with their own toilet paid for
 

sewage disposal, whereas 26% of the businesses without their
 

own toilet paid something for the toilet they used. The
 

majority of the latter group paid ten Rials a week or less
 

(just over $2.00), possibly a gratuity to the mosque
 

attendant or charges for the use of municipal toilets.
 

Reason for not Having Flush Toilet
 

92. 	We asked those businesses without a flush toilet connected
 

to the sewer why they did not have such a facility. Table 27
 

presents the reasons that were given.
 

93. Among businesses with their own toilet, the most important
 

reason was "service not available", particularly those
 

businesses which had their own septic tank. The second
 

most important reason was the limited water supply,
 

especially for businesses with a cess-pit ot some other
 

type of toilet.
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94. 	For businesses without their own toilet, availability of
 

service was the most important reason given. In addition,
 

those sharing a neighbour's toilet cited the connection
 

cost as a significant deterrent.
 

95. 	Those using public toilets or 'other' facilities gave as
 

a second reason "other/don't know". As with connection
 

to the Kennedy water system, we feel that these are probably
 

businesses without adequate facilities which are not
 

interested in a improved service (para. 53.).
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TABLE 28 - WILLINGNESS 10 CONNECT TO EXTENDED SEWERAGE SYSTEM BY TYPE OF BUSINESS
 

TOTAL SHOP RESTAURANT WORKSHOP OFFICE LODGING OTHER
 
CAFE HOUSE
 

lotal number of businesses 283 164 29 39 10 9 32 

already connected 23 26 17 15 40 22 16 

Total with own toilet w 44 23 1 5 5 5 5 

% willing to connect 68 55 100 80 60 80 60 

Total with no toilet 175 99 23 28 1 2 22 

willing tG connect 46 57 35 25 0 1O 37 

Not already connected to municipal sewer 
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SECTION IX - CONNECTION TO AN IMPROVED SEWERAGE SERVICE
 

Willingness to Connect
 

96. 	As part of the interview, businesses were asked if they
 

would pay to connect to the municipal sewerage system
 

if it were extended to their area (interviewers were
 

instructed to say "to the street outside" if asked for
 

further details or if the respondent did not understand
 

the question).
 

97. Half of the businesses at present without sewerage
 

service were willing to ccnnect to the extended system,
 

about the same as the proportion of households, varying
 

between 68% of those with their own toilet facility and
 

46% of those with no toilet. These proportions do
 

not vary significantly with the type of business
 

(table 28). Relatively few restaurants had their
 

own toilet or were willing to connect. This has
 

implications for overall standards of public hygiene.
 



TABLE 29 - REASONS FOR NOT HAVING A FLUSH lOILET CONNECTED TO THE SEWER 

PRESENT SEWERAGE SERVICE 

TOTAL 
WATER
TOO 

EXPENSIVE 

DON'T
NEED/ 

WANT 

OTHER/
DON'T 

KNOW 

SERVICE
NOT 

AVAILABLE 

CONNECTION
TOO 

EXPENSIVE 

NATER
SUPPLY 

LI TEn 

TOTAL 108 1 25 44 26 11 1 

LUj 

' 

%of Total 

Connection too 
expensive 

Don't need 

100 

10 

39 

1 

0 

1 

23 

0 

19 

41 

0 

9 

24 

4 

7 

10 

6 

2 

1 

0 

1 

Other 37 0 5 22 2 0 

Don't know 22 0 1 13 7 1 0 

Businesses willing 
to connect 

% Willing to corebct 

116 

10 

2 

2 

5 

4 

20 

17 

56 

48 

16 

14 

17 

15 

Based oi,23interviews. 

(On average each business gave 1.? reasons). 
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Reasons for Not Wishing to Connect
 

98. When asked the reason for not wishing to connect, the
 

answers given were as follows:-


No. 'Percentage 

Connection too expensive 7 8 

Don't need/want 33 36 

Landlord's responsibility 31 33 

Other 3 3 

Don't know 19 20 

93 	 100
 

99. 	As with connection to the Kennedy system, a significant
 

proportion of businesses claimed that connection was the
 

landlord's responsibility. We will take this into account
 

when 	recommending future connewtion policy.
 

100. 	The high proportion who gave the reason "don't need/want"
 

may reflect those with their own septic tanks, as well
 

as those not interested in improved service.
 

101. 	The cost of connection appeared not to be recognised as a
 

major problem, although 74% of businesses did not know what
 

the cost was when asked. With better information about
 

the actual costs, more businesses might be deterred.
 

102. 	Table 29 compares the reasons given by businesses for:

(a) 	not having a connection now; and
 

(b) 	not wishing to connect in the future.
 

103. Most of the respondents who originally gave the reason that
 

the service was not available, later stated that, if it
 

became available, either:

(a) 	they did not need it; or
 

(b) 	they did not know the reason; or
 

(c) they gave a reason not coded on
 

the questionnaire.
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104. 	Over 50% of the businesses gave the same answer to both
 

questions - extension of the system alone would not affect
 

their attitudes. An educational or legislative programme
 

may therefore be necessary if universal connection to the
 

sewer is to be achieved.
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