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Abstract
This review assesses the planning procedures being used to locate facilities; the appropriateness of the designs for classroom buildings and of the materials used for construction; the quality of construction; the effectiveness of supervision and the cost of constructing the facilities in Kano, Kaduna and Kwara States and of similar facilities in other sub-Saharan African countries.
EXECUTIVE SUMMARY

Purpose of the Consultancy

1. The purpose of the consultancy was to conduct a comparative review of construction costs of the infrastructure for basic education school facilities that had been constructed in the last five years in Kano, Kwara and Kaduna States.  

2. In addition to researching the costs of the facilities provided by various stakeholders in the education sector, the review was to take into account the appropriateness of design, suitability of specification and quality of construction of the facilities.  A comparison was also to be made with costs of similar facilities in other sub-Saharan African countries.

Conclusions

3. Following the review of new facilities for basic education in the three States, a number have conclusions have been arrived at that could influence the way that future construction programmes are designed and implemented and that could possibly reduce costs.
4. The provision of facilities for basic education should be seen as a process that starts with planning, continues with the design of facilities and the specification of materials and ends with construction and supervision.  At the end of the process it will be possible to establish the final cost of the facilities.  The conclusions of the review are therefore set out in a manner that takes account of this process starting with planning and ending with the cost of the facilities.  It also sets out what are considered to be the main factors contributing to the poor quality of the finished facilities and their high cost relative to similar facilities in other sub-Saharan African countries.
Planning for New and Renovated Facilities for Basic Education

5. Very little planning for the provision of facilities for basic education seems to take place and the lack of proper planning in all three States is leading to unnecessary spending on the construction of school facilities and therefore a waste of scarce resources.

Appropriateness of Designs for School Facilities

6. While most of the classroom designs seen go some way to deal with the tropical climate, all of them could be improved.  Classroom sizes provide adequate space for 40 primary school pupils but there is no provision of the larger classrooms and specialist facilities that are required for junior secondary schools.  All States are still using classroom furniture that is impeding the introduction of innovative, pupil-centred teaching techniques and no allowance is being made for disabled access to classrooms or toilets.  The latrines and toilets being provided by all programmes are all poorly designed.  

Suitability of Construction Materials 

7. Most of the materials being used for construction are suitable for their purpose and most of the problems seen are being caused by the poor quality of the materials being used.  Some of the materials that are being used are however not considered appropriate and these include the terrazzo floors and aluminium roof sheets both of which are expensive and a waste of resources. 

8. The ‘Impact Building System’ being used in Kwara State is not considered an appropriate solution to the problem of constructing facilities for basic education and while the materials being used in the buildings being funded by JICA in Kano are much better quality than in most of the other programmes the amount of reinforced concrete that is being used in these buildings cannot really be justified.  

Quality of Construction

9. The quality of the construction seen at nearly all of the schools is generally very poor and in some cases unacceptable.  The SESP schools are in some respects better constructed but there are problems even with these buildings.  The only real exceptions to the generally low standards are the buildings being constructed in Kaduna and Kano using Japanese funds.  

10. The poor quality of the construction seems to be being caused by a number of factors: incompetent contractors selected through a restricted and possibly politically influenced bidding system; under-pricing of bids by contractors; the use of poor quality materials and unskilled labour by contractors and very poor supervision.

Cost and Effectiveness of Supervision

11. Poor supervision of the construction contracts being implemented by all agencies apart from those being implemented by JICA in Kano must be one of the main reasons for the poor quality of the buildings seen during the school visits.

12. Even though all of the buildings being constructed are fairly simple in design, from the poor standard of construction seen at all schools it would appear that the contractors are not getting enough supervision and assistance from the consultants and particularly from the site supervisors.  Buildings are not being constructed in accordance with drawings and specifications and although it is the contractor’s responsibility to do this, the consultants are being paid to ensure that the contractors fulfil their contractual obligations.  

Cost of Facilities

13. The cost of constructing basic education facilities by all agencies is comparatively high if compared to similar facilities in other sub-Saharan African countries.  This disparity cannot be due to the quality of materials and construction in Nigerian schools as these are generally poor.  The reasons are more likely to be: inaccurate and possibly over-inflated estimates of construction costs; leaking of budgets to contractors prior to bidding; non-transparent procedures used for the pre-selection of contractors and therefore the use of incompetent contractors; inadequacies in the bidding and evaluation processes and the fact that the market is not being allowed to establish the real cost of constructing school facilities.  
Options and Next Steps
Planning

14. In order to best use the resources available for the provision of good quality facilities, these resources must be properly directed and the best way to do this is for the SUBEBs to use the school census data to ensure that appropriate size schools are provided at all locations.  

15. SUBEBs should also consider the renovation of existing buildings rather than the construction of new ones and when planning the provision of new (or the renovation of existing) facilities they should make provision for water supplies and appropriate numbers of latrines.   SUBEBs should also put in place plans for the maintenance of all school facilities.  

Classroom Design

16. It is proposed that the design of classroom buildings is rationalised and that one size of classroom is provided for primary schools and that a larger classroom size is provided for junior secondary schools together with a small number of even larger classrooms for project and group work and specialist rooms such as libraries, laboratories and workshops.
17. Consideration should be given to providing single classroom or three classroom primary schools in remote rural villages with small numbers of primary school age children.    
18. The design of the VIP latrines should be modified.  Sustainable double-pit VIP latrines should be provided at all schools; the sizes of pits should be enlarged and the vents to the pits modified to enable the latrines to function properly.    

Classroom Construction

19. Classroom construction should be simplified with walls of sandcrete or fired-clay blocks; floors of 100mm concrete slabs reinforced with mesh and finished with a steel trowel so that a screed is not necessary; windows and doors of 2mm thick single-skin steel sheets with good quality hinges; roof structures of steel trusses at 3.0 metre centres with steel rafters over end and cross walls and verandas and steel pipe columns to verandas; purlins of 100 x 50mm treated timber; ceilings of 12mm plywood fixed to the underside of the purlins; and colour-coated 28 gauge steel corrugated roof sheets with large roof overhangs on all sides of the buildings.  

20. The proposals above apply to buildings to be constructed by contractors.  If buildings are to be constructed by communities then they should be further simplified.  While foundations must be constructed of sandcrete blocks, superstructure walls could be constructed of either cement-stabilised soil blocks or of mud blocks; roof trusses could be made of treated timber and doors and shutters could be made of timber.  
Construction Costs

21. While construction costs should be reduced by omitting expensive materials such as terrazzo floors and aluminium roofing sheets and by simplifying construction, overall construction costs will probably not be reduced unless the whole process of procuring buildings is radically changed.  

22. Realistic and accurate prices must be used for budget estimates and these must include contingency sums.  Accurate and comprehensive bidding documents must be prepared consisting of detailed drawings, bills of quantities and specifications for all materials.  The tenders should be properly advertised with adequate time given for the contractors to visit sites and prepare their bids.  The bids should be opened in public and professionally evaluated.  If pre-selection of contractors is to take place then this must be an open and transparent process so that only properly qualified, experienced and registered contractors are used and there is no possibility of political interference.  Budgets must be available for use when required and contracts should be awarded within a short period to avoid any price escalation caused by delays.  Consideration must be given to the location of the construction sites and it must be accepted that costs for remote rural sites will be higher than those for more accessible sites.  

23. It must also be recognised that while buildings constructed with good quality materials to a good standard might cost more initially, they will last longer and cost less to maintain than less expensive buildings constructed badly using cheaper materials.     

Supervision

24. Even if the process of procuring buildings is radically changed as outlined above, it will still be impossible to ensure that the buildings are constructed to an acceptable standard without regular, independent, professional supervision of the work.  
25. Contractors do not appear to be very competent and require constant professional supervision and it is recommended that construction consultants are employed to supervise all school construction programmes.  This type of supervision is not cheap but is essential if good quality buildings are to be procured and the SUBEBs should budget accordingly providing up to 10% of the estimated construction cost for supervision.
Community-based School Construction

26. One way of driving down the cost of provision at least of primary school construction particularly in remote, rural locations where contractors are difficult to find is to use school or community committees to manage the construction work.  The designs for the facilities to be constructed by local builders and managed by communities should be simple to construct using locally available materials and easily understood techniques.   It must be recognised however that the budgets for the work must be realistic and that communities will require a great deal of technical assistance in managing the construction work.
INTRODUCTION

Purpose of the Consultancy

27. The purpose of the consultancy was to conduct a comparative review of construction costs of basic education school infrastructure facilities that had been constructed in the last 5 years in Kano, Kwara and Kaduna States.  These are the states where the State Education Sector Project (SESP) is being implemented using a World Bank credit.

28. In addition to researching the costs of the facilities provided by the various stakeholders in the education sector, the review was to take into account the appropriateness of design, suitability of specification and quality of construction of the facilities.  A comparison was also to be made if possible with construction costs of similar facilities in other sub-Saharan African countries.
Structure of Report

29. The provision of facilities for basic education should be seen as a process starting with planning, design of facilities and specification of materials and construction and supervision.  At the end of the process the facilities are constructed and it is possible to establish their final cost.
30. The report is therefore structured to illustrate this process and the problems that are being encountered at each stage which are leading to the comparatively high cost of facilities in all three States.
31. The report therefore  sets out the findings of the review in terms of the planning necessary for the provision of facilities for basic education, the appropriateness of the design of facilities, the suitability of the materials specified or used, the quality of the construction, the cost and effectiveness of the supervision and finally the cost of the facilities.

32. The report draws conclusions from these findings and under ‘Options and Next Steps’ sets out recommendations for the planning, design, construction and supervision of future construction programmes of facilities for basic education schools which should lead to an increase in the quality of such facilities and possibly reduce their cost.

33. Reports on the schools visited in the three States and on the situation in each State in terms of the provision of facilities for basic education schools which form the basis for the findings and conclusions are attached as annexes as are the terms of reference for the assignment.

METHODOLOGY and MAIN ACTIVITIES

34. A total of just under three weeks was spent in Nigeria and approximately four days was spent in each of the three States carrying out research into the planning, design, construction, supervision and cost of facilities being constructed for basic education.  

35. Meetings were held with technical staff of UBEC in Abuja and MOE and SUBEB staff in each State to discuss the provision of facilities for basic education by the individual States, the State and UBEC, the Education Trust Fund (ETF) and by communities through ‘self-help’.  Meetings were also held with MOE and SUBEB staff and with consultants working on the SES Project in each State.  Meetings were held where possible with the staff of consultants hired to supervise the construction of basic education facilities and with contractors engaged in the construction of such facilities.  

36. Meetings were also held with staff of the Japanese Embassy and of a Japanese consultancy firm responsible for the pilot phase of a proposed JICA-funded basic education construction programme in Kano State.  

37. Documentation for the basic education facilities being constructed by all agencies in the three States including drawings, specifications and bills of quantities was reviewed in order to assess the design of the facilities being constructed for basic education, the quality of the documentation being provided to contractors, the specification of the materials being used and the cost of the facilities.

38. A number of schools in each State where the construction of facilities for basic education is under way or has recently been completed were visited in order to assess the quality of the work that is being carried out.  See Annex 1.
39. The findings of the review are compared, in terms of the cost of facilities, to the findings of a similar review carried out in December 2006 in Kaduna, Niger, Bauchi and Lagos States.

FINDINGS
40. The findings of the review are set out below in terms of the planning necessary for the provision of facilities for basic education, the appropriateness of the design of facilities, the suitability of the materials specified or used, the quality of the construction, the cost and effectiveness of the supervision and finally the cost of the facilities.

41. Detailed findings of the review in each State which form the basis for this section are set out in Annex 1.

Planning for New and Renovated Facilities for Basic Education

42. While planning for the provision of facilities for basic education was not mentioned as a topic to be covered by the assignment, the lack of proper planning in all three States is leading to increased and unnecessary spending on the construction of school facilities and therefore a waste of scarce resources.

43. Very little planning for the provision of facilities for basic education seems to take place.  In Kwara State the annual ‘action’ plan for the provision of new facilities is based upon the requests from PTAs and head teachers.  In Kaduna and Kano States it is claimed that the school census data is used to select schools for renovation or the provision of new facilities but from the schools visited it seems doubtful whether any meaningful planning does take place.  Standard classroom buildings are being used to provide new buildings and schools have been visited that have had sufficient classrooms for the existing school population but have then had additional and unnecessary new classroom buildings provided.  

44. While SUBEB staff in both Kaduna and Kano States claim that they are moving towards a ‘whole school development’ policy where existing buildings are renovated, new classrooms, toilets, water supplies and other facilities are provided if necessary it seems that this is only really happening in isolated cases.  

45. Existing buildings are in most cases not being renovated but instead additional classroom buildings are being provided; primary and junior secondary schools are not being provided with numbers of toilets based on the numbers of students rather than token numbers of standard, small toilet buildings; adequate numbers of offices and staff rooms are not being provided and junior secondary schools are not being provided with even the most basic laboratories, workshops and libraries.

46. In none of the States does it appear that any provision is being made for small schools in rural villages with very small primary school age populations.

Appropriateness of Designs for School Facilities

47. In order to make classrooms as comfortable as possible they must be designed to cope with the hot humid tropical climate that prevails over most of the country for a large part of the year while still being comfortable in the rainy season and at higher altitudes.  This usually means providing classrooms with high ceilings, plenty of opening windows to allow for cross-ventilation and large roof overhangs to keep the sun off walls and windows.  While most classrooms seen had reasonably high ceilings (although most government-funded buildings had flat ceilings the SESP-funded buildings had ceilings that followed the roof slope and were therefore higher) none of the buildings had large enough roof overhangs to keep the sun out of windows.  Most buildings did however have adequate numbers of opening windows on both sides of the classrooms to allow for cross-ventilation.  The central cupboard on the rear wall in the standard UBEC classroom design used in SUBEB buildings in Kaduna and Kano States does however block out a lot of light and ventilation and the lighting to the Impact Building System buildings in Kwara State is uneven because of the positioning and number of the windows.

48. The main determinate for the design of classrooms other than the climate are the number of students per class, the space allowed per student and the type of furniture provided.  The classroom sizes seen in the three States range from 52.31m² to 60.48m² and class sizes range from 10 or 15 to 90 or more.  The federal government has however set the maximum number of students per class at 40 and the minimum area per student for primary schools at 1.2m² giving a minimum classroom size of 48m² which all States are exceeding (1.2m² is however considered to be very small; 1.3/1.4m² per student is more acceptable especially if ‘book corners’ are being provided).

49. It should be noted however that all States are providing the same size classrooms for primary and junior secondary schools.  The latter should be larger as the students are older and require larger furniture.

50. All States are still using narrow writing desk with fixed, narrow seating benches as classroom furniture and this is impeding the introduction of innovative, pupil-centred teaching techniques.  These benches are usually designed to accommodate two students but were seen seating up to four students and in some schools classrooms did not have any furniture and students were being taught while sitting on the floor.

51. While the buildings should be designed to ensure comfort for the users they should also be designed to reduce both capital and maintenance costs.  The former will be covered in a later section but the design aspects that affect maintenance will be covered here.  In a tropical country with a high rainfall care must be taken to keep rain off walls and foundations in order to reduce the need for frequent painting and erosion of the ground around the foundations.  None of the buildings seen had roof overhangs large enough to protect end and rear walls and foundations from driving rain.  The SUBEB buildings in Kano State are particularly poorly designed in this respect.

52. No allowance is being made for disabled access to classrooms or toilets.  Most buildings are set at least 300mm above ground level with no access ramps and there are 150mm steps up to classrooms from access verandas.  Only the SES Project is providing disabled toilets and even these have access via steps and not ramps.

53. The VIP latrines being provided for students in all States by all programmes except the Impact Building System programme in Kwara State are very poorly designed and will not function as intended.  All latrines are being provided with some sort of natural lighting and none of the vent pipes go through the roof.  In order to function properly, latrine cubicles should be kept dark and the only source of light to the pit should be from the top of the vent pipe (which should be above the roof and which should be closed with mosquito mesh).  The light at the top of the vent pipe will attract any flies that breed in the pit and the flies will die when trapped by the mosquito mesh.  Other design faults are that the size of the pits are generally too small; there is in many cases a lack of access to the pits for emptying and no pits are being constructed with weep-holes in the walls to allow moisture to percolate out.

54. The Impact Building System programme is providing students’ flush toilets that are attached to all of the classroom buildings that they are constructing even on those sites (which are the majority) that do not have a piped water supply.  It should also be noted that the SES Project is providing flush toilets for staff at all of their sites again including those with no piped water.  This type of toilet is not appropriate for students or staff in the majority of primary and junior secondary schools especially in the rural areas as they will not function as intended and will become a major maintenance issue.

Suitability of Construction Materials 

55. The construction of the standard buildings that are being used by the SUBEBs in all three States for State-funded, State/UBEC-funded and ETF-funded buildings is similar: strip foundations with 230mm sandcrete blocks filled with concrete; 150mm reinforced concrete floor slabs finished with 25mm terrazzo laid on 25mm screed; 230mm hollow sandcrete block superstructure walls rendered both sides with RC lintels and ring beams; painted steel shutters and doors; timber trusses at 1200mm centres with 6mm fibre-cement ceilings fixed to battens below the trusses; 0.7mm or 0.55mm thick aluminium longspan roof sheets on timber purlins and RC veranda columns and beams.  The only variation is in Kaduna State where 150mm thick fired clay blocks finished fair-face both sides are used for superstructure walls.   

56. The ‘Impact Building System’ being used in Kwara State consists partly of a package of pre-fabricated parts that are assembled on site to produce classroom buildings.   The buildings have traditional floors consisting of a concrete slab cast on foundation walls built on concrete footings.  The walls are constructed of pre-cast reinforced concrete columns (shown as 175 x 175mm on drawings but actually 120 x 160mm) cast into concrete foundations at approximately 1500mm centres.  The columns are rebated on each side to accept 1400 x 300 pre-cast concrete wall panels which also slot into each other.  Steel doors and windows also slot into the rebates in the pre-cast columns.  The classrooms are divided with walls constructed of the same pre-cast columns and panels.  The columns should be connected at the top with an in-situ reinforced concrete ring beam around the building and across the internal cross walls.  The roof is constructed of prefabricated steel trusses (which should sit on top of the ring beam) made in two halves which are bolted together on site.  The roof covering is of 0.5mm aluminium long-span roof sheets (although in the BoQs they are specified as 0.35mm) fixed to steel ‘Z’ purlins at 1200mm centres.  The trusses at the ends of the buildings are sealed off with steel sheets bolted to the trusses.  The ceilings are of corrugated aluminium sheets fixed on framing fixed to the underside of the trusses.

57. The construction of the SES Project buildings is similar in all States apart from the roof and ceiling construction which has been changed in Kwara State.  Floors are of 100mm concrete with mesh reinforcement on either traditional foundations of sandcrete blocks filled with concrete on strip footing or at sites with low bearing capacity soils, RC ground beams that with the reinforced slab form a raft foundation.  Floors are finished with 20mm thick terrazzo laid on a 30mm thick sand: cement screed.  Superstructure walls are hollow 230mm sandcrete blocks rendered and painted both sides with steel shutters and doors.  The steel shutters have fixed glazed panels over.  There are RC lintels over shutters and doors and an RC ring beam around the building at the top of the walls.  In Kwara State the roof construction is of timber trusses at 1200mm centres (8No per classroom) supporting 75 x 50mm timber purlins at 750mm centres supporting 0.55mm thick (as stated in the BoQs; on the drawings roof sheets are shown as 0.45mm thick) aluminium roof sheets and the flat ceilings are of hollow PVC panels fixed to timber framing fixed under the trusses.  The trusses over the veranda are supported on 100mm diameter steel pipe columns.  The roof construction in Kaduna and Kano States is of steelwork: steel angle rafters over end and cross walls; steel trusses at the centre of classrooms; long-span steel Z-purlins spanning between trusses and rafters; steel pipe veranda columns and internal ceilings following the slope of the roof of gypsum panels with a skimmed, painted finish.  

58. If the quality of the materials being used for the construction of facilities was of a reasonable standard then there would not be many problems.  However the quality of concrete being used for foundations, floor slabs in buildings generally and particularly the columns, suspended floors and beams in the 2-storey SESP buildings is very poor and the latter especially gives great cause for concern.  The quality of the sandcrete blocks being used for foundation and superstructure walls is also very poor (being made from a very weak mix and not properly cured) at nearly all schools.  The quality of the fired-clay blocks being used in Kaduna State for superstructure walls in SUBEB managed schools is much better than that of the sandcrete blocks but unfortunately they are being very badly laid (it takes considerable skill to build a single-skin block wall that is fair-face on both sides) and they are considerably more expensive than the sandcrete blocks.  

59. A lot of money is being spent (and wasted) on terrazzo floors for both rooms and verandas under the mistaken impression that these will give a longer lasting finish than the traditional sand: cement screed floors.  This would be true if the terrazzo was mixed and laid properly but unfortunately in the majority of cases seen it is not and in many schools it is lifting and cracking already.

60. The quality of the steel shutters and doors that are being specified probably in the belief that they will last longer than timber shutters and doors also leaves much to be desired.  All of the doors and shutters being used for SUBEB-managed schools in all three States are very poor quality being made of single sheets of 1mm thick steel with very poor quality hinges.  These will, as can be seen on existing buildings at many schools where doors have fallen off their hinges, be the cause of continuing maintenance problems.  The shutters and doors being used on the SESP schools in Kaduna and Kano States are better quality and have better hinges but the shutters and doors in the SESP schools seen in Kwara State are very poor quality and also have vents with very dangerous sharp edges.  The door hardware (locks and handles) that is being used in nearly all buildings is very poor quality and will cause continuing maintenance problems.

61. The main difference in the materials being specified and those being used in the various programmes is in the roof construction.  All buildings being managed by the SUBEBs in all three States and the SESP buildings in Kwara State have roof structures made of timber and while the specifications on the drawings and in the BoQs for the timber are acceptable, the actual timber that was being used at the school sites visited is definitely not acceptable.  The material specified for the roof sheets in all of the programmes is aluminium of varying thicknesses and the thickness specified for the SUBEB-managed schools in Kwara State is the only acceptable one (0.7mm) but this is not actually being used as it is presumably too expensive!  The thicknesses of the roof sheets specified for the buildings in the other programmes range from 0.35mm to 0.55mm none of which is satisfactory.  It should also be noted that in none of the buildings are the correct washers and roof screws being used which are very important when using aluminium roof sheets and in none of the buildings seen were there sufficient numbers of fixings to the roof sheets.  The problems that can be encountered when using aluminium roof sheets of inadequate thickness are illustrated by the schools around Zaria in Kaduna State where a lot of roof sheets and flashings have been torn and ripped off by strong winds.  A further problem with the roofs in the SESP schools is the use of long-span steel purlins which the contractors are having problems in fixing properly.

62. The construction of the buildings being funded by the JICA in Kano State is: floors are of 30mm screed laid on 120mm reinforced concrete floor slabs bearing on 250 x 550mm ground beams spanning between RC columns sitting on large RC bases (there are no traditional footings); RC columns are 250 x 250mm at 2.6 metre and 2.8metre centres along the length of the building and at 4.5 metre, 2.5 metre and 2.0 metre centres across the width of the building; RC beams are also constructed at the top of cross and end walls following the slope of the roof; walls are of 150mm sandcrete blocks, rendered and painted both sides with 250 x 450mm ring beams 2.4 metres above floor level; doors and windows are of sheet steel with fixed glazed openings with burglar bars above; roofs are of 0.55mm aluminium sheets laid on bituminous felt sheets laid on 12mm plywood sheets fixed to 80 x 100mm purlins fixed with MS angle cleats to either the concrete beams to the top of cross and end walls or to the top members of the steel trusses (2No per classroom).  All of the materials being used are of comparatively good quality.

Quality of Construction

63. The quality of the construction seen at nearly all of the schools visited is generally very poor and in some cases unacceptable.  The only exceptions to this are the two classroom buildings being constructed in Kaduna and Kano using Japanese funds.

64. The main problems are related to the construction of the roofs.  The timber roof structures being used for all buildings managed by the SUBEBs in all three States and in the SESP schools in Kwara State are of particular concern.  In none of the ones seen were the trusses being constructed in accordance with the drawings and in none of them were the correct quality or sizes of timber members being used.  Fixings of the truss members generally consist of one or more nails instead of bolts and the fixing of the trusses to the structure of the buildings was also generally inadequate.  Some of these roofs especially in parts of the States that are very exposed and subject to strong wind and rain storms must be in danger of being destroyed.

65. While the steel roof structures being used on the SESP schools in Kaduna and Kano States are generally better than the timber roofs, there are problems even with these.  Roof structures in many schools are not properly aligned; sag bolts are missing from purlins or are fixed in the wrong positions and many purlins are twisted or not straight.  At all schools the separating tape that is supposed to be fixed between the steel purlins and the aluminium roof sheets has not been used and this will eventually lead to a reaction between the steel and the sheets and a breakdown of the sheets.  It should also be noted that the bituminous felt that is supposed to be fixed along the tops of walls to separate the sandcrete blocks and cement render from the roof sheets and stop the roof sheets being attacked by the cement is again either not being used or not being used as it should be and this will also lead to a breakdown of the roof sheets.

66. While at the IBS schools the steel roof trusses and purlins seem to be well made, there are also problems with these roofs: the purlin spacing is too large for the thickness of roof sheet that is being used and the roof sheets are inadequately fixed with fixings only at side laps.  There are other problems with the construction of these schools: the columns being used are 120 x 160mm not 175 x 175mm as shown on the drawings; only one type of column is being used with rebates for panels on two opposite sides and this means that there is no structural continuity at the corners of the buildings or at the cross walls; the ring beams shown on the drawings have not been constructed at any of the buildings seen and they have been replaced with two horizontal reinforcing rods (which in later buildings have been covered in some places in poor quality concrete although they cannot be considered as ‘beams’) welded to the reinforcing rods protruding from the top of the pre-cast columns with the result that there is very little holding the top of the building together; the omission of the ring beams also means that the steel trusses are only supported on two reinforcing rods which will eventually rust and break leaving the trusses unsupported; the quality of the pre-cast columns and panels is generally poor and this means that the panels do not fit properly into the columns and the panels do not fit together as they should; in some columns the concrete is so poor that the reinforcement has been exposed and many columns and panels are damaged.

67. As noted above the quality of the concrete being used in the SUBEB-managed schools and the SESP schools is the cause of much concern particularly in the SESP 2-storey buildings.  The mixes being used are very weak with poor quality sand, inadequate amounts of cement and large aggregate and poor vibration leading to very weak concrete with many voids.  Shuttering is poor quality and badly fixed and reinforcement is badly placed and fixed; some concrete beams to first floor slabs were seen with large areas of reinforcement visible instead of having 25/30mm of concrete cover.  In many of the single-storey buildings, ring beams at the tops of walls that should go all around the buildings have been omitted from cross, end and veranda walls.

68. The sandcrete blocks that are being used are very weak having too little cement in the mix and not being properly cured.  Any product containing cement should be cured (ie kept damp) under cover for at least three weeks so that it reaches its maximum strength.  All the blocks seen were being stacked in the open under the hot sun immediately after being made and did not stand a chance of being cured properly or of reaching their optimal strength.

69. Terrazzo floors as noted above were being badly mixed and laid and many were cracking or lifting off the floor slabs.

70. The standard of construction of the Japanese-funded classroom building in Kano is generally very good.  This has however only been achieved by daily supervision of construction by an experienced Japanese engineer who has checked all of the materials being used to ensure that they are of an acceptable quality, who has supervised every aspect of the work to ensure that it is being carried out properly and who has assisted the contractor in the management of the work.

Cost and Effectiveness of Supervision

71. The buildings being constructed using State funds, State/UBEC funds and ETF funds in Kwara and Kano States are (or should be) being supervised by technical staff from the SUBEBs either from the centre or from the Zonal or LGA offices.  In Kano State 2% of the construction cost is supposed to be used by the SUBEB for the management and supervision of construction and this is probably also the case in Kwara State.  However in neither of the States do the SUBEBs at any level have dedicated vehicles to use for supervision and obtaining vehicles, fuel and DSAs for staff involved in supervision is very difficult.  In Kano it was stated that SUBEB staff have to travel with contractors in order to carry out any supervision, a situation that is far from ideal.

72. This situation would go some way to explain why many if not most of the buildings seen that are supposed to be supervised by SUBEB staff are not being constructed in accordance with the drawings and specifications and why the standard of work is generally so poor.  

73. The buildings being constructed using the Impact Building System in Kwara State are not being supervised by an independent agency.  The construction is being managed and supervised by the construction company’s own project manager with no independent supervision.  This could explain why the construction is not following the drawings and BoQs in many respects and why the standard of construction is also so poor in many respects.  

74. There is very little possibility of guaranteeing a good standard of construction for buildings being constructed by any agency or donor without regular supervision by experienced construction professionals and professionals who are independent from the company constructing the buildings.

75. In Kaduna State SUBEB are no longer supervising construction contracts themselves but are using a firm of construction consultants to supervise all of their contracts.  Fees for the consultants are based upon the Federal Government scale of fees and for supervision this is 25% of the total fee.  The total fee depends on the construction cost (based on a sliding scale) and for this year the total construction cost is ₦950 million and the supervising consultants fees are ₦84 million or 8.8% of the construction cost (this does however include evaluating contractor’s bids as well as supervision).  There are a total of 63 construction sites this year and the consultants have three teams of architects, engineers and quantity surveyors who are supposed to visit each site in their area every week.  On large contracts the consultants should provide supervisors who are based on site but it should be noted that at no site visited was a representative of the consultants present.  The SUBEB technical staff based in the LGAs are supposed to monitor the progress of the construction on each site and have been provided with motor-cycles for this purpose.

76. Even though the buildings are fairly simple, it seems from the site visits that the capacity of the local contractors to build good quality buildings using the correct materials is very low and that they require full-time supervision from experienced professionals.  It would appear however from the poor standard of materials and construction seen on the sites that they are not getting the supervision from the consultants that they require.   The consultants in this case seem to be receiving a reasonable level of remuneration and there is therefore no excuse for the inadequate level of supervision.
77. The buildings being constructed by the SES Project in all three States are being supervised by firms of construction consultants and both construction and supervision are being monitored by technical staff at either the MOE or the SUBEB.  The consultants in all the States are (or are supposed to be) providing resident supervisors at each site and other senior technical staff to monitor the work of the contractors and the supervisors.  

78. In Kwara State there are a total of 15 sites scattered around the State; in Kaduna State there a total of 38 school sites in 6 LGAs and the sites in each LGA form one bidding lot and contract package; in Kano State there are a total of 45 school sites in 9 LGAs and the sites in each LGA form one bidding lot and contract package.  The estimated duration of the construction contracts in Kaduna and Kano States was 6 months but this seems to have been badly under-estimated and contracts in Kaduna are in fact taking 12/15 months and in Kano are taking at least 3 months longer.  

79. The total construction cost in Kwara State is ₦572,348,420,000 and the consultant’s fees are ₦4,663,500 which includes their fees, reimbursables and other running costs and which is 2.56% of the construction cost.  The total construction cost in Kaduna State was estimated at US$6.138 million and the consultants fees for the estimated six months construction period was ₦15,000,000 (US$100,000 or 1.63%) which will now be at least doubled to cover the extra construction period.  The total construction cost in Kano State was ₦1,183,508,512 (US$78,900,567) and the consultants fees for the estimated six months construction period and the six month retention period was ₦25,001,623 (US$166,677 or 2.11%) which should now be increased to cover the extra construction period.  
80. Given the very poor standard of construction seen on the project school sites in all three States it would appear that the contractors are not getting the type of supervision that they require from the consultants and particularly the site supervisors.  Buildings are not being constructed according to the drawings and specifications and while it is the contractor’s responsibility to do this, the consultants are also being paid to ensure that this is happening.  The level of fees and reimbursables being paid to all three consulting firms does seem to be low.
81. Even though the buildings are fairly simple, the steel roof structures that have been designed and specified are probably not something that the contractors have much experience of.  They therefore require additional assistance from the consultants in the construction of the roofs, something that they do not appear to have been receiving given the problems seen with the roof structures.  There are also problems with the quality of the concrete floor slabs and the terrazzo floors and these could have been improved with better supervision from the consultants.  The 2-storey schools that were visited in all three States raise the most concerns.  The quality of the reinforced concrete is generally extremely poor and the consultants should have ensured that the quality was acceptable or failing that they should have raised concerns about the quality of the concrete something which they do not seem to have done.  

82. It should be noted that at only one site visited (in Kwara State) was a resident supervisor present and he knew that the consultant was going to visit the site.  No supervisors were seen at any other sites.

83. With regard to the classrooms being renovated using ‘self-help’ it seems that PTAs and communities are receiving no technical assistance to help them manage and supervise the construction of the buildings.  If the role of the contractor is removed from the construction process then some form of technical assistance must be given to the PTA or the community in managing the construction process and if this is not provided then there is no way of guaranteeing good quality buildings.  It should be noted here that the Social Mobilisation Departments in the SUBEBs that manage such projects have no technical staff to assist communities when constructing buildings.  SUBEB technical staff based in the LGAs are supposed to provide some assistance but in most cases they do not have vehicles and other resources to enable them to do this.

Cost of Facilities

84. Every year the SUBEBs in all three States have to submit a plan and a budget for the construction and renovation of school facilities to UBEC for approval.  In order to establish the annual budget for school construction supported by UBEC (which seems to be the largest school construction budget and of which, UBEC provides 50% and the State provides 50%), the technical staff in the SUBEBs (or consultants in the case of Kaduna State) prepare estimates of the cost of the school facilities to be constructed in that year.  These estimates seem in all cases to be based on material and labour costs in the State capitals but in Kano State the SUBEB stated that they include a distance factor for distant sites but no evidence was seen to support this.  All States have problems in accessing the 50% of the budget to be provided by the State (without which no construction is possible).  In Kaduna it seems to take a year before it is possible to access the State budget but in Kwara and Kano States it can take two or three years before the State budget is available.  This means that by the time the budgets become available building costs have increased and because neither UBEC nor the States include any contingency sums in their budgets, the amount of construction possible has to be reduced.

85. Having arrived at a budget, contracts are put out to public tender in all three States.  There are however two factors that can distort the final cost and lower the quality of the school buildings.  One is that in all three States the contractors who are allowed to bid are pre-selected by the SUBEBs and this pre-selection process does not seem to be a public process.  This makes the process open to political interference, does not ensure that only qualified and experienced contractors are allowed to bid for the work and means that bids are liable to be accepted from contractors who are not qualified to carry out the work.  The other factor is that in all three States only those bids that are within 5% above or below the SUBEB estimates are considered as eligible for acceptance.   This means that the accepted bids for those sites that are a long distance away from the State capitals are liable to be below the real cost of constructing the buildings, (this also assumes of course that the budgets are realistic in the first place).  This must contribute greatly to the poor quality of materials and workmanship that were seen at all of the SUBEB-managed sites.

86. The bidding process for the SESP schools in all three States seems to have been managed by the project teams.  International Competitive Bidding was used because of the size of the bidding packages but in all three States only local contractors submitted bids.  It was not clear whether any pre-selection of contractors was carried out.  In Kaduna State the procurement consultant stated that their construction consultants had produced estimates for the bid packages based upon average material and labour costs in the State and it is probable that this happened in the other two States.  In Kaduna States these estimates were used in evaluating the bids from contractors; ie they had to be close to these estimates in order to win a contract.  It is probable that this also happened in the other States.  This would mean that, as in the SUBEB-managed construction contracts, prices for contracts in distant parts of the States would be likely to be too low which would contribute to the poor quality of work seen in some of the rural schools.

87. In order to assess the cost of typical classroom buildings constructed by all of the construction programmes in all three States, priced bills of quantities for standard classroom buildings were reviewed.  For the contracts managed by the SUBEBs, the priced bills of quantities that were used to establish the 2009 budgets (the latest available) were reviewed.  For the contracts managed by the SESP project units, priced bills of quantities for standard SESP classrooms at typical sites were reviewed and for the JICA-funded classroom building in Kano, the cost of the building was obtained from the supervising engineer.  The cost of the classroom buildings together with square metre costs and costs per classroom are set out in Table 1.
88. It should be noted here that it was not possible to carry out an independent check on the rates for materials and labour used to price any of the bills of quantities and therefore it is impossible to say whether any of the square metre costs for any of the programmes are realistic.  However, it can be seen that: 

· The rates per square metre for SUBEB-managed schools in Kwara and Kano States fall between US$173 and US$178 and are therefore fairly similar.  They are also comparable with rates for primary schools in Liberia although these are being constructed to a lower specification.
· The rate for the SUBEB-managed schools in Kaduna State is higher at US$214 but this can probably be explained by the use of fired-clay bricks that have to be transported from Niger State and are therefore much more expensive than the sandcrete blocks used in the other States.
· The rates per square metre for SESP-managed schools in Kaduna and Kano States range from US$198 to US$213 and are therefore also fairly similar.  The main reason for the rates being higher than those for the SUBEB-managed schools is probably the more expensive roof structures.

· The rate for the SESP school in Kwara State is however very much lower than those for the other States at US$123 and this is probably because: the roof structures are constructed of timber rather than steel; the contractor gave an 18% overall discount on his price which was already comparatively low and the standard of construction at this school is probably the worst seen at any of the schools visited.  The contractor seems to have badly under-priced the work and then seems to have tried to reduce costs by using sub-standard materials and skimping on the quality of the work.

· The cost of the JIC-funded classroom building in Kano is twice that of the SUBEB-managed contracts and over a third more than the SESP-managed contracts.  This can be explained by the complexity and extremely high cost of the RC structure of the building (which is massively over-designed) as well as by the very good quality of the materials and the workmanship.  The contractor also knew that the work would be supervised by a Japanese engineer and presumably priced his bid accordingly knowing that he would not be able to get away with poor quality materials and shoddy workmanship.

· The square metre rates for all types of classroom buildings are higher than those for similar buildings in Malawi and Kenya.

89. It should also be noted that the poor quality of the materials being used at many if not most of the sites visited and the poor quality of the workmanship indicate that: 1) that the contractors have either under-priced the true cost of the buildings and are trying to save money by using poor quality materials and un-skilled (and therefore cheap) labour or 2) the contractors are using poor quality materials and unskilled labour in order to increase their profits.  
90. The classroom buildings being constructed in Malawi are being constructed to a lower specification in that walls are constructed of cement-stabilised soil blocks that are only rendered on the external surface of the end walls and there are no ceilings which would at least partly explain their lower cost.  However, the classroom buildings being constructed in Kenya are broadly comparable to the SUBEB buildings having corrugated steel roof sheets on timber purlins and timber trusses, rendered and painted concrete block walls and  steel windows but are still a lot lower in cost than the SUBEB buildings.
	Comparative Classroom Costs: Nigeria, Liberia, Malawi and Kenya   all costs shown in US$

	
	2-Classroom Building
	3-Classroom Building
	4-Classroom Building

	Nigeria

40 students/

classroom
	Total 

Cost
	M²

Cost
	C/room 

Cost
	Net C/room 

Area
	Net Area/

Student
	Total 

Cost
	M²

Cost
	C/room

Cost
	Net C/room

Area
	Net Area/

Student
	Total

Cost
	M²

Cost
	C/room

Cost
	Net C/room 

Area
	Net 

Area/

Student

	Kwara State
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	SUBEB
	33,587
	176
	14,561
	56m²
	1.4m²
	43,730
	173
	14,309
	61m²
	1.5m²
	-
	-
	-
	
	

	IBS
	-
	-
	-
	
	
	43,504
	179
	13,179
	57m²
	1.4m²
	-
	-
	-
	
	

	SESP
	19,302
	123
	9,775
	56m²
	1.4m²
	27,315
	117
	9,261
	56m²
	1.4m²
	-
	-
	-
	
	

	Kaduna State
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	SUBEB
	33,935
	214
	17,390
	56m²
	1.4m²
	-
	-
	-
	
	
	-
	-
	-
	
	

	SESP
	31,176
	200
	15,788
	56m²
	1.4m²
	44,195
	198
	15,657
	56m²
	1.4m²
	-
	-
	-
	
	

	Kano State
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	SUBEB
	-
	-
	-
	
	
	41,903
	178
	14,512
	56m²
	1.4m²
	-
	-
	-
	
	

	SESP
	33,212
	213
	16,819
	56m²
	1.4m²
	47,260
	202
	16,024
	56m²
	1.4m²
	-
	-
	-
	
	

	JICA
	
	
	
	
	
	78,800
	359
	25,787
	52m²
	1.3m²
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Liberia

44 students/

classroom
	-
	-
	-
	
	
	-
	-
	-
	
	
	54,500
	176
	13,625
	55m²
	1.25m²

	Malawi

60 students/

classroom
	24,279
	135
	12,140
	82m²
	1.4m²
	-
	-
	-
	
	
	-
	-
	-
	
	

	Kenya

50 students/

classroom
	29,308
	169
	14,654
	65m²
	1.3m²
	-
	-
	-
	
	
	-
	-
	-
	
	

	
	14,806*
	86*
	7,403*
	65m²
	1.3m²
	
	
	
	
	
	
	
	
	
	


Table 1: Comparative Classroom Costs 2009/2010 Note: Costs are for facilities constructed by contractors apart from those marked with an asterix* which are for community contracting using local builders on a labour-only basis.  Construction costs for Nigerian States include 5% for with-holding tax, 5% for contingencies and 5% for VAT; preliminary costs are included in the material rates.  Construction costs for the Liberian facilities include 5% for preliminaries and 10% for contingencies.  Construction costs for the Malawian facilities include 8% for preliminaries.  Construction costs for the Kenyan contactor-built schools include 16% for VAT, 3% for with-holding tax, 5% for preliminaries and 5% for contingencies.  
91. It is interesting to compare the classroom costs set out above with those found during a similar review exercise that took place in December 2006 (see Table 2).  This table sets out construction costs for projects that had been implemented in the then recent past by SUBEBs, the World Bank and JICA in a number of States.  

	Primary School Building Costs by M²                                              Note: 1US$ = ₦130

	State
	Project
	Date
	Cost M²
	Notes

	92. 
	93. 
	94. 
	₦/M²
	US$/M²
	95. 

	Adama
	ETF
	2005
	12,879
	99
	*

	Oyo
	ETF
	2002/2003
	16,776
	129
	*

	Osun
	ETF
	2002/2003
	6,780
	52
	*

	Jigawa
	ETF
	Not known
	15,669
	121
	*

	Bauchi
	ETF
	2005
	13,548
	104
	*

	Kaduna
	ETF
	2005
	13,242
	102
	*

	
	
	
	
	
	

	Kaduna 
	World Bank
	2005
	13,242/15,997
	102/123
	**

	Niger
	World Bank
	2005
	9,259/10,561
	71/81
	

	Ebonyi
	World Bank
	2004
	9,993/25,007
	77/192
	

	
	
	
	
	
	

	Kaduna 
	State/UBEC
	2005
	14,788
	114
	*

	Cross River
	State/UBEC
	2005
	19,474
	150
	*

	Lagos
	State/UBEC
	2005
	15,629/23,285
	120/179
	*

	Bauchi
	State/UBEC
	2005
	14,696/15,863
	113/122
	*

	
	
	
	
	
	

	Abuja
	Federal UBEC
	2006
	20,700
	159
	***

	
	
	
	
	
	

	Bauchi
	New Prototype
	2006
	12,521
	96
	***

	
	
	
	
	
	

	Niger
	JICA
	2005
	35,360
	272
	****


Note: 
* includes VAT and contingencies




** includes VIP toilets and well

*** calculated by consultants using contractors’ rates and good quality materials


**** includes cost of Japanese consultants

Table 2: Comparative Construction Costs from Construction Review Mission in December 2006

96. The table shows that there was then a large variation in construction costs between the various programmes.  It was impossible during the State visits to ascertain which prices were realistic because of 1) the way contracts were awarded with no open bidding and 2) because of the very poor documentation (especially the specification of materials) of the contracts making it difficult to know what the contractors were actually pricing for.

97. The quantity surveyors on the review team were therefore asked to price, using then current 2006 prices of good quality materials, a typical UBEC 3-classroom building and this indicated a cost of ₦20,700m² (US$159m²) (see Abuja: Federal UBEC).  Taking this cost as the base cost of good quality construction, it can be seen from the table that construction costs in most projects in most States were being badly under-priced which would have accounted in part at least for the very poor standard of construction that was seen everywhere during the review mission.
98. A new and very simple prototype classroom building (suitable for use in community-based construction projects) was designed and the quantity surveyors priced this building again using then current prices for good quality materials and this indicated a cost of ₦12,521m² (US$96m²) a saving of 39% on the then standard UBEC building (see Bauchi: New Prototype).  
99. It can also be seen that costs in the States visited during the present review have risen dramatically compared to the costs in 2006 but the quality of the buildings is not much improved.  
100. It would be interesting therefore to carry out a similar exercise to that carried out in 2006:

· Use an independent and reliable quantity surveyor to price the SUBEB bills of quantities to see if the budget prices that the SUBEBs are using are realistic;

· And prepare working drawings and priced bills of quantities (again using an independent and reliable quantity surveyor) for the new designs proposed in the current review and see how they compare in price to both the SUBEB and SESP designs.
Community-Based School Construction

101. With regard to the classrooms being constructed or renovated by ‘self-help’ it seems that communities are receiving insufficient funds with which to construct good quality buildings and no technical assistance to help them manage and supervise the construction of the buildings.  It should be noted that the Social Mobilisation Departments in the SUBEBs who manage the ‘self-help’ programme have no technical staff to provide assistance to communities when constructing buildings.

CONCLUSIONS

Planning for New and Renovated Facilities for Basic Education

102. Very little planning for the provision of facilities for basic education seems to take place and the lack of proper planning in all three States is leading to unnecessary spending on the construction of school facilities and therefore a waste of scarce resources.

103. While there seems to be a move towards a ‘whole school development’ policy where existing buildings are renovated, new classrooms, toilets, water supplies and other facilities are provided if necessary it seems that this is only really happening in isolated cases.  

104. Existing buildings are in most cases not being renovated but instead additional classroom buildings are being provided; primary and junior secondary schools are not being provided with adequate numbers of toilets based on the numbers of students rather than token numbers of new toilet building; adequate numbers of offices and staff rooms are not being provided and junior secondary schools are not being provided with even the most basic laboratories, workshops and libraries.

105. In none of the States does it appear that any provision is being made for small schools in rural villages with very small primary school age populations.

Appropriateness of Designs for School Facilities

106. The main determinates for the design of classrooms in tropical countries are the climate, the number of students per class, the space allowed per student and the type of furniture provided.  

107. While most of the classroom designs that were reviewed provide the ceiling heights and cross-ventilation necessary to provide comfortable conditions for the students and teachers, none of them had roof overhangs large enough to keep the sun out of the rooms which could it very uncomfortable for students sitting in direct sunlight (this also has implications for maintenance).

108. The classroom sizes seen in the three States range from 52.31m² to 60.48m² and provide adequate space for 40 primary school pupils.  There is however no standardisation of classrooms and no provision is being made in any of the States for the larger classrooms that are required for junior secondary school pupils or, apart from in the SES Project, for the specialist facilities required for junior secondary schools.

109. All States are still using narrow writing desks with fixed, narrow seating benches for two or more students as classroom furniture and this is impeding the introduction of innovative, pupil-centred teaching techniques.  

110. No provision is being made for disabled access to classrooms or toilets and only the SESP project is providing a disabled toilet and even these have access via steps and not ramps.

111. The VIP latrines being provided for students in all States by all programmes are poorly designed and will not function as intended.  The flush toilets being provided for students by the IBS programme and for staff by the SESP programme are not considered appropriate for rural schools with no piped water supply.

Suitability of Construction Materials 

112. Many of the materials being used for the construction of facilities for basic education are suitable for this purpose.  Most of the problems seen are being caused by the poor quality of the materials being used.

113. The concrete slabs and sandcrete blocks that are being used for floors and walls are quite suitable for these purposes if the quality of the materials used is as specified.  Unfortunately at most of the schools visited the quality of these materials was poor to unacceptable.  The fired-clay blocks being used for walls in Kaduna State are an acceptable alternative but are expensive and are not being properly laid.  Treated timber roof trusses constructed of the materials specified would be acceptable for the roofs but at none of the schools visited were the trusses being constructed to an acceptable standard.  The concrete frames being used for the construction of the 2-storey SESP buildings would also be acceptable if they were being constructed properly but unfortunately the standard of construction is extremely poor.  The quality of the steel shutters and doors that are being specified in the belief that they will last longer than timber doors also leaves much to be desired.  The steel doors and shutters being used for all of the SUBEB-managed schools in all three States (and the SESP schools in Kwara State) are very poor quality and will be the cause of continuing maintenance problems.  

114. Some of the materials that are being used are not considered appropriate and these include the terrazzo floors which are very expensive and generally badly constructed and are considered unnecessary.  A more economic solution if properly constructed would be a self-finished concrete floor slab.  The aluminium roof sheets that are being used on most buildings are also a waste of resources as they are expensive, the thin gauges being used are not strong enough to withstand strong winds and inadequate numbers of the wrong type of fixings are also being used.

115. The ‘Impact Building System’ being used in Kwara State is not considered an ideal solution to the problem of constructing facilities for basic education especially in rural areas because of its expensive if constructed properly and its inherent deficiencies (the small number of windows; the space above ceiling level between classrooms; the design of the wall panels that means that they are going to get extremely dirty; the quality of the pre-cast units and the problems in fitting them together and the attached toilets). 

116. The materials being used in the construction of the buildings being funded by the Japanese Government are much better quality than in all of the other programmes but the amount of very expensive and unnecessary reinforced concrete that is being used in what should be simple single-storey buildings cannot really be justified.  

Quality of Construction

117. The quality of the construction seen at nearly all of the schools visited is generally very poor and in some cases unacceptable.  The SESP schools are in some respects better constructed but there are problems even with these buildings.  The only real exceptions to the generally low standards are the two classroom buildings being constructed in Kaduna and Kano using Japanese funds and the building in Kano is very much more expensive than any of the buildings being constructed by the other programmes and has had intensive supervision by a Japanese consultant.

118. The poor quality of the buildings seems to be caused by a number of factors: incompetent contractors selected through a very restricted and possibly politically influenced bidding system; under-pricing of bids by contractors and the subsequent use of poor quality materials to reduce costs; the use of poor quality materials and unskilled labour by contractors in order to increase profits and the very poor standards of supervision by both SUBEB technical staff and private construction consultants (see below).

Cost and Effectiveness of Supervision

119. Poor supervision of the construction contracts being implemented by all agencies apart from the JICA classrooms in Kano must be one of the main reasons for the poor quality of the buildings seen during the school visits.

120. The SUBEBs who are managing the contracts being implemented using State funds, State/UBEC funds and ETF funds in Kwara and Kano States receive (or should receive) 2% of the overall construction cost for management and supervision of construction but in neither of the States do the SUBEBs at any level have dedicated vehicles to use for supervision and obtaining vehicles, fuel and DSAs for staff involved in supervision is very difficult.   They therefore have some excuse for not providing the level of supervision that is required.

121. The buildings being constructed using the Impact Building System in Kwara State are not being supervised by an independent agency and this could explain why the construction is not following the drawings and BoQs in many respects and why the standard of construction is also so poor in many respects. 

122. In Kaduna State the SUBEB are using a firm of construction consultants to supervise all of their contracts who this year are receiving 8.8% of the total construction cost in fees (this does however include evaluating contractor’s bids as well as supervision).  From the very poor quality of the work seen at the schools visited it would appear however that the contractors are not receiving the supervision that they require even though the consultants are receiving a reasonable percentage in fees and reimbursables.  

123. The buildings being constructed by the SES Project in all three States are being supervised by firms of construction consultants and both construction and supervision are being monitored by technical staff from either the MOE or the SUBEB.  The consultants in all three States are (or are supposed to be) providing resident supervisors at each site and other senior technical staff to monitor the work of the contractors and the supervisors.  The consultants in Kwara State are receiving 2.56% of the total construction cost; the consultants in Kaduna State are receiving 1.63% of the total construction cost and the consultants in Kano State are receiving 2.11% of the total construction cost as fees, reimbursables, etc.  

124. Even though all of the buildings being constructed are fairly simple in design, from the poor standard of construction seen at the SES Project school sites in all three States it would appear that the contractors are not getting the amount of supervision that they require from the consultants and particularly the site supervisors.  Buildings are not being constructed according to the drawings and specifications and while it is the contractor’s responsibility to do this, the consultants are also being paid to ensure that this is happening.    

125. The fees being paid to the consultants do however seem to be rather low (apart from in Kaduna State) and this could explain the consultants’ seeming lack of interest in ensuring that the buildings are constructed in accordance with the contract documents.  Experience in other African countries would indicate that fees for supervision of between 5% to 10% of the total construction cost (or in some countries even higher) would be more realistic.

Cost of Facilities

126. As can be seen from the square metre rates for the construction of classrooms provided in Table 1 above, the cost of constructing basic education facilities by all agencies in the three States visited is comparatively high.  The rates for contracts managed by SUBEBs in Kaduna and Kano States is similar to the rates for classroom construction in Liberia and the rates per square metre for SESP-managed schools in Kaduna and Kano States are higher than those for the SUBEB-managed schools probably because of the more expensive roof structures.  
127. The specifications of the buildings being constructed in Liberia are lower than that for the buildings being managed by the SUBEBs: superstructure walls are constructed of cement-stabilised soil blocks left un-plastered on the inside rather than sandcrete blocks rendered both sides; windows are simple openings in the blockwork rather than steel shutters and doors are made of timber rather than steel.  Liberia is however a high-cost country for any kind of construction programme as all materials including cement and apart from sand, large aggregate and timber have to be imported and the capacity of the local construction industry is very low.  

128. The real question is why all of the Nigerian classrooms cost more than similar schools in Malawi and Kenya and why some cost much more.  The schools in Malawi are being built to a slightly lower specification than the Nigerian schools with cement-stabilised soil block walls rendered externally only on end walls but windows and doors are of steel with burglar bars.  Roof structures are of timber but these are pressure-impregnated and support sand/cement roof tiles (with no ceilings).  The schools in Kenya are being constructed to a similar specification as the Nigerian schools and have rendered and painted concrete block or stone walls, steel casement windows with burglar bars and corrugated steel roof sheets on timber trusses.  Classroom buildings in both countries are apparently being constructed to acceptable standards and yet the classrooms in Malawi cost US$135m² and those in Kenya cost US$165m² compared to costs in the Nigerian States ranging from US$176 to US$214 (excluding the very low SESP prices in Kwara and the excessively high costs of the JICA classrooms) for what are on the whole, poorly constructed buildings.

129. This disparity cannot be due to the quality of materials and construction in Nigerian schools as these are, as has been pointed out above, generally poor.  The reasons are more likely to be: inaccurate and possibly over-inflated estimates of construction costs for budgetary purposes; leaking of budgets to contractors prior to bidding; non-transparent procedures used for the pre-selection of contractors (and possibly political interference); inadequacies in the bidding process and in the evaluation of bids and the fact that the market is not being allowed to establish the real cost of constructing school facilities.  

130. These factors together with the contractors’ knowledge that their work will not be properly supervised are combining to produce comparatively expensive buildings of poor quality and it can be said that none of the construction programmes is producing buildings that offer real value for money.   

Community-Based School Construction

131. The ‘self-help’ programme as it is presently constituted is wasting quite large sums of money on facilities that are usually badly built of poor quality materials.  Communities seem interested in participating in such programmes in order to provide facilities for their children but because of the low budgets and the lack of technical assistance that is being provided to them the results are not very impressive.

OPTIONS and NEXT STEPS

Planning

132. In order to use the resources available for the provision of good quality facilities, these resources must be properly directed.  The only real way to do this is to use the data available from the school census and the SUBEBs must ensure therefore that all government basic education schools whether provided by the States, UBEC, ETF or the LGEAs are included in the school census and that the census data is kept up to date.  

133. When planning any new school buildings SUBEB technical staff should visit the locations of the schools that are proposed to be included in order to check the numbers of classrooms and other facilities and their physical condition.  SUBEBs should also consider carrying out school facilities condition surveys that would establish the type, number and condition of facilities at all schools in the States.  This would be an expensive exercise but could save large sums of money in the long-term and would be essential before planning any major renovation and maintenance programmes.

134. Using the census data SUBEB must ensure that appropriate size schools are provided at all locations.  In very small rural villages this might mean providing a single-classroom school to accommodate all grades.  This will mean providing a larger than standard size classroom which will accommodate multi-grade teaching (see proposals below).  It will also mean training teachers in multi-grade teaching and it might also mean constructing a simple staff house in order to attract teachers to these sorts of villages.

135. In slightly larger rural villages it might mean providing a 3-classroom school where each classroom is used to accommodate 2 grades again using multi-grade teaching.  The 3-classroom schools could also be used as junior (grades 1-3) primary schools that feed senior (grades 4-6) primary schools located centrally to serve a number of villages.

136. Full grades one to six, 6-classroom or larger primary schools should only be constructed where the numbers of primary school age children are sufficient to provide around 40 students per class.

137. Similar criteria apply to the provision of junior secondary schools.  These should only be located where there are sufficient grade 6 leavers from nearby primary schools to provide around 40 students per class.  If new junior secondary schools are being planned (or existing ones extended) then they should also be provided with the other facilities necessary to teach the junior secondary school curriculum: a multi-purpose laboratory; a multi-purpose workshop for vocational teaching (if required by the curriculum) and staff and administrative accommodation and standard designs should be developed for these facilities.

138. When planning the provision of new (or the renovation of existing) facilities at primary or junior secondary schools it is necessary to make provision for a water supply and adequate numbers of toilets, probably VIP latrines.  No school at any level should be constructed without the provision of a dependable water supply and adequate numbers of functioning toilets, based on a ratio of 1 toilet to 40 students.  In order to attract and keep girls at basic education schools, toilets for girls should be physically separated from those for boys.

139. SUBEBs should consider the renovation of existing buildings where possible rather than the construction of new ones.  SUBEBs should also put in place a maintenance plan for the maintenance of all school facilities.  Renovating and maintaining buildings rather than just constructing new ones could save the States large sums of money.  

Classroom Design

140. A number of designs for classroom buildings and sizes of classrooms are at present being used when constructing facilities for both primary and junior secondary schools and, as indicated in the sections above, there are a number of issues with both the design and construction of these buildings.

141. It is proposed therefore that the design of classroom buildings is rationalised and that one size of classroom is provided for primary schools and that a larger size of classroom is provided for junior secondary schools.  Consideration should also be given to the provision of some even larger classrooms in junior secondary schools for project and group work; these are usually provided in the ratio of 1 large classroom to 4/5 standard classrooms.  

142. The basis for classroom design should be the furniture and it is proposed that the furniture to be used in both types of schools should be double desks with separate, individual chairs.  This will allow for the introduction of new, innovative teaching methods in both types of schools as it will be possible to move the furniture around and arrange it for discussions, group work, etc.  The desk size for primary schools should be 55cm x 110cm and that for junior secondary schools should be 60cm x 120cm.  A target classroom population of 40 in both types of school has been assumed.

143. The design of the classrooms should take account of the hot, humid tropical climate.  One access door should be provided and plenty of windows on both sides of the classrooms to provide light and cross-ventilation.  Ceilings should be high, following the underside of the roof to give maximum volume and roof overhangs should be large to give protection to the windows from solar penetration.  

144. Due consideration should be given to the use of the facilities by disabled children.  Ramps should be provided up to access verandas and access verandas should preferably be at the same level as classrooms.  Toilets with facilities for disabled children should also be provided.

145. It is proposed that four sizes of classroom are provided for basic education schools all based on a 3 metre structural construction grid:

· Primary Schools: the standard primary school classroom would be three structural grids long: 8.77 x 6.40 metres (56m² or 1.4m²/student).  This will allow sufficient space for the provision of a ‘book corner’.   A larger single classroom should be provided for very small rural schools with primary school age populations of up to 40 children and this would be four structural grids long: 11.77 x 6.40 metres (75m² or 1.9m²/student).  

· Junior Secondary Schools: the standard classroom would again be three structural grids long but would be wider to allow for the larger size of desk: 8.77 x 7.0 metres (61m² or 1.5m²/student).  There should also be a larger classroom for group work, etc and this would be four structural grids long: 11.77 x 7.0 metres (82m² or 2.0m²/student).  Other specialist rooms such as libraries, laboratories and workshops should also be provided for these schools but these should provide very simple basic accommodation.
146. The standard classroom designs should be used for all new basic education facilities constructed by all agencies including donors.

147. The design of the VIP latrines should also be modified in order that they function properly.  Double pit latrines should if at all possible be provided in order that the latrines will function at all times.  In this type of latrine, one pit is in use while the contents of the other pit dry out and become inoffensive over a period of six months or so; the pit can then be emptied.  The pits should also be larger than at present so that they will take longer to fill up; the cubicles should be un-lit and vents to the pits should be constructed of hollow blocks, painted black and taken at least 500mm above the roof level with mosquito mesh over the opening.

Classroom Construction

148. Classroom construction should be rationalised and simplified: foundation walls should be of 230mm hollow sandcrete blocks filled with concrete sitting on simple mass concrete foundations (raft foundations should only be used where absolutely necessary);  Floors should be 100mm concrete slabs reinforced with mesh and finished with a steel trowel so that a finishing screed of sand and cement or terrazzo is not necessary; walls should be of either 150mm fired-clay blocks left fair-face or 150mm and 230mm sandcrete blocks rendered both sides (window walls can be of 150mm blocks with 230mm piers below roof trusses); windows and doors should be of good quality 2mm thick single-skin steel sheet with good quality hinges; all walls should have a continuous ring beam/lintel at the top; classroom should have steel trusses at 3.0 metre centres (ie 2No per standard classroom) with steel rafters extending over verandas, steel rafters over end and cross walls and steel pipe veranda columns; purlins should be 100 x 50mm treated timber; ceilings should be of 12mm plywood fixed to the underside of the purlins (ie following the slope of the roof); roof sheets should be colour-coated 28 gauge steel corrugated sheets; there should be large roof overhangs on all sides of the buildings particularly at the rear.  

149. The proposals above apply to buildings to be constructed by contractors.  If buildings are to be constructed by communities (see also below) then they should be further simplified and costs further reduced.  While foundations must be constructed of sandcrete blocks, superstructure walls could be constructed of either cement-stabilised soil blocks or even of mud blocks if these are given adequate protection by the roof.  Roof trusses could be made of treated timber fixed at the same centres as the steel ones above and doors and shutters could be made of timber which are simple to make in rural situations and even more importantly, simple to repair.  

Construction Costs

150. The above proposals for simplifying construction should reduce costs because at least two of the most expensive items, the aluminium roof sheets and the terrazzo floors would be replaced and it is estimated, using the rates for materials contained in the SUBEB estimates, that the cost of the proposed new standard buildings could probably be reduced by at least 15/20% below the present cost of the SUBEB buildings.  What is not known however is how realistic the rates are that are contained in the SUBEB estimates and whether these rates are for good quality materials or for the poor quality materials seen on the sites and only by undertaking an independent assessment of the rates used in the bills of quantities will it be possible to estimate accurately whether or by how much costs can actually be reduced.  

151. In order to provide accurate estimates of the cost of the proposed new model classrooms for primary and junior secondary facilities, detailed drawings, specifications and bills of quantities would have to be prepared and the bills of quantities then costed by an independent and experienced quantity surveyor using real, market rates for good quality materials and workmanship, adjusted for a variety of site locations.

152. It must be recognised that while buildings constructed with good quality materials to a good standard might cost more initially, they will last longer and cost less to maintain than less expensive buildings constructed badly using cheaper materials.  It is just as important to consider the cost of a building over its lifetime as it is to consider its initial cost.   

153. It must also be recognised that unless bidding procedures are changed then the real cost of construction will never be determined.  In order to obtain accurate prices that reflect the real cost of construction, open and fair bidding procedures must be used for all tenders for school facilities with no possibility of political interference.  Adequate bidding documents must be prepared consisting of detailed drawings of the sites and of the proposed new or renovated buildings together with detailed bills of quantities for all aspects of the work including preliminaries, the buildings and site works as well as detailed specifications for all materials.  

154. The bids should be properly advertised with adequate time given for the contractors to visit sites and prepare their bids.  The bids should be opened in public and professionally evaluated.  If pre-selection of contractors is to take place then this must be an open and transparent process so that only properly qualified, experienced and registered contractors are used and there is no possibility of political interference.  Budgets must be available for use when required and contracts should be awarded within a short period in order to avoid any price escalation caused by delays.

155. Due consideration must be given to the location of the construction sites and it must be accepted that costs for sites that are located in remote rural areas will be higher than those for sites in more accessible locations and no attempt should be made to make contractors comply with budget estimates that could be out of date and/or inaccurate.  

156. All bidders should be asked to provide samples of the materials that they are going to use (especially doors, shutters and roof sheets) to ensure that they intend to use the materials specified or materials that are equal in quality.  The performance of the contractors should be evaluated when their contracts are complete and only those contractors who perform ie construct buildings in accordance with the drawings and specifications within the contract period should be allowed to bid for future work.

157. Only by using these procedures will it be possible to ensure that there is open competition for the work, that established and experienced contractors win contracts and that the winning bids reflect the use of good quality materials and workmanship.  If these procedures are followed, it should be possible to reduce the cost of new and renovated infrastructure for basic education.
Supervision

158. Even if the documentation of the buildings is adequate and the bidding procedures are undertaken in a professional manner as outlined above, it will still be impossible to ensure that the buildings are constructed as intended and to an acceptable quality without regular, independent, professional supervision of the work.  

159. Contractors in all of the States do not appear to be very competent and require constant supervision if they are to construct buildings to an acceptable standard using the correct materials.  The SUBEB project managers do not have the staff, the vehicles or the budgets to carry out this level of supervision and it is recommended that construction consultants are employed to supervise all school construction programmes.  The SUBEB’s role should be to monitor the work of the consultants and ensure that they are carrying out their work in accordance with their contract.

160. The consultants should employ full-time clerks of the works or site engineers to be based on all sites (or to cover a number of sites if they are close together) but these must be experienced and capable staff not the junior, inexperienced staff that consultants seem to be using at present.  The site staff will also require supervision and back-up from more senior construction co-ordinators if a large-scale construction programme is envisaged.  This type of supervision is not cheap but is essential if good quality buildings are to be procured.  SUBEBs should do a detailed analysis of the cost of providing such supervision and budget accordingly (supervision costs of up to 10% could be incurred especially if construction sites are scattered and located in remote rural areas).

161. It is recommended therefore that contracts for the supervision of all school construction programmes are awarded (after the usual open bidding procedures) to competent firms of local consultants with a proven track record of the supervision of similar projects and that a budget of approximately 10% of the estimated cost of the construction is included for supervision.  The performance of the selected consultants should be closely monitored by the SUBEBs and evaluated during and at the end of the construction programme in order to assess their performance and sanctions should be imposed on those consultants who do not perform ie they should not be awarded any further contracts.  This should be an incentive to them to carry out their duties effectively and professionally.

Community-Based School Construction

162. One way of driving down the cost of provision at least of primary school construction particularly in remote, rural locations where contractors are difficult to find is to use school or community committees to manage the construction work.  Communities managing school construction or renovation programmes need to set up School-Based Management Committees and receive training in planning, monitoring, management, reporting, financial control, etc.  The communities need to be informed of the contributions, whether financial, material or in the form of labour that they will be expected to provide and agreement reached on these before the construction programme starts.  The funding to be provided by the State, UBEC or any other agency should be accurately estimated by construction professionals and be sufficient to ensure the construction of good quality facilities.

163. The designs for the facilities to be constructed by local builders and managed by communities should be simple to construct using locally available materials and easily understood techniques.  

164. Communities will however require a great deal of technical assistance in managing and supervising the construction work as the role of the contractor in managing the work will have to be replaced and training of School-Based Management Committees in management and the provision of technical assistance for the supervision of construction needs to be budgeted for and included in any plans for community-based school construction programmes.  Experience in other countries suggest that, if properly planned and implemented such programmes can be very successful in providing good quality school facilities at a reasonable cost with a large degree of local ownership (see Kenyan example for instance in Table 1).
ANNEX 1: 
VISITS TO SCHOOLS WITH NEW & RENOVATED FACILITIES IN KWARA, KADUNA & KANO STATES

KWARA STATE

General 

165. A number of primary and junior secondary schools in and around Ilorin that have recently had new or renovated school buildings provided by a number of agencies were visited in January and June 2010 in order to assess the designs being used and the quality of the construction of the buildings.  

School Facilities Constructed Through SUBEB

166. Ali Maiyaki LGEA Primary School, Ilorin East:This school was established in 1992 and is situated on a large, gently sloping site next to a road.  There are numerous classroom buildings scattered around the site which have been constructed (and some renovated) by various organisations.  The original school buildings are in a bad state of disrepair and the end of one of them has actually fallen down.

167. A standard SUBEB 2-classroom building with an office/store in the centre is being constructed using UBEC and State funds.  The money was allocated by UBEC in 2006 but the building was not constructed until 2009 because the counterpart funds from the State were not available until then.  This means that the building was constructed in 2009 using a 2006 budget which would account to some degree to the poor quality of the materials and construction (see below).  Presumably material costs had risen in the intervening period and the contractor would have had to make savings if he was to make a profit.  The total budget was N3.5 million.  The construction was supervised by an engineer from SUBEB.  There are at present a class with a total of around 90 pupils in each classroom!

168. The building seems superficially quite well constructed but there are two serious cracks in two walls that indicate subsidence of the foundations.  The floors are finished in terrazzo and seem sound.  The steel shutters and doors are however poor quality and the roof sheets are 28 gauge steel sheets not aluminium sheets as specified in the BoQs.  There are also insufficient fixings to the roof sheets.  The ceilings are of hardboard not asbestos (or presumably fibre-cement) as specified in the BoQs and the roof is constructed with parapet walls at each end not the over-sailing roof that is shown on the drawings.  The edges of the end roof sheets are built into the parapet walls and will eventually rust and cause leaks.

169. Dr Bukola-Saraki Government Amube-Iya-Balogun Junior Secondary School, Ilorin East:  This school is situated in an urban area on a small, sloping and congested site.  There are a number of existing buildings including a 2-storey building.  The school has no specialist facilities such as laboratories or workshops even though science and handicrafts are on the curriculum.  The school has 3 latrines for teachers and is constructing 4 latrines for the students (450 total ie 1 toilet to over 110 students!).

170. A new standard SUBEB 2-classroom building with an office in the middle is under construction funded by ETF.  The budget for the building is N4.5 million and the funds were allocated in 2008 (note the difference in the budget as compared to the building above).

171. The building is not very well built.  The floors are not level, the roof is bowed indicating problems with the construction of the roof structure and there are not enough fixings to the 28 gauge steel roof sheets.  The shutters and doors are poor quality steel with very poor quality hinges.  The building is almost complete with only the terrazzo floor to be laid and the walls and ceiling to be painted.  The ceilings are of fibre-cement sheets.

172. Government Girls Day Junior Secondary School, Ilorin West: This is a large school that occupies a large sloping site on the edge of an urban area.  There are numerous buildings in various stages of disrepair.

173. 4 classrooms have recently been renovated using UBEC and State funds, three in one building and one in a separate building at a cost of N1.5 million per classroom.  The buildings have new roofs with 28 gauge steel roof sheets and hardboard ceilings; new steel doors and shutters and new terrazzo floors. The existing walls and floor slabs have been retained.  The standard of work is not very good: the roofs are bowed indicating problems with the construction of the roof structure and the roof sheets have too few fixings; the terrazzo is not very good quality; the floors are not level and the shutters and doors are poor quality with very poor quality hinges.  The budget per classroom at around a third of the cost of a new classroom would appear to be too small for the work carried out and should probably have been half to two thirds higher.

174. Oko-Erin LGUBEA Primary Schools, Ilorin West:  There are two primary schools on this large sloping site: schools A and B.  There are again numerous buildings in various stages of disrepair.  

175. A 4-classroom building in school A has recently been renovated using UBEC and State funds at a cost of N1.5 million per classroom.  The roof and ceilings have been replaced; new steel shutters and doors have been provided and the floors have been finished with terrazzo.  The workmanship is not very good: the roof is badly bowed indicating problems with the construction of the roof structure and there are insufficient fixings to the roof sheets; the hardboard ceilings are very low and not level; the steel shutters and doors are poor quality and the terrazzo floor finishes are only approximately 25mm thick not 50mm as specified.  The budget would again appear to be too small for the work carried out (see comments above).

176. Agea Primary School, Adeta, Ilorin West:  This school is situated on a large flat site with a number of buildings all in various states of disrepair.

177. A new standard 2-classroom building with a central office/store is being constructed using ETF funds with a budget (probably 2008) of N4.5 million.  The work is being supervised by a SUBEB engineer.  Construction is still in progress: the floors and walls are complete; the roof trusses and roof sheets have been fixed; there are no ceilings, doors or shutters.  The building does not in some respects follow the drawings: the roof does not over-sail the walls at the ends but are built into parapet walls; there is a ring beam at lintel level along the long walls but not at the top of the walls as shown on the drawings; there is no ring beam across the end and cross walls.

178. The standard of construction so far is very poor.  The walls are straight and plumb but the blocks are very poor quality (two blocks dropped from waist height disintegrated) and should have been condemned before use.  The floor slab is also poor quality.  The roof trusses (8No per classroom and 3No in the office at approximately 1.2 metre centres) are badly constructed: the timber has not been properly treated; the truss members are very badly jointed with insufficient laps and nailed (sometimes only one) connections and not bolts.  Roof sheets are 28 gauge colour-coated steel sheets not aluminium as specified in the BoQs, they are not very well laid and there are insufficient fixings.  Purlins are only 50mm deep and not 75mm as shown on the drawings.  The trusses are tied down with 6mm diameter rods (not bolted as specified) but it was not clear whether the rods are built into the ring beam/lintel on the rear wall or just into the blockwork on top of the beam.  There is no ring beam at the top of the rear wall as shown on the drawings.  The roof sheets have not been fixed properly; the edge of the roof sheets does not line through along the length of the building and the last roof sheets are not square with the parapet wall at the end of the building.  

School Facilities Constructed using the Impact Building System

179. General:  All schools under this programme are being extended by the construction of two 3-classroom semi-prefabricated buildings.  Each 3-classroom building has a boys’ and a girls’ toilet at each end.  Each toilet has two washbasins and two WCs.  

180. St Barnabas Primary School, Ilorin:  At the time of the visit (January 2010) the two buildings were almost complete; the only work outstanding was the fixing of the ceilings.  

181. Government Day Junior Secondary School, Fate, Ilorin:  At the time of the visit (January 2010) the floors and walls were complete, the roof trusses and purlins had been fixed but roof sheets and ceilings had not been fixed.  

182. Dada Secondary School, Ilorin:  At the time of the visit (January 2010) the two buildings were almost complete; the only work outstanding was the fixing of the electrical fittings and the ceilings.  

183. The buildings at all three schools at the time of the visits were generally being very poorly constructed.  The only exception seemed to be the roof structure.  In all three cases the steel roof trusses and purlins seemed to be well made even if the roof overhangs were too small and the purlin spacing too large.  

184. It was not possible to get into the buildings but the floor slabs seemed to be finished with a screed that was cracking in many places and the quality of the concrete floor slabs at the second school were very poor.  The floor of one building at the first school was approximately 10cm below ground level at one end and neither of the buildings at this school were high enough above ground to avoid flooding in times of heavy rain.  

185. The quality of the pre-cast columns and panels was very poor with reinforcement exposed in places, panels badly fitted into columns and into each other with many gaps through which daylight could be seen from the inside.  Many of the panels were loose as were some columns especially at the ends of the buildings.  

186. A lot of panels were out of alignment both vertically and horizontally and many if not most of the panels did not fit properly into the columns.  

187. There was no bracing to the walls either along the building or across it.  Presumably it was intended that bracing would be provided by the panels fitting tightly into the pre-cast columns and into each other.  However because so many of the panels and columns did not fit together as they were supposed to and were loose, it was suspected that the buildings were inadequately braced.  The pre-cast columns were also smaller than those shown on the drawings.

188. The ring beams shown on the drawings had not been constructed on any of the buildings and they had been replaced with two horizontal reinforcing rods welded to the reinforcing rods protruding from the top of the pre-cast columns.  This meant that there was no ring beam around the top of the building to provide restraint and that the steel trusses were only supported by two reinforcing rods which will eventually rust and break leaving the trusses unsupported.
189. Ali Maiyaki LGEA Primary School, Ilorin East:  At the time of the visit (June 2010) the two buildings were virtually complete.

190. These buildings have been constructed after the ones visited in January 2010 and the standard of construction is slightly better.  The columns are better aligned and the panels have been better fitted.  The horizontal joints between the panels have also been filled (rather badly) with mortar so that there are no openings to let light and rain through.  At the ends of the buildings the reinforcement rods that were commented on in the last report have been encased in very poor concrete; these could not really be called concrete beams.  However when ceiling panels were removed it could be seen that the reinforcing rods at the top of the panels running the length of the building on both sides have not been encased and nor have the rods on top of the cross walls between rooms.  This means that the steel trusses are again sitting on top of these reinforcing rods not on an RC beam.  It also means that there is no RC beam linking the tops of the columns together as shown on the drawings.

191. The steel roof trusses as far as could be seen are well made but there are insufficient fixings to the roof sheets and there are already a few roof leaks.  The quality of the steel shutters and doors is quite good but the door hardware is very poor quality and will cause maintenance problems.  The concrete floor seems to be of reasonable quality and has been left without a screed finish.  The top of the slab is however not very smooth and there are some cracks in the veranda slab probably caused by the length of the slab and the lack of expansion joints.  

192. The washbasins are badly fitted and are loose.  The WCs are ceramic with ceramic cisterns and poor quality plastic seats.  All fittings rely upon a reliable water supply in order to work.  The school has a borehole, electric pump and a water tank but there are no connections yet to the new toilets.  It is considered that neither the washbasins nor the WCs are appropriate for use in a primary school and they will probably not last very long before they are broken.  

193. The buildings are left unpainted inside and outside.

School Facilities Constructed by the State Education Support Project

194. Baboko Primary School, Ilorin:  This school is being extended under the project and new classroom buildings are being constructed and existing buildings renovated.  At the time of the visit (January 2010) the new classrooms were nearing completion: floors and walls were complete; terrazzo screeds were in place and walls were rendered; steel shutters and doors were fixed; timber roof trusses had been constructed and roof sheets and ceilings fixed.  The standard of construction of the new buildings was however extremely poor.  It was not possible to check the strength of the blocks but given the quality of the sand being used on site it was suspected that they were not very strong.  The steel shutters and doors were very poor quality with weak hinges and the shutters were especially poor.  Slots had been formed in them for ventilation and the edges of these slots were sharp and jagged and there is a real risk of children cutting their hands on them.  They should have been condemned and removed from the site.  The roof sheets were long span aluminium but there were insufficient purlins and fixings to the roof sheets.  The roof trusses and purlins were constructed from the cheapest quality timber possible (they seemed to be off-cuts) and the timber sizes and fixings were not in accordance with the drawings and specifications and the timber had not been properly treated.  The brackets at the top of the veranda columns were made of very thin steel sheet with only a few nails fixing the timber veranda beam to the brackets. All of the roofs appeared to be in ‘racking’ ie they were not straight or level in any direction and they were not adequately fixed down.  There was a real danger of the roofs being blown off in a strong wind and all of the roof structures and covering should have been removed and replaced.  The terrazzo screeds which have been specified in order to avoid the problems seen with sand: cement screeds in Nigerian schools were of such poor quality that they will suffer similar problems.  The sand that was being used for rendering foundation walls at the time of the visit was more like top-soil with large clumps of grass and roots left in it.

195. Odota LGEA Primary and Junior Secondary School, Ilorin West:  The school is located on a fairly small, sloping site in the middle of an urban area.  The primary school has 10 classrooms, 422 students and 27 teachers and the junior secondary school has 8 classrooms, a laboratory, a library a staff room, offices for the principal and staff and 356 students and 43 teachers.  

196. Three existing classroom buildings have been renovated, 2 new single storey classroom buildings, a new two-storey classroom building and a new single-storey building containing a staff room, administration offices, a laboratory and a library have been constructed.  A new staff toilet (2 cubicles; flush toilets) and 3 new student toilets (6 cubicles each; VIP latrines) have also been constructed together with a high-level water tank and a borehole with an electric submersible pump.  The school has an electricity supply although this is not very dependable.  The junior secondary school has been supplied with furniture but the primary school has no furniture.  The library has some shelving units but no books.  There is no staff room or office for the primary school (only classrooms) and the staff room for the junior secondary school is too small for the number of teachers.

197. This school has been visited twice.  At the time of the first visit (January 2010) the new classrooms were nearing completion: floors and walls were complete; terrazzo screeds were complete and walls had been rendered; steel shutters and doors were fixed; timber roof trusses had been constructed and roof sheets fixed.  The main outstanding works were the fixing of the ceilings and of the electrical fittings.  The renovation work to the existing buildings was at a similar stage.  The standard of work was slightly better than at the previous school but there were still issues about the quality of the work.  There are no dividing walls above ceiling level between classrooms and there will be sound transference between rooms.  The timber used for the roof structure was better than at the previous school but the construction of the trusses was still very poor with badly nailed joints, poor quality veranda beams, inadequate treatment of all roof timber, etc and some roofs were not straight or level.  The ceiling battens were very poor quality.  The roof sheets are long span aluminium but there were insufficient purlins and fixings to the roof sheets.  Some roof sheets were badly damaged and should have been replaced.  The steel shutters and doors were the same poor quality as at the previous school with weak hinges and the shutters were especially poor.  Slots had again been formed in them for ventilation and the edges of these slots are sharp and jagged and there is a real risk of children cutting their hands on them.  They should have been condemned and removed from the site.  The terrazzo floors seemed to be better than at the previous schools but there was some doubt as to the thickness of the concrete slab below the screeds.  The brackets to the top of the steel veranda posts to the single storey buildings were very poor quality with inadequate fixings.  The steel balcony railings to the top floor of the 2-storey building were also very poor quality being made of very thin RHS sections; some were already damaged.  The second floor balconies (2 metres wide) to the 2-storey building are supported on steel posts (2.7 metres high some in two sections welded together) and these appeared to be very light-weight steel pipes and also appeared to be under stress; they should have been checked by a structural engineer to ascertain whether they are strong enough to support the load.  The concrete staircases to the 2-storey building are very badly designed (there are too many steps and the risers are very low) and badly constructed.  There is no sun protection to the windows at the rear of the 2-storey building.  Not all buildings have terrazzo screeds; some buildings have sand: cement screeds.

198. At a second visit to this school (June 2010) a number of other problems were noted.  The ceiling heights in the single storey buildings are lower than shown on the drawings: the drawings show a ceiling height of 2.9 metres but the ceilings as built are only around 2.7 metres high and a lot of the ceilings are sagging (see note on ceiling battens above).  No ‘hold-backs’ to retain the windows and doors in the open position have been provided as specified in the BoQs.  The locks and handles to doors are poor quality and will soon break and cause maintenance problems.  The internal doors to the latrines are very poor quality hollow-core flush doors not steel doors as shown on the original drawings and these will also not last very long.  No removable slabs have been cast over the pits to the VIP latrines as shown on the drawings.  Some very small sinks have been supplied and fitted in the laboratory but no benches have been installed (there seem to be none in the BoQs although they are shown on the drawings).

199. None of the poor materials noted at the first visit have been changed and none of the poor workmanship has been rectified.

200. St James CAC LGEA Junior Secondary School, Ilorin West:  This is an existing school situated on a large fairly flat site on the outskirts of town.  It was visited in January 2010 when the site seemed to be abandoned.  At the time of the second visit (June 2010) work had re-started and was on-going.  Some existing buildings will eventually be renovated but work on these has not yet started.  The following new buildings are under construction or will be started soon: administration building; library; laboratory; 5No 3-classroom buildings; 1No 2-classroom building and 1No 1-classroom building.  The site is very wet in the rainy season and the soil conditions are poor.  All new buildings therefore have raft foundations with reinforced concrete slabs and ground beams.

201. Progress: 1No 3-classroom building, foundations excavated and reinforcement for ground beams in place; 2No 3-classroom buildings, ground beams cast and back-filling in progress; 1No 3-classroom building, blockwork up to ring beam level; 1No 3-classroom building, roofed; 1No 2-classroom building, roofed; 1No 1-classroom building, roofed; administration building, blockwork up to ring beam level.  The laboratory and the library have yet to be started.   

202. The standard of workmanship at this school is a little better than at the previous school.  The trusses are the correct profile and the roofs are more or less level and straight.  However, the trusses are very badly made: the laps between members especially at the intersection of the top and bottom members are inadequate as are the fixings of the members one to another; all fixings are nailed and in many cases there is only one nail (all fixings between members in a truss should be bolted).  The blocks that have been used are very poor quality and disintegrate when dropped from waist height; they contain too little cement and have not been cured properly.  A lot of the ground beams are not level and the contractor is having to use a lot more concrete than necessary to bring them up to level.  As noted in the last report the floor slab of the 3-classroom building that has been roofed is also badly out of level.  When a course of blockwork on top of the lintel beam to the 3-classroom building that had blockwork in progress was checked, it was found to be 75mm out of level over a distance of about 12 metres!  This was because the RC lintel/beam was out of level by this amount.  The blockwork was taken down and re-built.  There are also problems with the 3-classroom building that has the reinforcement for the ground beams in place.  The reinforcement and the shuttering are badly out of level and the foundations have been excavated without top-soil and vegetable matter being removed.  This must be removed before the area under the floor slab is back-filled.  The back-filling that was in progress in the two 3-classroom buildings that have ground beams does not seem to have been done in 150mm layers as specified.  The area under the floor slab seems to have been filled and is now being consolidated.  Adequate consolidation using this method is not possible.

203. Government Girls Day Junior Secondary School, Ilorin West:  2 classrooms and an office have been renovated by SESP at a cost of N307,550.  The roof structure and covering was not changed (although the roof is in poor condition) but new ceilings, doors and shutters have been provided along with new (thin) terrazzo floors and the building has been painted.   The standard of work is not very good: the ceilings are sagging; the terrazzo floor topping is very thin and the steel shutters and doors are poor quality.  It should be noted however that only the work that the school requested has been carried out.

School Facilities Renovated Using ‘Self-Help’

204. Ali Maiyaki LGEA Primary School, Ilorin East:  There are two classroom buildings on the site that have been constructed by ‘self-help’ (ie through the PTA with financial assistance provided by UBEC).  The first one was constructed in 2006 and has two classrooms.  UBEC provided N600,000 and the community provided N70,000 in cash, materials and labour.  The roof, ceiling, windows and doors were changed, the floors and furniture were repaired and the building was painted inside and outside.  The shutters are timber and not very well made and the doors are poor quality steel.  The roof is not very straight and there are some large cracks in the walls.

205. The second building which has two classrooms and an office is still under construction.  UBEC has provided N1 million and the PTA is providing 10% of this in cash, materials and labour.  The existing block walls and veranda columns have been retained but there is a new roof and ceilings, new steel shutters and doors and the floor has been repaired.  The school is waiting for the balance of N250,000 to be paid for completing the painting and repairing the furniture.

206. The standard of the work is not very good.  The roof is not very straight and the ceiling is not very flat.  The steel shutters and doors are poor quality especially the hinges and will cause maintenance problems.

207. One of the problems with the classroom buildings constructed or renovated by UBEC using ‘self-help’ is that the projects are implemented through the SUBEB Social Mobilisation Departments who have no technical staff to manage and supervise the construction which leads to poor quality buildings.

Conclusions

208. A number of conclusions can be drawn from the above school visits and these are that:

209. At all schools the standard of construction is generally poor in terms of both workmanship and materials with the result that the buildings will not have long, useful lives.

210. Where new buildings are being constructed these do not follow the drawings and specifications in the bills of quantities in all respects.

211. SUBEB Schools:  All of the new construction and renovation works being funded by the State, the State and UBEC and by ETF are being supervised by the technical staff of the SUBEB and the problems outlined above seem to be caused mainly by a lack of supervision by the technical staff.  It should be noted however that the technical staff have problems in carrying out their supervision duties: they have no dedicated vehicles and have problems in obtaining fuel for vehicles when they can get them and DSAs.   However, if supervision is not improved and contractors are not made to follow the drawings and specifications then it is extremely doubtful that the standard of construction can be improved.  

212. Impact Building System Schools:  The buildings being constructed using the Impact Building System are not being supervised by an independent agency.  The construction is being managed and supervised by the construction company’s own project manager.  This probably explains why the construction is not following the drawings and BoQs in many respects and why the standard of construction is so poor in many respects.  There is no possibility of guaranteeing a good standard of construction without regular supervision by independent, experienced construction professionals.

213. SESP Schools:  The responsibility for the very poor work and materials at all of these schools lies mainly with the contractors and it would appear that one of the causes of this is under-bidding by the contractors leading them to use poor quality materials and take short cuts in the construction.  However, a lot the responsibility must also lie with the supervising consultants.  In the case of the first two schools, the consultants should have stopped the work as soon as it became apparent that the contractors were not carrying out the work to the required standards. At the third school the consultants should have condemned the work and materials that did not meet the required standards such as the roof trusses and the doors and shutters and demanded that it was carried out in accordance with the drawings and specifications.   

214. Without adequate professional supervision of school building projects it will not be possible to obtain good quality buildings and it would appear that the consultants who are supervising the work at all four schools are not carrying out their duties as they should be.  In the case of the second school, the work is of such bad quality that the contracts of both the contractor and the consultants should have been terminated.  

215. Self-Help Schools: With regard to the classrooms being constructed by ‘self-help’ it seems that PTAs and communities are receiving insufficient funds with which to construct good quality buildings (less than a quarter of the funds used to construct a similar building by a contractor) and no technical assistance to help them manage and supervise the construction of the buildings.  It should be noted that the Social Mobilisation Department have no technical staff such as architects and engineers to assist communities when constructing buildings.

KADUNA STATE

General 

216. A number of primary and junior secondary schools in and around Kaduna and Zaria that have recently had new or renovated school buildings provided by a number of agencies were visited in October 2090 and June 2010 in order to assess the designs being used and the quality of the construction of the buildings.  

School Facilities Constructed Through SUBEB

217. Kawao Primary School, Kaduna: The school was visited in October 2009 and had recently had a 4-classroom building and two VIP latrines constructed funded by UBE and supervised by consultants.  The classroom building is constructed of fired-clay blocks with steel shutters and windows, terrazzo floors and longspan aluminium roof sheets.  The block work is not very well laid, the windows and doors are poor quality and the terrazzo floors are not very well laid.  The VIP latrines are very badly built and will not work properly as the vent pipes are too short.   
218. Junior Secondary School Kurminmashi, Kaduna North:  This school and the others listed below were visited in June 2010.  The school shares a large flat site with a primary school.  One standard SUBEB 2-classroom building (with a gable end roof) was constructed in 2008 using the 2007 budget; one classroom is being used as a staffroom.  The building was not very well constructed: the steel doors and shutters are poor quality particularly the hinges and two doors already have broken hinges; the terrazzo floor finish to the veranda is already breaking up and the floor slab below the terrazzo is extremely poor quality and is also breaking up around the edges; the ceiling is not very flat (probably because the trusses are not constructed properly; see below); the roof sheets are not fixed square with the building; there are roof leaks around the edge of the roof and there are insufficient fixings to the roof sheets.  The joints to the blockwork are very thick.

219. Another standard SUBEB 2-classroom building was constructed in 2009 using the 2008 budget.  This building has a hipped roof at each end.  Again the building has not been very well constructed; the terrazzo floor finish is poor, the steel doors and shutters are poor quality and the joints to the blockwork are very thick.  

220. There are also two, 2-cublicle VIP latrines and again the workmanship, especially to the roof is not very good.

221. Sheik Guhu Model Primary School, Kaduna North: This primary school is situated on a large urban site.  Existing buildings have been renovated and a standard SUBEB 2-classroom plus office building was constructed in 2007.  The standard of construction is not very good: the roof is not very straight and the roof sheets have insufficient fixings; the terrazzo floor finish to the veranda is breaking up at the edges; the doors and shutters are not very good quality and the hinges to the doors have had to be re-welded on (they are not extended hinges and so hit the blockwork at the side of the doors); the battens to the ceilings are starting to come off.  The blockwork is better than at the last school although the joints are very thick.

222. Another standard SUBEB 2-classroom building is under construction using the 2008 budget.  The floor slab is complete; the blockwork is up to roof level and the doors and shutters have been fixed.  The standard of construction is not very good: the veranda slab is very poor quality concrete (only 75/100mm thick in place not 150mm) and does not have enough large aggregate; the doors and shutters are poor quality; the blockwork is not very plumb and the main floor slab is cracked (it should be reinforced with mesh; this seems doubtful); the sandcrete blocks used for the foundations are very poor quality and one disintegrated when dropped from waist height.

223. Government Junior and Senior Secondary School Tudun Nuwapa, Kaduna North:  The school is situated on a large sloping site but is very crowded with buildings.  A standard SUBEB 2-classroom building plus two latrine buildings have been constructed using the 2008 budget.  They are finished but have not yet been handed over.  The standard of construction is not very good: the classroom building has been constructed on a sloping site and the floor slab is also sloping approximately 10/15cm from one end to the other!  The standard of the blockwork is not very good; the doors and shutters are poor quality; the roof is not very level indicating that there are probelsm with the roof structure and there are insufficient fixing to the roof sheets.

224. Junior and Senior Secondary School, Doka, Kaduna North:  The school is situated on a large flat site.  A standard SUBEB 2-classroom building is being constructed using the 2008 budget.  The foundations and floor slab are complete and the block work is up to lintel level.  There are no doors or shutters.  The standard of construction is very poor: the floor slabs have cracks, have very little large aggregate and do not appear to have reinforcement as specified.  It was possible to break up the slab using a piece of scaffold timber!  The site for the building does not appear to have been stripped of vegetable soil.  The contractor has excavated the pits for two latrine buildings and built up the blockwork to ground level.  The pits have concrete floors and the walls have been rendered and they are therefore more or less water-proof and will not function as VIP latrines (see also comments on latrine design).

225. LGEA Primary School, U/Kudu, Kaduna North:  The existing school buildings are being renovated and a standard SUBEB 2-classroom building is being constructed using the 2008 budget.  It is nearly complete with only painting left outstanding.  The standard of construction is not very good: the roof is not very level and the barge-boards are poor quality and not straight; the shutters and doors are poor quality and the blockwork is not very good.

226. Government Junior Secondary School, U/Rimi, Kaduna North: This school is on a site adjacent to the one above.  A new standard SUBEB 2-classroom plus office building is being constructed using ETF funds.  The floor and walls, including doors and shutters are complete and the roof structure is in place.  The standard of construction is very poor: the concrete to the beams and columns is very poor (and there is no beam at the top of the wall to the veranda); the steel doors and shutters are very poor quality and one door is badly damaged; and the roof structure is unacceptable as constructed.  The top and bottom members of the ‘trusses’ are of 75 x 25mm timbers instead of the 150 x 50mm timbers shown on the drawings; there are no diagonal braces and the props and king post are 50 x 25mm not 150 x 50mm; the ceiling battens are 30 x 30mm not 50 x 50mm and all ‘joints’ are nailed mostly with one nail.  The whole roof structure should be removed and reconstructed using the correct materials.  

227. Government Girls Junior Secondary School, U/Sarki, Kaduna North:  This school is situated on a large sloping site.  A new standard SUBEB 2-classroom plus office building is being constructed using ETF funds.  Progress is as for the above school: the floor and walls, including doors and shutters are complete and the roof structure is in place.  The standard of construction is again very poor: the concrete to the beams and columns is very poor (and there is no beam at the top of the wall to the veranda); the doors and shutters are very poor quality and the roof structure is unacceptable as constructed.  The top and bottom members of the ‘trusses’ are of 75/100 x 50mm timbers instead of the 150 x 50mm timbers shown on the drawings; there are no diagonal braces and the props and king post are 50 x 50mm not 150 x 50mm; the ceiling battens are 25 x 25mm not 50 x 50mm and all ‘joints’ are nailed mostly with one nail.  The whole roof structure should be removed and reconstructed using the correct materials.  

228. A 2-cubicle VIP latrine is also under construction and the standard of construction of this is again very poor especially that of the roof which is almost flat and constructed of under-sized members.

229. LGEA Sultan Bello Primary School, Kaduna North:  The whole school has been renovated and a standard SUBEB 2-classroom building has been constructed using the 2008 budget.  The new building was completed at the end of February 2010.  The standard of construction is not very good: the roof is not very straight and the ceiling is sagging slightly indicating problems with the roof structure; the doors and shutters are poor quality and the hinges are coming off already; the door frames are not properly fixed and the standard of the terrazzo floors is poor.

230. Two 2-cublicle VIP latrines have also been constructed and the quality of these is not very good especially that of the roofs which are almost flat.

231. LGEA Primary School, U/Sarki, Kaduna North:  This school is adjacent to the above school and has also been renovated.  A standard SUBEB 2-classroom building has been constructed by the same contractor who constructed the new building at the above school and the standard of construction is similar and similar comments apply.

232. LGEA Primary School, Malali, Kaduna North:  A standard SUBEB 2-classroom and office building has been constructed using the 2008 budget.  The new building was completed at the end of May 2010.  The standard of construction is not very good: the roof is not very straight and there are not enough fixings to the roof sheets and the ceiling is not straight; the doors and shutters are poor quality.  The standard of the terrazzo floors is a little better than the last school.

233. A 2-cubicle VIP latrine has also been built and the quality of construction is not very good particularly that of the roof.  The parapet is not complete.  The holes in the floor of the latrines are very small and the pipes to ventilate the pits are no longer there.  

234. LGEA Sarlin Kasa Primary School, LGA Soba:  This school occupies a large flat site on the edge of a rural village.  The school has 876 students and 12 classrooms.  A standard SUBEB 2-classroom and office building and a standard 2-cubicle VIP latrine have been constructed using the 2008 budget.  The new buildings were completed at the end of May 2010.  The standard of the blockwork is fairly good but the steel shutters and doors are poor quality and the roof is not very straight raising doubts as to the quality of the roof structure.  The terrazzo is reasonable but the veranda slab is not level.

School Facilities Constructed by the State Education Support Project

235. Government Junior Secondary School, Narayi:  This school was visited in October 2009.  It is a new junior secondary school that is being funded under the SES Project and is being supervised by consultants.  The school is being constructed of sandcrete block walls with steel purlins at the centre of classrooms and long-span steel purlins supporting aluminium long-span roof sheets.  The consultants however seem to have changed the design of the steel trusses from the original design.  The walls and ring beams were quite well constructed but the material used for the long-span purlins is too light and many of the purlins have twisted and deflected.  All of the steelwork connections were being welded on site and not bolted.  The connection between the trusses and the veranda columns was very poor and the roof sheets did not appear to be of the quality specified.

236. LGEA Daniel Gowon Primary School, Zaria:  This school and the others listed below were visited in June 2010.  The school is situated on a small site on the edge of a village.  There are two existing 2-classroom buildings in a poor state of repair and a new 2-classroom building, which was finished in September 2009 has been constructed by SESP together with a standard block of student latrines and a standard block of staff toilets.  The latter are flush toilets even though there is no water supply on the site.  The student latrines do not have removable concrete covers over the pits as shown on the drawings and the vent pipes have disappeared.  The steel doors and shutters are panelled on both sides with steel sheet and the hinges are good quality.  The door hardware is however poor quality and will not last long.  Some of the glass panels above the shutters are broken already and these should be removed; there are no burglar bars.  Some of the terrazzo floors are lifting from the floor slab (this is a common defect probably caused by the surface of the floor slab not being adequately wetted before the terrazzo and screed is laid and not being rough enough to give a good bond) and the hollow sections will probably soon break up.  The floor slab where visible does not seem to be made of good quality concrete.  The steel rafters have been welded to the top of the veranda columns, not bolted as shown on the drawings.  The steel purlins are reasonably straight but no sag bolts have been fitted as shown on the drawings and some of the rafters and purlins are out of alignment.  There are insufficient fixings to the roof sheets especially at the gable ends and the sheets are not square with the building at one end.  No separating tape could be seen on top of the purlins or separating felt on top of the block walls and under the roof sheets as specified.

237. Government Junior Secondary School Kofan Doka, Zaria:  The school is situated on a large flat site in the city with a lot of buildings constructed by a number of projects.  A new 2-classroom building, which was finished in September 2009 has been constructed by SESP together with a standard block of student latrines and a standard block of staff toilets.  The latter are flush toilets even though there is no water supply on the site.  The student latrines have removable concrete covers over the pits as shown on the drawings but they are not very well seated and the vent pipes have disappeared.  The openings in the latrines are square and much too small.  Some roof sheets have blown off the end of the student latrine; the roof pitch is extremely shallow and there are not enough fixings to the sheets.  The contractor was the same as at the last site.  The steel doors and shutters and hardware are the same as at the last site but it seems that the steel sheets are very thin (1mm) and one sheet is peeling off one shutter; the hinges are good quality.  Some of the glass panels above the shutters are again broken.  The steel purlins are fairly straight and have sag rods and the rafters are bolted to the tops of the columns.  The roof sheets have not been fixed square with the building.  Similar comments apply to the terrazzo floors as at the last school.

238. Sarko Sambo Primary School, Zaria:  This school is situated on a very small site in the city and a 2-storey building with 8 classrooms has therefore been constructed together 2 standard VIP latrines for students and 2 standard staff toilet buildings.  The latrines and staff toilets are complete and the 2-storey building is complete to roof level and the steel trusses have been fixed.  The 2-storey building has a steel frame with steel columns and beams.  There is however no ring beam around the building at first floor level.  The workmanship to all buildings is very poor: the quality of the concrete is very poor with reinforcement exposed in many places; the quality of the blocks being used is very bad and they are not being very well laid; one dropped from waist height disintegrated completely; the quality and placing of the formwork is very poor; many of the veranda columns are out of plumb; plastic conduits are being chased horizontally into the walls and through columns.  The roof steelwork is badly aligned and the quality of the doors and shutters here is not as good as at the last two schools; they only have one skin of steel sheet.  The classroom building has a staircase at each end and one staircase has not been constructed in accordance with the drawings; one leg is longer that the other and the treads are unequal heights; this will be very dangerous for users.   The roof sheets to the latrines and toilets do not have enough fixings and the pits are already filling with water (the site is very wet) and the latrines will not work as VIP latrines.  

239. Nuhu Bayero Primary School, Zaria: This again is a very small site and most of the existing buildings were demolished to make room for the three new 2-storey, 8-classroom buildings that are the same design as at the last school.  There have been a lot of problems with the community on this site and a lot of the contractor’s materials have been stolen.  This accounts for the delays to the construction.  The contractor is the same as for the previous two schools.  The buildings form three sides around a courtyard and the top building is higher than the other two with steps linking the buildings.  All three buildings are up to roof level but none of the roof structure is in place.  The standard of construction at this site is even worse than at the last site: the blocks are extremely poor quality and the standard of the reinforced concrete is extremely bad.  The mix is very poor and there seems to have been little or no vibration of the concrete when it was poured resulting in lots of voids.  There is little evidence of the right quantities of large aggregate and the reinforcement is exposed in many places because of inadequate cover.  There is serious concern about the structural integrity of at least parts of the structure of these buildings and it is recommended that an independent structural engineer is hired to carry out tests on the structure of the buildings to ascertain whether they are structurally sound.

240. LGEA Sarlin Kasa Primary School, LGA Soba:  This school occupies a large flat site on the edge of a rural village.  The school has 876 students and 12 classrooms.  A new 1-classroom and office building and a 2-classrom building have been constructed by SESP together with a standard 8-cubicle VIP latrine for students and a 2-cubicle toilet for staff.  The latter are flush toilets even though there is no piped water on the site; this is a common problem and the provision of flush toilets in these schools does not seem to be appropriate.  The buildings were completed in March 2010 but for some reason none of the buildings are in use yet.  The standard of construction is not very good.  The doors and shutters are not very well made, the welding especially to the hinges is poor, the doors do not fit into the frames very well and the door hardware is very poor quality.  The roofs have not been constructed very well: they are bowed indicating that the trusses and purlins are not properly aligned; the roof sheets have not been fixed square with the buildings and there are insufficient fixings to the roof sheets especially at the gable ends and one verge flashing has blown off.  This area is very flat and similar problems with fixings of roof sheets and flashings were seen at all sites.  While a lot of the problems have been caused by insufficient fixings to the roof sheets it would appear that the type of roof sheet specified and used (0.55mm aluminium sheets) is not suitable for these sorts of sites.  It is not strong enough and because it is very soft it is liable to tear and be blown off.  Some of the veranda posts are not upright and some of the terrazzo floors are hollow especially around the joints (see previous comments) and the hollow sections will probably soon break up.  The hollow-core flush doors and the door hardware in the latrines and toilets are very poor quality and will not last very long before they need to be replaced and the construction of the roofs to both buildings is poor with purlins not properly aligned.  There was no electrical installation to any of the buildings in the original contract but the contractor was asked to provide some lights and sockets after completion.  The whole electrical installation is therefore surface mounted which should not be a problem but it has been carried out very badly and all of the exposed conduits are made of PVC and these are very vulnerable to damage especially on the outside of the buildings.

241. LGEA Kinkiba Primary School, LGA Soba:  The school is situated on a small, sloping and very exposed site on the edge of a small rural village.  A 1-classroom and office building, a standard student latrine building and a standard staff toilet have been constructed by SESP.  They were completed in March 2010 by the same contractor as at the last school and are in use.  The school has electricity but no water supply of any kind.  The standard of construction is similar to the last school.  The veranda to the classroom building is at ground level at one end; the concrete to the veranda floor where it can be seen is not very good and there are the same problems with the terrazzo floors lifting as at the other schools.  The roof is not very straight or level indicating that the trusses and purlins are out of alignment, some sag rods are missing and the steel rafters are welded to the tops of the veranda posts not bolted.  The fixings to the roof sheets are inadequate and one roof sheet and a ridge flashing have already blown off once and been re-fixed; the ridge flashing has now blown off a second time (see previous comments on roof sheets).    The doors and shutters are again not very well made, the welding especially to the hinges is poor, the doors do not fit into the frames very well and the door hardware is very poor quality.  The steel roof structure to the latrines and toilets is welded not bolted at connections and is made up of odd sizes of steel.  Again there are insufficient fixings to the roof sheets.  The flush doors and the door hardware in the latrines and toilets are again very poor quality and will not last very long before they need to be replaced.  

242. LGEA Dinya Primary School, LGA Soba:  This is a large school on a flat site on the edge of a rural village.  The school has electricity and a borehole and hand-pump for water.  A 1-classroom office building, a 2-classroom building and a standard student latrine and a staff toilet have been constructed by SESP.  They were completed in March 2010 by the same contractor as at the last school and are in use.  The standard of work is similar to the previous schools and there are similar problems.  The roofs are a little better than at the last schools but there is still some racking indicating miss-alignment of the trusses and purlins.  The steel rafters are bolted to the tops of the columns but again there are insufficient fixings to the roof sheets and verge flashings have been blown off the roofs.  One building has serious cracks to a cross wall that indicate settlement of the foundations.  There are similar problems with the terrazzo floors as at the previous schools and there are the same problems with the quality of the steel shutters, doors and hardware and the doors and hardware to the latrines and toilets.  In the contract documentation it is specified that bituminous felt should be laid between the tops of the blockwork walls and the aluminium roof sheets to stop the cement in the blocks attacking the roof sheets.  This school was the only one visited where there was any evidence of the felt.  Unfortunately the felt has not been taken out sufficiently far to stop the cement render on the walls from reaching the roof sheets and eventually the sheets will corrode.  This problem is common to all of the buildings seen.  It is probable that the contractors did not understand the purpose of the felt in stopping any cement products touching the sheets.  It should also be noted that there should be a separating tape between the steel purlins and the aluminium roof sheets to stop any possible corrosion.  However there was no evidence of this tape being used at any of the schools visited.

243. SGEA H/Alahuwa Primary School, LGA Soba:  The school is situated on a small, flat, wet site on the edge of a rural village.  The school has electricity but no water supply.  A 1-classroom office building, a 2-classroom building, a 3-classroom building and a standard student latrine and a staff toilet have been constructed by SESP.  They were completed in March 2010 by the same contractor as at the last school and are in use.  The standard of work is similar to the previous schools and there are similar problems.  The roofs are a little better than at some of the schools but there is still some racking indicating miss-alignment of the trusses and purlins.  The steel rafters are bolted to the tops of the columns but again there are insufficient fixings to the roof sheets and verge flashings have been blown off the roofs.  There are similar problems with the terrazzo floors as at the previous schools and there are the same problems with the quality of the steel shutters, doors and hardware and the doors and hardware to the latrines and toilets.  

School Facilities Constructed & Renovated Using ‘Self-Help’

244. Badiko Primary School, Kaduna: The school was visited in October 2009 and had a 3-classroom building that was being constructed by the local community.  N450,000 had been contributed by government and a small amount by the community.  Sandcrete block walls had been constructed up to roof height and very poor quality timber trusses had been fixed.  The floor slab had not been laid.  The money had run out and the building had been standing in this state since before the previous rainy season started with the result that, if further funding were to be found all of the timber roof structure would have to be replaced.
245. Sheik Guhu Model Primary School, Kaduna North: This school and the others listed below were visited in June 2010.  The school is situated on a large urban site and a large latrine building (5 boys and 5 girls) is being constructed by the community using UBEC funds (2008 budget) and community contributions.  The community employed a builder from the community who charged reduced rates.  UBEC provided N750,000 and the community provided N150,000 in cash.  The principal stated that a further N250,000 was required to complete the building ie render and paint it.  It was not clear where this money would come from.  The standard of the blockwork to the walls is quite good but the roof construction is not very good: the rafters and the purlins are too small and the fixings are inadequate.  The latrines are simple pit latrines not VIP latrines and it was not possible to establish how big the pits are.  The openings in the cubicles’ floors are very small.  With some technical advice and supervision the building could have been better designed and built.

246. LGEA U/Maichibi 2 Primary School Kaduna North:  This primary school shares a large flat site with two other primary schools.  A 2-classroom and office building was constructed in 2009 using UBEC 2007 budget funds.  UBEC contributed N600,000 and the community contributed labour and materials (value not know).  The community constructed the building up to lintel level when funds ran out.  A Local politician who is also an engineer then stepped in and completed the building providing steel doors and shutters, roofing materials, etc.  The value of this contribution is again not known.  The standard of construction is not very good: the floor slab is very thin and the floor screed is already breaking up; the shutters and doors are poor quality.  The roof is however straight although it was not possible to see the roof structure.

247. LGEA Primary School, Malali, Kaduna North:  Two buildings have been renovated at this school using UBEC funds and community contributions: a 4-classroom building and a building containing 2 offices.  The roof sheets and roof structure was not replaced but ceilings and floors to rooms and verandas were replaced and new steel shutters and burglar bars were supplied and fitted.  The original doors were retained.  UBEC contributed N750,000 from the 2008 budget and the community donated N80,000 in cash and  N58,000 in materials and carried out the work.  The standard of work is not very good: floors are starting to crack and the shutters are poor quality.  The doors to both buildings and the roof to the office building should have been replaced but there were insufficient funds.

248. Research (Model) Primary School, Kaduna North:  150 2-seater double desks with attached  double benches together with 6 teachers’ desks and chairs and some cupboards for books have been made and supplied using N750,000 of UBEC funds (2008 budget) and community contributions of N150,000.  The quality of the furniture is not very good; the joints are poor and doors are falling off the cupboards.

School Facilities Constructed with Japanese Government Funding

249. LEA Primary School, Ibrahim Tayo Road, Kaduna: The school was visited in October 2009 and has a classroom building constructed by JICA as part of the large primary school building programme that JICA had funded in Niger, Plateau and Kaduna States between 2005 and 2008.  The building is very well constructed of fired-clay blocks but it was felt that the design was very complicated, inappropriate and expensive.  The small roof overhangs will give little protection to the external walls and to the windows and will lead to maintenance problems.

250. LGEA U/Maichibi 2 Primary School Kaduna North:  A new 3-classroom and office building is being constructed at this school using Japanese Embassy small grant funds.  It was not possible to see any of the documentation but the design being used seems to be much simpler that the design used for the JICA school building project in the State a few years ago.  The building is being constructed of clay blocks with a concrete floor and veranda (with apparently no screed or terrazzo topping).  The blockwork is up to lintel level and the roof structure has not been started.  The standard of construction is very good: the floor and veranda slabs are of good quality concrete and have been finished with a fairly smooth surface; the blocks have been well laid.  The work is apparently being supervised by an NGO who supplies all materials and supervises the work.  The work is being carried out by labour from the community employed by the NGO.

KANO STATE

General 

251. A number of primary and junior secondary schools in and around Kano that have recently had new or renovated school buildings provided by a number of agencies were visited in October 2009 and June 2010 in order to assess the designs being used and the quality of the construction of the buildings.  

School Facilities Constructed Through SUBEB

252. Girls Science Model Primary School, Kano:  This a completely new school situated on a fairly large site that has been detached from an adjoining existing school.  The following facilities are being constructed using UBEC/State funds: 3No 3-classroom buildings; a library building; an administration building; a 3-classroom building that is being adapted to accommodate a laboratory, a sick room and a kitchen; a bore-hole with a submersible pump and a water tank on a tower; staff and student toilets and a perimeter wall and gate.  The 3No 3-classroom buildings and the building accommodating the laboratory, etc are standard SUBEB buildings.  The library and administration buildings are similar to the SESP designs.  The 3No 3-classroom buildings are complete except for painting.   The library and administration building have blockwork up to ring beam level and the laboratory building is not yet started.  The staff and student toilets are complete to floor level and superstructure blockwork has been started.  The buildings are not being very well constructed: the concrete floor slabs are badly constructed and not the full thickness in places; the concrete blocks (which are being made on the site and are not being cured properly) are very poor quality;  the steel doors and shutters are very poor quality particularly the hinges; the terrazzo floor finish is rough in parts and is lifting from the floor slab around the jointing strips;  the roofs are not very flat or level indicating problems with the roof trusses and there are insufficient fixings to the roof sheets.  The pits to the VIP latrines have a floor slab and solid walls which will not allow liquid to drain away and thus the latrines will not function properly.  

253. Gandu Primary School, Kano: This primary school shares a large flat site with one or more other schools and has a number of existing buildings in various states of disrepair.  A new 2-classroom building has been constructed this year using the 2009 budget.  The design used is the old SUBEB design which has longer classrooms and 50mm diameter steel posts supporting the ends of the roof trusses on the veranda rather than RC columns and beams.  It was not clear why the old design had been used.  There are similar problems with the terrazzo floors as at the last school; the steel shutters and doors are very poor quality but the roof was better finished than at the last school although there were again insufficient fixings to the roof sheets.  

254. Butu Butu Primary School, LGA R/Gado:  This school is situated on a large flat rural site.  A 2-classroom plus an office building and 2No 2-classroom buildings have been renovated by SUBEB this year using UBEC/State funds from the 2009 budget.  The buildings have been completely renovated with new roofs, timber roof structures, ceilings, terrazzo floors, doors and shutters and paintwork apart from one of the 2-classroom buildings which did not receive new doors and shutters.  The quality of the work is not very good: the roofs are not very straight or flat indicating problems with the roof structure; the terrazzo floors are lifting especially around the joints and the doors and shutters are very poor quality.  

255. A 2-classroom and office building built to the standard SUBEB design except that the roof and ceiling are much higher has just been completed by the LGA using their own funds.  This again is not very well built: the roof is not very straight or flat and there are already some roof leaks; the terrazzo floors are very poor and the doors and shutters are very poor quality.

256. Walawargaro Primary School, LGA Kabo: This school is on a small flat rural site.  A 2-classroom building has been renovated by SUBEB this year using UBEC/State funds from the 2009 budget.  The building has been completely renovated with new roofs, timber roof structures, ceilings, terrazzo floors, doors and shutters and paintwork.  The quality of the work is not very good: the roof is not very straight or flat indicating problems with the roof structure; the terrazzo floors are very thin, are lifting especially around the joints and are also starting to break up internally and the doors and shutters are very poor quality.  

257. A 3-classroom and office building is also under construction by the MDG fund.  The foundations and floor slab are complete and blockwork is complete up to ring beam level.  The blockwork is reasonable but the blocks are poor quality and the concrete is not very good.  The fund is also constructing a latrine building and the pits are complete.  Assuming that these are VIP latrines, they will not work as they should as the pits have a concrete base and the block walls are sealed with no openings to allow moisture to percolate out. 
258. Model Tsangaya Primary School, LGA Gwarzo:  This is a new school being constructed on a large slightly sloping site next to an existing school on the edge of a large rural village.  The school only opened last year and therefore only has 2 grades with a total of 76 students.  There are plans to provide the school with a computer room, a science laboratory and a language laboratory.  The present buildings were constructed in 2009 using the UBEC/State budget for 2008.  The school does not at present have any furniture and the children are sitting on the floor.  A 3-classroom building, a 2-classoom building, and a perimeter fence and gate have so far been completed and a recitation room for Koranic studies is under construction.  A 2-classroom building and office and 2No 2-cubicle toilets are also under construction using the UBEC/State budget for 2009.  These buildings are nearly complete requiring finishing works only.  The toilets that are being constructed have been provided with ceramic squat pans but no flushing cisterns and there is no piped water supply even though there is a borehole with a submersible pump and high level storage tank right outside the school site.

259. The standard of construction of the buildings constructed in 2009 is not very good: walls are cracked and the render is very poor, the sand that was used being very dirty; the terrazzo to the verandas is breaking up already and the terrazzo to the classrooms is lifting; the roofs are not very straight or level (indicating problems with the roof trusses); there are a lot of roof leaks and the steel shutters and doors are very poor quality.  The standard of construction of the buildings at present under construction is somewhat better: the blocks being used seem quite strong, better than those seen at any other site and the terrazzo floors seem to be quite solid.  The roof to the 2-classroom and office building is however not very square, level or straight again indicating problems with the roof trusses.

School Facilities Constructed by the State Education Support Project

260. Panisau Primary and Junior Secondary School: This school and the following school were visited in October 2009.  The school is being extended with the provision of classrooms, a laboratory, a library and VIP latrines.  The buildings are being constructed of sandcrete blocks with concrete floor slabs, steel shutters and doors, steel roof trusses and purlins and long-span aluminium roof sheets.  The walls had been constructed up to ring beam height, cross walls were up to roof height and the ring beams had been cast.  Concrete columns had been introduced into the buildings at the corners of rooms and these columns were not tied into the block work walls and did not go down to the foundations.  It is not clear why they have been introduced into the structure as they do not add to the strength of the building (they actually weaken the structure because they are not tied into the walls) but do add to the cost.  The doors and shutters were quite good quality but did not have extending hinges and will thus not open 180º and will eventually break off at the hinges.  There were no hold-backs for doors or shutters and the bolts to the shutters were very poor quality.  The quality of the blocks and the concrete were quite good but the foundation blocks and the blocks under the ring beams had not been filled.  The steel trusses and purlins were quite well made but there seemed to be some setting out issues related to the position of the trusses.  The ring beams also did not appear to be level as some trusses had been propped up on thin steel plates.  Some steel joints were bolted but some had been welded on site.  Internal rendering was in progress in one classroom and the render was not being mixed properly and additional cement was being added with the water.  The pits for the VIP latrines had been excavated and walls to the pits constructed (with concrete columns) and rendered.  It also seemed that there was a concrete floor slab to the pit.  If this was so, the pit will not function as it is supposed to but will just act as a cess-pit and will have to be emptied by a tanker.  The site supervisor was not on site.

261. Satame Primary School: This school is being extended with the provision of additional classrooms.  The construction of the buildings was similar to that at the last school and the two buildings were up to roof level.  The walls had been constructed up to ring beam height, cross walls were up to roof height and the ring beams had been cast.  Concrete columns had again been introduced into the buildings at the corners and the centres of rooms and these columns were not tied into the block work walls and did not go down to the foundations.   The same comments apply here as to the school above.  There were again problems with setting out especially with the roof trusses and purlins.  Some of the purlins were not straight and some were very twisted.  Some purlins had been fixed with bolts and some were welded.  The trusses were welded to the reinforcement in the ring beams and the steel rafters were welded (very badly) to the tops of the veranda columns.  The purlins were very badly aligned and fixed at the cross and end walls.  These fixings were not as shown on the drawings; all steel joints were designed to be bolted.  The quality of the blocks and the concrete was quite good but the foundation blocks and the blocks under the ring beams had not been filled as specified.  The quality of the workmanship was not as good as at the previous school.  The site supervisor was again not on site although the site foreman said that he came every day.

262. Sabon Garindoka Primary School, LGA Ungogo:  This school and the following schools were visited in June 2010.  The school is situated on a large flat site and 4No 3-classroom and 1No 2-classroom buildings are being constructed by SESP.  The buildings are virtually complete.  The only remaining work seems to be fixing the glass panels over shutters and doors and fixing the electrical fittings.  It was not possible to gain entry into the buildings as the contractor was not present and no work was being carried out.  The standard of work seems to be quite good although there are some problems: The roofs are reasonably straight and level but there are inadequate laps to the purlins where joined; the purlins are not very straight (there are no sag bolts); some purlins are the wrong length and project at the ends of the buildings; there appears to be no separating tape on top of the purlins and no felt on top of the walls; rafters are bolted to the top of veranda posts but new holes have had to be burned in the plates because the positions were wrong; there are similar problems as at other schools with the terrazzo lifting (and cracking already) on the verandas.   The shutters and doors are good quality with good quality hinges but are set back from the face of the walls and will therefore not fold back against the walls.  

263. Butu Butu Primary School, LGA R/Gado:  This school is situated on a large flat rural site.  2No standard 2-classroom buildings are under construction.  Neither the contractor nor the consultant’s supervisor was present on site and work was not in progress.  The buildings were therefore locked and it was not possible to gain entrance.   Blockwork is complete but not rendered and the buildings have been roofed.  The workmanship is very poor: the blocks are very poor quality and the blocks have been badly laid; for some reason RC columns have been introduced at the corners of the classrooms (these are not included in the original design), the standard of concrete is very poor and the columns have not been tied into the blockwork (thus weakening the structure rather than strengthening it); no separating tape has been used on the top of the purlins and there did not seem to be any felt on top of the block walls.  The roofs are fairly straight on the front but one is badly out of alignment on the rear; the sag rods have been fitted incorrectly (ie upside down) and there are insufficient roof fixings.  The steel doors and shutters seem reasonable quality but the hinges are wood hinges welded on to the frames and will probably not last very long.

264. Rogo Ruma Primary School, LGA Rogo: This is a large school (1,642 students) in an urban area that occupies a large sloping site.   4No 6-classroom 2-storey buildings are under construction together with a single-storey 3-classroom building.  Toilets, a borehole, pump and water tank, laboratory and an administration building will also be constructed but these have not yet been started.  The site is very untidy and very badly managed.  There are piles of rubbish all over the site, the buildings are filthy with piles of dirty sand, broken blocks, old render and other debris everywhere even on finished terrazzo floors.  The staircases are covered in rubbish and dangerous to use.  Rendering was in progress in one building where the terrazzo floors had been completed and the floors had not been protected, were covered with rubbish and were also being covered with render.  

265. Work was in progress on the site but there was no sign of the contractor’s site manager or engineer (or even a foreman) and the consultant’s site supervisor was not present.  The head teacher said that the site supervisor came to the site at irregular and infrequent intervals and the site diary was inspected and this seemed to confirm this.  There were times at the beginning of the construction when the site supervisor visited several times a week but after that his visits seem to become more irregular.  There had been no entries in the diary since mid-March!    

266. The single-storey building was locked and entrance could not be gained but it seems to be almost complete with only painting outstanding.  The roof is not very flat and the joints between purlins are welded and the laps are not long enough.  There are also insufficient fixings to the roof sheets.  The 4No 2-storey buildings are complete structurally to roof level and all 4 have been roofed.  The standard of workmanship is very poor, especially that of the reinforced concrete work.  In one building the concrete was especially poor with very little large aggregate, poor quality sand and exposed reinforcement and it was possible to knock pieces of concrete off the columns with a piece of wood!  The blockwork generally is not very well laid and the blocks themselves are very poor.  The roofs are not very flat or level indicating problems of alignment with the steelwork to the roof.  There are no sag rods to the purlins which were not very straight and there are no gusset plates to the centre of the steel roof trusses as shown on the drawings.  The ceilings are being suspended halfway down the roof trusses not fixed under the purlins as shown on the drawings and the ceilings are being constructed of 12mm soft-board not gypsum plasterboard as specified.  The timber battens to the ceilings are not being properly treated.  The quality of the steel shutters and doors was not very good especially the hinges, one of which was already broken (the hinges are not the extended type and the door and shutter frames are set back from the face of the building meaning that the doors and shutters will not fold back against the walls.  The laying of a terrazzo floor was in progress in one building.  The overall thickness of the terrazzo/screed topping is 50mm and of this the screed takes up around 30/35mm with the terrazzo topping taking 15/20mm.  The mix for the screed is about 1cement to 10 sand (and the mix was very dry) and the aggregate for the terrazzo (some of which is very large) is mixed with cement in a ratio of 2 aggregate to 1 cement and the mix of the aggregate and cement was very wet.  The surface of the concrete floor slab had not been roughened or wetted and given the state of the rest of the site, was probably dirty.  All of this probably accounts for the poor quality of the terrazzo floors seen all nearly all schools.  The floor slabs are not being cleaned, roughened and wetted, all of which will assist adhesion of the screeds, before the screeds are laid; the mix for the screed is too weak; conversely the mix for the terrazzo is probably too strong, the aggregate is too large with too little small aggregate and the mix for the terrazzo is too wet. 

267. There is serious concern about the strength of the reinforced concrete to the beams and columns to at least one of the buildings and it is recommended that an independent structural engineer is hired to carry out tests on the structure of all of the buildings to ascertain whether the concrete meets the structural specifications.

School Facilities Constructed by JICA

268. Kawaji Jigirya Primary School, LGA Nassarawa:  The school is situated on a large flat site and JICA are funding the construction of a 3-classroom building.  The building that is under construction is a pilot for large JICA-funded that will start later in the year in Kano State.  The building is roofed and almost complete; final painting is in progress.  The quality of construction is very good.  A local contractor is carrying out the work supervised daily by a Japanese engineer.  The roof structure and finishes are very well constructed and the roof sheets have adequate fixings.  The floor is finished with a 30mm cement/sand screed which seems solid and well laid but not very smooth.  The steel doors and shutters are better quality than those seen at the previous schools.  The RC beams and columns are much larger than necessary for such simple single-storey buildings (see comments on design and construction).
ANNEX 2: DETAILED FINDINGS FROM KWARA, KADUNA & KANO STATES

PLANNING FOR FACILITIES FOR BASIC EDUCATION

Kwara State
269. In Kwara State both the Ministry of Education and SUBEB have their own planning and research departments.  However, in terms of planning where new or renovated basic education facilities should be located, little if any real planning happens.  No use seems to be made of the school census data which has information on student numbers and some basic information on what facilities there are at individual schools.  One reason given for this is that the school census does not cover all schools.  An LGEA for instance might recognise a community school by providing it with teachers, etc but this school for some reason might not be included in the school census process.

270. The ‘planning’ that does happen therefore is reactive planning.  Head teachers and PTAs write to SUBEB asking for new classrooms and SUBEB reacts to these requests

271. SUBEB prepares an ‘action’ plan every year that sets out, with a budget, what facilities will be constructed that year.  This action plan has to be submitted to and approved by UBEC in Abuja.  50% of the budget is provided by UBEC and the other 50% is provided by the State and historically there has always been a delay of 2 or even 3 years before the funds allocated by the State are actually available for use.  

272. The construction work contained in the action plan is based upon the requests received from head teachers and PTAs and although the project manager at SUBEB stated that all requests were fully investigated through school visits, schools have been visited in the State that have sufficient classrooms for the number of students attending the school but have had additional and unnecessary new classroom buildings constructed.  Another problem seems to be that only new classrooms are being built and very few if any classrooms are being renovated.  The funds available for the construction work are never sufficient to address all of the problems faced in basic education schools in the State and because of the delay in the State providing the funds, the amount of work that can actually be implemented in any year usually has to be reduced because of the increases in cost from when the budget was approved to when the funds are received.  

273. SUBEB are now constructing two standard classroom buildings at both primary and junior secondary schools.  These buildings are not however based on the UBEC standard design and the classroom sizes in the two types of building are different.  No provision seems to be being made for small schools (either 1-classroom or 3-classroom schools with multi-grade teaching) in rural villages with very small primary school age populations.  

274. There seems to be no maintenance programme for school facilities in place.

Kaduna State
275. In Kaduna State it seems that planning of where new or renovated primary school facilities should be located, takes place in the department of the Director of Physical and Project Monitoring of SUBEB.  SUBEB should also have full responsibility for the facilities at junior secondary school facilities but at present they take direction from the MOE as to the facilities that are to be provided at junior secondary schools.  

276. The same standard classroom buildings are used at both kinds of schools.  A design has been prepared for a standard laboratory building to be constructed at junior secondary schools but none of these have been constructed so far. There are vocational subjects on the junior secondary school curriculum but no workshops have been designed or built.   One classroom at junior secondary schools is usually used as a staff room; no special administrative or staff rooms are being constructed and no totally new primary or junior secondary schools are being constructed.

277. SUBEB prepare an ‘action’ plan every year that sets out, with a budget, what facilities will be constructed that year.  This action plan has to be submitted to and approved by UBEC in Abuja.  50% of the budget is provided by UBEC and the other 50% is provided by the State and in Kaduna State there is a delay of about a year before the funds allocated by the State are actually available for use.  

278. As in other States, SUBEB has in the past been providing only new buildings to existing schools in the form of standard 2-classroom and 2-classroom plus an office, buildings.  A move is now being made towards ‘whole school development’ ie the renovation of existing buildings, the provision of new buildings if required and the provision of school toilets and a water supply.  Some examples of this were seen during the school visits.  

279. The school census data is used to select schools for renovation or the provision of new facilities based on the numbers of students and facilities at the schools and the state of the school facilities and SUBEB technical staff in the LGAs (SUBEB have technical staff in all LGAs) check the data against the actual conditions at the schools.  

280. As in Kwara State, no provision seems to be being made for small schools (either 1-classroom or 3-classroom schools with multi-grade teaching) in rural villages with very small primary school age populations.  

281. As in other States there seems to be no maintenance programme for school facilities in place.

Kano State
282. In Kano State it seems that planning of where new or renovated primary school facilities should be located takes place in the department of the Director of Physical Planning Unit under the direction of the Deputy Director.  The Deputy Director is also the lead person in charge of infrastructure for the SES Project in the State.  SUBEB is now responsible for basic education and are therefore responsible for the facilities at junior secondary schools as well as primary schools.  

283. SUBEB are constructing two standard classroom buildings at both primary and junior secondary schools.  These buildings are based on the UBEC standard design although an old 3-classroom building design is also still in use for reasons that were not clear.  

284. SUBEB prepare an ‘action’ plan every year that sets out, with a budget, what facilities will be constructed that year.  This action plan has to be submitted to and approved by UBEC in Abuja.  50% of the budget is provided by UBEC and the other 50% is provided by the State and as in Kwara State, there seems to be a delay of 2 or even 3 years before the funds allocated by the State are actually available for use.  

285. The statistics office within SUBEB provide a list of the most needy schools ie those that have too many pupils for the numbers of classrooms and those whose facilities are in poor condition.  The funds are however never sufficient to address all of the problems faced in basic education schools in the State.  60% of funds are spent on primary schools and 40% on junior secondary schools. 

286. As in other States, SUBEB has in the past been providing only new buildings to existing schools in the form of standard 2-classroom and 3-classroom buildings.  However, a move is now being made towards ‘whole school development’ ie the renovation of existing buildings, the provision of new buildings if required and the provision of school toilets, fences and a water supply and this now seems to be UBEC policy throughout the country.  At least one school was visited where this policy is being put into effect (see school visit reports).  ETF however are still only constructing classroom buildings.

287. For very large primary and junior secondary schools administration buildings are also being constructed and at present where laboratories, libraries and home economics rooms are required in junior secondary schools, standard classrooms are being adapted for their use.  In future the SESP designs for these facilities will probably be used possibly with some modifications.

288. As in Kwara and Kaduna States, no provision seems to be being made for small schools (either 1-classroom or 3-classroom schools with multi-grade teaching) in rural villages with very small primary school age populations.  

289. As in other States there seems to be no maintenance programme for school facilities in place.

DESIGN OF FACILITIES

Kwara State
General

290. A number of models are being used in Kwara State for the construction of primary and junior secondary school classrooms:

291. SUBEB are using two standard buildings for the construction of State-funded, State-/UBEC-funded and ETF-funded classroom buildings: a 2-classroom building and a 3-classroom building.  These are being used for both primary and junior secondary schools.

292. The Education Commissioner has commissioned a private development company to construct 200, 3-classroom buildings at 100 of the state’s primary schools using the ‘Impact Building System’ semi-prefabricated construction system.

293. The World Bank State Education Sector Project (SESP) is constructing primary and junior secondary school classrooms using standard designs that are also being used in other states.  The project is also constructing administration, library and laboratory buildings at junior secondary schools as well as renovating some buildings at project schools.

294. These standard designs are reviewed below.

SUBEB Classroom Buildings

295. SUBEB are using two standard classroom buildings for the construction of classrooms at primary and junior secondary schools: a 2-classroom building with an office and a 3-classroom building.  Both buildings have front verandas but the classroom sizes in the two building types are different: the classroom size in the 2-classroom building is 9.3 x 6.0 metres (55.8m²) and in the 3-classroom building it is 8.4 x 7.2 metres (60.48m²).  It is not clear why there is a difference in size: both types of classroom building seemed to be being used at both primary and junior secondary schools although the latter should be larger than the former.  Neither design is based on the standard UBEC design.

296. There are a number of design issues:

· Although there are two different classroom sizes, both seem to be used for primary and junior secondary schools.  There should be a standard classroom size for primary schools and another larger standard classroom size for junior secondary schools to give more space for larger students who will require larger furniture.  

· The roof overhangs at the rear of the buildings are only around 450mm and will not give adequate protection to the walls from driving rain and this will become a maintenance issue.  This will also allow direct sunlight into the classrooms which will cause discomfort to the staff and pupils.

· No allowance has been made for disabled access to the classrooms.  There are no ramps up to the access verandas and there are 150mm steps up to the classrooms.

297. As stated above, the same classroom buildings are being used for primary and junior secondary schools and at present no other facilities such as libraries, laboratories or workshops are being constructed by SUBEB at junior secondary schools.  If these were to be provided it is understood that the designs for facilities for senior secondary schools would be used.

Impact Building System Classroom Buildings

298. The ‘Impact Building System’ consists of a package of pre-fabricated parts that are assembled on site to produce classroom buildings.   Two standard 3-classroom buildings are being constructed at all sites.  The accommodation provided in each building consists of three classrooms each 9.6 x 5.97 metres internally (57.31m²) with male and female toilets at one end.  There are two flush toilets and two wash hand basins in each toilet.  WCs are ceramic with ceramic cisterns and poor quality plastic seats.  All fittings rely upon a reliable water supply in order to work.  Access to the classrooms is provided by a 1.5 metre wide covered veranda along the length of the building and access to the toilets is from one end of the building where there is no access veranda.

299. There are a number of design issues:

· The proportions of the classrooms are not ideal: they are too long compared to their width.  They would be better if they were shorter and wider which would mean that the pupils at the back of the classrooms would be closer to the chalkboard and it would also facilitate more flexibility in the furniture layout.  

· There are no divisions between the classrooms above ceiling level which means that noise from one classroom will affect the adjoining classroom; the ceilings alone will not stop the noise.  

· Flush toilets are being provided which depend upon a dependable piped water supply if they are to work and most rural schools will not have this.  A fixed number of toilets is being provided to all schools where the buildings are being constructed without any regard to the number of students.  Septic tanks and soakaways and water connections are not included in the contract and without these the toilets will not function.  It is also never ideal to attach toilets to classroom buildings as all school toilets smell to some extent.  It is considered that the ceramic washbasins and WCs that are being used are not appropriate for use in a primary school and they will probably not last very long before they are broken.     

· The roof overhangs are very small on both sides of the buildings but particularly at the rear and will provide little or no protection to the veranda at the front and the walls and windows at the rear of the buildings.  At the rear of the building water will be blown on to the walls and will stain them and probably penetrate between the joints in the panels.

· The wall panels are cast to resemble brick panels externally and internally with recessed vertical and horizontal joints and the panels will therefore quickly become dirty and will be very difficult to clean.   No painting of walls or ceilings is included in the contract.

· There are only four windows per classroom, two to each side and lighting to the classrooms will therefore be uneven and inadequate. 

· There is no provision for disabled access to the classrooms in the form of ramps up to the veranda and there is no veranda access to the toilets which means in most cases that there is a very high step up at the toilet doors.

State Education Sector Project Classroom Buildings

300. A number of standard buildings have been designed for the SES Project that are being used in all project states including 1-classroom, 2-classroom and 3-classroom buildings.  All buildings have a standard size classroom 8.77 x 6.4 metres (56.13m²) with a 1.7 metre wide access veranda.  These classroom buildings are being used at both primary and junior secondary schools.  There are also a number of other standard buildings that are being provided at junior secondary schools including an administration building, a laboratory building and a library building.  There are also standard toilet buildings that are being used at both types of schools: a 6-cubicle (3 boys: 3 girls) VIP latrine building for students and a 2-cubicle toilet building with flush toilets for teachers.

301. There are a number of design issues:

· There is one standard classroom size that is used for primary and junior secondary schools.  See previous comments on classroom sizes.

· The roof overhangs at the rear of the buildings are only around 450mm and will not give adequate protection to the walls from driving rain and this will become a maintenance issue.  This will also allow direct sunlight into the classrooms which will cause discomfort to the staff and pupils.

· No allowance has been made for disabled access to the classrooms.  There are no ramps up to the access verandas and there are 150mm steps up to the classrooms.

Kaduna State
General

302. A number of models are being used in Kaduna State for the construction of primary and junior secondary school classrooms:

303. SUBEB are using two standard buildings for the construction of State-funded, State-/UBEC-funded and ETF-funded classroom buildings: a 2-classroom building and a 2-classroom plus office building.  These are being used for both primary and junior secondary schools.

304. The World Bank State Education Sector Project (SESP) is constructing primary and junior secondary school classrooms using standard designs that are also being used in other states.  The project is also constructing administration, library and laboratory buildings at some junior secondary schools as well as renovating some buildings at project schools.  In Kaduna State, some schools on small urban sites are also being provided with 2-storey classroom buildings.

305. These standard designs are reviewed below.

SUBEB Classroom Buildings

306. SUBEB are using two standard classroom buildings for the construction of classrooms at primary and junior secondary schools: a 2-classroom building and a 2-classroom building with an office.  Both buildings have front verandas and the classroom sizes are the same: 9.0 x 6.23 metres (56m²).  Both classroom types are based on the UBEC standard classrooms and all classrooms have a built-in cupboard in the centre of the rear wall.

307. There are a number of design issues:

· As stated above, the same classroom buildings are used for primary and junior secondary schools.  See previous comments on classroom sizes.   

· The large cupboards placed in the centre of the rear walls to the classroom block out a lot of light and ventilation.  They are also generally very badly built and none seemed to be in use.  They should be omitted and replaced with a secure steel cupboard if storage is required.

· There are two doors per classroom and only one is required.

· The roof overhangs at the rear of the buildings are only around 450mm and will not give adequate protection to the walls from driving rain and this will become a maintenance issue.  This will also allow direct sunlight into the classrooms which will cause discomfort to the staff and pupils.

· No allowance has been made for disabled access to the classrooms.  There are no ramps up to the access verandas and there are 150mm steps up to the classrooms.

· The VIP latrines as designed will not function as they should.  The pits are being constructed with no openings to allow liquid to drain into the surrounding soil and will thus fill up quickly; the vent pipes do not penetrate the roof and will also therefore not function properly and the cubicles themselves are illuminated through vent blocks; the cubicles should be kept dark with the only illumination to the pits coming from the vent pipes which will attract any flies breeding in the pits.  The vent pipes should also have mosquito screening over the ends to trap the flies and kill them.

SESP Classroom Buildings

308. The same standard buildings that are being used in Kwara State for the SES Project are being used in Kaduna State and these include a 1-classroom plus office building and 2- and 3-classroom buildings.  All buildings have a standard size classroom 8.77 x 6.4 metres (56.13m²) with a 1.7 metre wide access veranda.  These classroom buildings are being used at both primary and junior secondary schools.  As in Kwara State there are also a number of other standard buildings that are being provided at junior secondary schools.  There are also standard toilet buildings that are being used at both types of schools: an 8-cubicle (4 boys: 4 girls) VIP latrine building for students and a 2-cubicle toilet building with flush toilets for teachers.

309. There are a number of design and construction issues:

· There is one standard classroom size that is used for primary and junior secondary schools.  See previous comments on classroom sizes. 

· The steel shutters used for windows have fixed glass panels above which in several cases had already been broken and are hazard to pupils. These should either be omitted or protected with external steel bars (which would also act as burglar bars).

· The VIP latrines as designed will not function as they should.  See comments in SUBEB classroom buildings report.

Kano State
General

310. A number of models are being used in Kano State for the construction of primary and junior secondary school classrooms:

311. SUBEB are using two standard buildings for the construction of State-funded, State-/UBEC-funded and ETF-funded classroom buildings: a 3-classroom building and a 2-classroom plus office building based on the standard UBEC designs.  These are being used for both primary and junior secondary schools.  They are also still using an old design for a 3-classroom building that should have been superseded by the UBEC designs.

312. The World Bank State Education Sector Project (SESP) is constructing primary and junior secondary school classrooms using standard designs that are also being used in other states.  The project is also constructing administration, library and laboratory buildings at some junior secondary schools as well as renovating some buildings at project schools.  As in Kaduna State, some schools on small sites are also being provided with 2-storey classroom buildings.

313. The Japan International Co-operation Agency (JICA) is constructing two 3-classroom buildings at two different schools in the State.  These buildings are being constructed by local contractors supervised by a Japanese engineer as a trial before a larger construction programme starts.  JICA wants to establish whether local contractors are able to produce good quality buildings if properly supervised.  This will be a follow-up to a previous project that constructed classroom buildings in a number of States using Japanese contractors and consultants and which was therefore very expensive to implement.

314. These standard designs are reviewed below.

SUBEB Classroom Buildings

315. SUBEB are using two standard classroom buildings for the construction of classrooms at primary and junior secondary schools: a 3-classroom building and a 2-classroom building with an office.  Both buildings have front verandas and the classroom sizes are the same: 8.0 x 7.0 metres (56m²).  All classrooms have a built-in cupboard in the centre of the rear wall.

316. There are a number of design issues similar to the ones raised by the SUBEB buildings in Kaduna State:

· As stated above, the same classroom buildings are used for primary and junior secondary schools.  There should be a standard classroom size for primary schools and another larger standard classroom size for junior secondary schools to give more space for the larger students who will require larger furniture.  

· The large cupboards placed in the centre of the rear walls to the classroom block out a lot of light and ventilation and in Kano they seem to be left without doors or shelves and so what they are intended to be used for is not clear.  They should be omitted and replaced with a secure steel cupboard if storage is required.

· There are two doors per classroom and only one is required.

· There is no roof overhang on the veranda side of the buildings and rain must therefore run down the face of the building.  The roof overhangs at the rear of the buildings are flush with the back wall to the cupboards and so rain must also run down these walls.  This will not only soak the wall but will eventually wash the paint off.  The overhangs will also allow direct sunlight into the classrooms which will cause discomfort to the staff and pupils.

· No allowance has been made for disabled access to the classrooms.  There are no ramps up to the access verandas and there are 150mm steps up to the classrooms.

SESP Classroom Buildings

317. The same standard buildings that are being used in Kaduna State for the SES Project are being used in Kano State and these include a 1-classroom plus office building, 2- and 3-classroom buildings and some 2-storey concrete-framed buildings.  All buildings have a standard size classroom 8.77 x 6.4 metres (56.13m²) with a 1.7 metre wide access veranda to the single-storey buildings.  These classroom buildings are being used at both primary and junior secondary schools.  As in Kwara and Kaduna States, there are also a number of other standard buildings that are being provided at junior secondary schools.  There are also standard toilet buildings that are being used at both types of schools: an 8-cubicle (4 boys: 4 girls) VIP latrine building for students and a 2-cubicle toilet building with flush toilets for teachers.

318. There are a number of design issues:

· There is one standard classroom size that is used for primary and junior secondary schools.  See previous comments on classroom sizes.

· The steel shutters again have fixed glass panels above which can be broken and become a hazard to pupils (see Kaduna State report). 

· Again the provision of flush toilets for staff in rural schools that have either no piped water supply or no water supply at all seems to be inappropriate.  It would be better to provide VIP latrines as for the students.

· The VIP latrines as designed will not function as they should.  See previous comments.  
JICA Classroom Buildings

319. JICA is funding the construction of a 3-classroom building at Kawaji Jigirya (Nassarawa LGA) and Bagauda Primary School (Bebeji LGA).  Each building has 3 classrooms 7.75 x 6.75 metres (52.31m²) internally with a 2.0 metre wide veranda.  Each classroom has 2 doors and a double shutter on the veranda side and 3 double shutters on the rear wall.

320. There are a number of design issues:

· The classroom buildings on both sites are oriented to face east-west.  The best orientation for school buildings is however north-south which will reduce the amount of solar penetration into the classrooms and thus improve comfort conditions.

· The classroom size is smaller than the average being constructed for primary schools in the 3 States visited (52.31m² as to 54.0m² in other programmes).  UBEC and all States should establish a standard primary classroom size that all projects and programmes should adhere to.

· The roof overhangs are again very small and will provide little or no protection to walls and windows from sun and rain.

· No allowance has been made for disabled access to the classrooms.  There are no ramps up to the access verandas and there are 200mm steps up to the classrooms.

QUALITY OF CONSTRUCTION & MATERIALS

Kwara State
General

321. A number of models are being used in Kwara State for the construction of primary and junior secondary school classrooms:

322. SUBEB are using two standard buildings for the construction of State-funded, State-/UBEC-funded and ETF-funded classroom buildings: a 2-classroom building and a 3-classroom building.  These are being used for both primary and junior secondary schools.

323. The Education Commissioner has commissioned a private development company to construct 200, 3-classroom buildings at 100 of the state’s primary schools using the ‘Impact Building System’ semi-prefabricated construction system.

324. The World Bank State Education Sector Project (SESP) is constructing primary and junior secondary school classrooms using standard designs that are also being used in other states.  The project is also constructing administration, library and laboratory buildings at junior secondary schools as well as renovating some buildings at project schools.

325. There are a number of construction issues raised by these designs which are discussed below.

SUBEB Classroom Buildings

326. The construction of the standard 2-classroom building with an office and of the 3-classroom building is similar: strip foundations with 230mm sandcrete blocks filled with concrete; 150mm reinforced concrete floor slabs finished with 25mm terrazzo laid on screed; 230mm hollow sandcrete block superstructure walls rendered with RC lintels and ring beams; painted steel shutters and doors; timber trusses at 1200mm centres with 6mm fibre-cement ceilings fixed to battens below the trusses; 0.7mm thick aluminium longspan roof sheets on timber purlins and RC veranda columns and beams.  This specification comes from the drawings and BoQs.  In reality what is constructed is somewhat different (see below).   

327. There are a number of construction issues:

· All walls are 230mm thick.  The window walls could be reduced to 150mm thick with 230mm piers which would reduce costs.

· The RC columns and beams to the verandas could be omitted and replaced with simple steel pipes supporting the ends of the trusses which would again reduce costs.

· The number of trusses per classroom could be reduced from 8No to 3No which would drastically reduce costs even though the purlin size would have to be increased from 75 x 50mm to 100 x 50mm and of course the trusses would have to be constructed in accordance with the drawings and specifications.

· The terrazzo floors which are very expensive could be omitted and the top of the floor slab could be finished with a steel trowel or ground and polished.  

· The use of parapet walls at the end of the buildings (which is different from the detail shown on the drawings) is a very poor construction detail: no protection is given by the roof to the end walls from the rain which will increase maintenance costs and the roof sheets built into the walls will eventually rot because of the action of the cement on the sheets.

· The standard of construction as noted in the school visit reports is very low: roof trusses are being constructed of poor quality under-sized timber with inadequate nailed not bolted joints between members; wall plates and trusses are held down with 6mm bars not bolts as described in the BoQs; fixings to roof sheets are generally inadequate with fixings only in most cases at side laps; sandcrete blocks are very poor quality; terrazzo/screeds generally are not 50mm thick and the mix is in some cases very poor; shutters and doors to classroom buildings are badly made of very thin steel sheet with poor quality hinges and fixings and will have short useful lives.  

328. The materials being used are also different in some cases to those specified in the BoQs: roof sheets are 28 gauge colour-coated profiled steel sheets not 0.7mm aluminium sheets; although RC lintel beams have been continued through the length of the buildings (but not across cross and end walls) there is no continuous RC ring beam at eaves height as shown on the drawings; the roofs shown on the drawings continue across the end walls but in the buildings seen the end walls have been taken up as parapet walls with the roof sheets built into them.  All these changes seem to have been made to reduce costs.  The contractors however have priced their bids using the drawings and the specifications in the BoQs and SUBEB should be ensuring that the contractors are using the materials that they have priced for.  The quality of the materials being used and of the workmanship indicate that: 1) that the contractors have under-priced the true cost of the buildings and are trying to save money by using poor quality materials and un-skilled (and therefore cheap) labour or 2) the contractors are using poor quality materials and unskilled labour in order to increase their profits.  

Impact Building System Classroom Buildings

329. The ‘Impact Building System’ consists of a package of pre-fabricated parts that are assembled on site to produce classroom buildings.   The buildings have traditional floors consisting of a concrete slab cast on foundation walls built on concrete footings.  There are however no details of the construction of the floor slab or of the foundations on the drawings.  The walls are constructed of pre-cast reinforced concrete columns (shown as 175 x 175mm) cast into concrete foundations at approximately 1500mm centres.  The columns are rebated on each side to accept 1400 x 300 pre-cast wall panels which are also rebated on top and bottom so that they slot into each other.  Steel doors and windows also slot into the rebates in the pre-cast columns.  The classrooms are divided with walls constructed of the same pre-cast columns and panels.  The columns should be connected at the top with an in-situ reinforced concrete ring beam around the building and across the internal cross walls. 

330. The roof is constructed of prefabricated steel trusses (which should sit on top of the ring beam) made in two halves which are bolted together on site.  There is no detail of how the trusses should be fixed to the ring beam.  The roof covering is of 0.5mm aluminium long-span roof sheets (although in the BoQs they are specified as 0.35mm) fixed to steel ‘Z’ purlins at 1200mm centres.  The trusses at the ends of the buildings are sealed off with steel sheets bolted to the trusses.  The trusses are designed to sit over the pre-cast columns.  The ceilings are constructed of corrugated aluminium sheets fixed on framing fixed to the underside of the trusses.

331. There are a number of construction issues:

· The columns being used are 120 x 160mm not 175 x 175mm as shown on the drawings. The contractor’s bid was presumably based on the drawings but the materials shown on the drawings are not being provided.

· Only one type of column is being used with rebates for panels on two opposite sides.  There should be at least two other types of columns: a corner column for use at the corners of the buildings with rebates on adjacent sides and a column for use at cross walls with rebates on opposite sides and on one other side.  In the buildings seen because only one type of column is being used there is no structural continuity at the corners of the buildings or at the cross walls.

· The ring beams shown on the drawings have not been constructed on any of the buildings seen and they have been replaced with two horizontal reinforcing rods (which in later buildings seem to have been covered in poor quality concrete although they cannot be considered as ‘beams’) welded to the reinforcing rods protruding from the top of the pre-cast columns.  This is a very serious omission because there is no proper restraint at the top of the columns and there is in fact nothing really holding the top of the building together.

· The omission of the ring beams also means that the steel trusses are only supported by two reinforcing rods which will eventually rust and break leaving the trusses unsupported.

· The quality of the pre-cast columns and panels is generally poor and this means that the panels do not fit properly into the columns and the panels do not fit together as they should.  In order to work properly as a structure the panels should fit tightly into the columns and into each other and because they do not, the system cannot be working structurally as it should.  In some columns the concrete is so poor that the reinforcement has been exposed and many columns and panels are damaged.

· In at least some of the buildings seen, because the panels and columns are poorly made and do not fit into each other as they should, the columns have not be placed in their correct positions with the result that in many places the roof trusses do not sit over the top of the columns as they should.

· The drawings show 5 purlins to the veranda side of the roof and 4 purlins to the rear side of the roof (and the spacing between purlins is stated as 1200mm) and this spacing is too wide for 0.5mm roof sheets let alone 0.35mm sheets (its not clear as to which thickness has actually been used but as the thinner sheet has been priced for in the BoQs it is probably this one); the spacing should be a maximum of 900mm.  

· A flashing that is being fixed at the bottom of the roof sheets means that water will be thrown back onto the walls and veranda. 

· The drawings as seen are inadequate: the section provided is not correct and essential details such as how the panels and columns should fit together, how the bases of the columns are fixed and the foundation drawings and details are missing.  

· The buildings at all schools visited are not very well constructed although there has been some improvement in the later ones.  The only exception seems to be the roof structure and at all schools the steel roof trusses and purlins seem to be well made even if the roof overhangs are too small and the purlin spacing too large.  The roof sheets however are inadequately fixed with fixings only at side laps.

332. At the earlier schools visited, the quality of the pre-cast columns and panels was poor with reinforcement exposed in places, panels badly fitted into columns and into each other with many gaps through which daylight could be seen from the inside.  Many of the panels and some columns (especially at the ends of the buildings) were loose.  A lot of panels were out of alignment both vertically and horizontally and many if not most of the panels did not fit properly into the columns.  The quality of columns and panels has improved slightly at the later schools and the joints between the pre-cast panels and between the panels and the columns have been filled internally (rather badly) with mortar.

333. There is no bracing to the walls either along the building or across it.  Presumably it is intended that bracing will be provided by the panels fitting tightly into the pre-cast columns and into each other.  However because so many of the panels and columns do not fit together as they are supposed to and are loose, it is suspected that the buildings are inadequately braced in both directions.

State Education Sector Project Classroom Buildings

334. A number of standard buildings have been designed for the SES Project that are being used in all project states including 1-classroom, 2-classroom and 3-classroom buildings.  There are also a number of other standard buildings that are being provided at junior secondary schools including and administration building, a laboratory building and a library building.  There are also standard toilet buildings that are being used at both types of schools: a 6-cubicle (3 boys: 3 girls) VIP latrine building for students and a 2-cubicle flush toilet building for teachers.

335. The construction of the buildings is similar to that in other states apart from the roof construction which has been changed to reduce costs.  Floors are of 100mm concrete with mesh reinforcement on either traditional foundations of sandcrete blocks filled with concrete on strip footing or on sites with low bearing capacity soils, RC ground beams that with the reinforced slab form a raft foundation.  Floors are finished with 20mm thick terrazzo laid on a 30mm thick sand: cement screed.  Superstructure walls are hollow 230mm sandcrete blocks rendered and painted both sides with steel shutters and doors.  The steel shutters have fixed glazed panels over.  The drawings show RC lintels over shutters and doors and an RC ring beam around the building at the top of the walls.  In Kwara State the roof construction as specified in the BoQs is of timber trusses at 1200mm centres (8No per classroom) supporting 75 x 50mm timber purlins at 750mm centres supporting 0.55mm thick (as stated in the BoQs; on the drawings roof sheets are shown as 0.45mm thick) aluminium roof sheets.  The trusses over the veranda are supported on 100mm diameter steel pipe columns.  Ceilings are of hollow PVC panels fixed to timber framing fixed to the underside of the trusses.

336. There are a number construction issues:

· The number of trusses per classroom could be reduced from 8No to 3No which would drastically reduce costs even though the purlin size would have to be increased from 75 x 50mm to 100 x 50mm and the trusses would have to be constructed in accordance with the drawings and specifications.

· Purlins are supposed to be at 750mm centres but at the schools visited the centres are much wider than this and the spacing is therefore not adequate for the type of roof sheet being used.  The roof sheets are also fixed in most cases only at the side laps and this is not adequate.

· All walls are 230mm thick.  The window walls could be reduced to 150mm thick with 230mm piers which would reduce costs.

· The terrazzo floors which are very expensive could be omitted and the top of the floor slab could either be finished with a steel trowel or be ground and polished.  

· The standard of construction as noted in the school visit reports is very poor: foundation beams and floor slabs are not level; roof trusses are being constructed of poor quality under-sized timber with inadequate nailed not bolted joints between members; roofs are in many cases not straight or level indicating problems with the construction of the roofs; wall plates and trusses are held down with 6mm bars not bolts as described in the BoQs; ceilings are sagging; sandcrete blocks are very poor quality; there appeared to be no separating layers between the tops of the walls and the aluminium roof sheets will which lead to the deterioration of the sheets; there was no sign of DPMs; terrazzo/sand: cement screeds generally are not 50mm thick and the mix is in some cases very poor; shutters and doors to classroom buildings are badly made of made of very thin steel sheet with poor quality hinges and fixings (and vents with dangerous edges) and no holding-back clips and will have short useful lives; the internal toilet doors are poor quality hollow-core flush doors (not solid-core as specified) that again will have short useful lives; all doors have poor quality hardware that will not last very long.  

Kaduna State
General

337. A number of models are being used in Kaduna State for the construction of primary and junior secondary school classrooms:

338. SUBEB are using two standard buildings for the construction of State-funded, State-/UBEC-funded and ETF-funded classroom buildings: a 2-classroom building and a 2-classroom plus office building.  These are being used for both primary and junior secondary schools.

339. The World Bank State Education Sector Project (SESP) is constructing primary and junior secondary school classrooms using standard designs that are also being used in other states.  The project is also constructing administration, library and laboratory buildings at some junior secondary schools as well as renovating some buildings at project schools.  In Kaduna State, some schools on small sites are also being provided with 2-storey classroom buildings.

340. There are a number of construction issues which are discussed below.

SUBEB Classroom Buildings

341. SUBEB are using two standard classroom buildings for the construction of classrooms at primary and junior secondary schools: a 2-classroom building and a 2-classroom building with an office.  

342. The construction of both buildings is similar: mass concrete strip foundations with 230mm sandcrete block foundation walls filled with concrete; 150mm concrete floor slabs reinforced with steel mesh and finished with 25mm screed with a 25mm terrazzo topping; 150mm burned clay block superstructure walls left ‘fair-face’ with RC lintels and ring beams and RC columns and beams to the verandas; painted steel shutters and doors; timber trusses at 1200mm centres with 20mm chipboard ceilings fixed to battens below the trusses; 0.55mm thick aluminium longspan roof sheets on timber purlins and RC veranda columns and beams.     

343. There are a number of construction issues:

· The RC columns and beams to the verandas could be omitted and replaced with simple steel pipes supporting the ends of the trusses which would reduce costs and simplify construction.

· The number of trusses per classroom could be reduced from 8No to 3No which would drastically reduce costs even though the purlin size would have to be increased from 75 x 50mm to 100 x 50mm.

· The terrazzo floors which are very expensive and difficult to construct properly could be omitted and the top of the floor slab could be either finished with a steel trowel or ground and polished.  

· The thickness of aluminium roof sheets that are being used is inadequate especially for the exposed and windy sites found in parts of the State (see school visits report).  The thickness of the sheets should either be increased to 26 gauge or 28 gauge corrugated galvanised steel sheets should be used.  The latter would be the more economic and better option.  Aluminium sheets are used because they do not rust but there are other problems associated with their use: they expand and contract much more than steel sheets and unless proper precautions are taken ie the use of slotted holes and large oval washers for roof fixings, the fixing holes will be enlarged and the sheets will then leak badly and come loose from their fixings causing on-going maintenance problems.  They are also very soft and tear easily as seen in the schools around Zaria (see school visit reports).

344. The standard of construction as noted in the school visit reports is not very good: roof trusses are being constructed of poor quality under-sized timbers (with many members missing) with inadequate and nailed not bolted joints between members; fixings to roof sheets are generally inadequate with fixings in most cases only at side laps and not enough fixings at the eaves and the verges; roof sheets are not fixed square to the buildings; ceilings are not flat indicating problems with the roof trusses; sandcrete blocks used in the foundations are very poor quality; concrete slabs are not the specified thickness and are very poor quality; some concrete floor slabs are badly out of level and/or cracked; the fair-face clay blocks are generally poorly laid with very thick joints; terrazzo screeds generally are poorly constructed and finished and some are lifting at the joints or breaking up already; the concrete to veranda columns and beams is where visible, very poor quality; shutters and doors to classroom buildings are badly made of made of very thin steel sheet with poor quality hinges and fixings and will have short useful lives.  

345. The materials being used are also different in some cases to those specified in the BoQs: the ceilings are generally of hardboard (probably 3mm thick) not the 20mm thick chipboard that is specified and there is no ring beam to the top of the walls to the verandas as shown on the drawings.  As in Kwara State, the quality of the materials being used and of the workmanship indicate that: 1) that the contractors have under-priced the true cost of the buildings and are trying to save money by using poor quality materials and un-skilled (and therefore cheap) labour or 2) the contractors are using poor quality materials and unskilled labour in order to increase their profits.  

SESP Classroom Buildings

346. The same standard buildings that are being used in Kwara State for the SES Project are being used in Kaduna State and these include a 1-classroom plus office building and 2- and 3-classroom buildings.  

347. The construction of the buildings in this State is as the standard drawings.  Floors are of 100mm concrete with mesh reinforcement on either traditional foundations of sandcrete blocks filled with concrete on strip footings or on sites with low bearing capacity soils, RC ground beams that with the reinforced slab form a raft foundation.  Floors are finished with a 25mm screed with a 25mm terrazzo topping.  Superstructure walls are hollow 230mm sandcrete blocks rendered and painted both sides with steel shutters and doors.  The steel shutters have fixed glazed panels over.  The drawings show RC lintels over shutters and doors and an RC ring beam around the building at the top of the walls.  Roof construction is of steelwork: steel angle rafters over end and cross walls; steel trusses at the centre of classrooms; long-span steel Z-purlins spanning between trusses and rafters and steel pipe veranda columns.  Ceilings are of gypsum panels with a skimmed, painted finish.  

348. There are a number of construction issues:

· Although the steel roofs are structurally much better than the timber roofs being constructed in the SUBEB schools, the structure does seem to be too complicated for the local contractors.  Most roofs seen were in ‘racking’ to some degree ie the trusses and purlins were not properly aligned and the roofs were therefore out of alignment in two directions.  The span between trusses seems to be too great and the contractors had obvious difficulties in keeping the longspan steel purlins straight and properly aligned.  One solution would be to increase the number of roof trusses to 2No per classroom and use timber purlins instead of steel ones.  Another solution would be to use 2No timber trusses per classroom together with timber purlins.  Timber technology is better understood by the contractors but would require good supervision to ensure that they are constructed in accordance with the drawings.

· No tape had been used between steel purlins and roof sheets to stop corrosion and only at one school was the felt that was supposed to be used between the walls and the roof sheets seen and that was not used properly.  The contractors obviously do not understand the importance of these measures and because they have not been used or have not been used properly there are going to be long-term maintenance issues with corroded roof sheets.

· As stated in the section above concerning the SUBEB schools, the thickness of aluminium roof sheet that is being used is inadequate especially for the exposed and windy sites found in parts of the State.  The other comments also apply.  The roof sheets in the SESP schools also have inadequate fixings especially at the eaves and verges. 

· All walls are 230mm thick.  The window walls could be reduced to 150mm thick with 230mm piers under trusses which would reduce costs.

· The terrazzo floors which are very expensive and difficult to construct properly (see school visits) could be omitted and the top of the floor slab could either be finished with a steel trowel or ground and polished.  

349. The standard of construction as noted in the school visit reports is not very good: the concrete to floor slabs where visible is poor quality; the structural concrete to the 2-storey buildings is extremely poor quality (and in at least one case possibly dangerously so; see school visits); the sandcrete blocks seen were very poor quality; terrazzo floors are separating from the concrete floor slabs around the joints and will soon start breaking up; the steel sheets to the shutters and doors are very thin and could start peeling and there are no hold-backs for the doors and shutters;  the door hardware is poor quality and will not last long; the hollow-core flush doors to latrines and toilets are very poor quality and will not last long (they are actually specified as steel doors); roof structures in general have not been properly aligned before fixing; sag bolts are missing from some purlins; roof sheets are inadequately fixed; at one school one wall has cracked badly indicating a foundation failure (see school visits report).  

Japanese Government Funded Classrooms 

350. A number of schools were constructed in the State using JICA funding between 2005 and 2008.  The schools were very well constructed by Japanese contractors supervised by Japanese consultants.  Although the buildings were very well constructed it was felt that the design was very complicated, inappropriate and expensive.  The small roof overhangs in particular gave little protection to the external walls and to the windows and will lead to maintenance problems.

351. A new 3-classroom and office building is at present being constructed at LGEA U/Maichibi 2 Primary School Kaduna North using Japanese Embassy small grant funds.  It was not possible to see any of the documentation but the design being used seems to be much simpler that the design used for the JICA school building project in the State a few years ago.  The building is being constructed of fired-clay blocks with a concrete floor and veranda (with apparently no screed or terrazzo topping).  The blockwork is up to lintel level and the roof structure has not been started.  The standard of construction is very good: the floor and veranda slabs are of good quality concrete and have been finished with a fairly smooth surface; the blocks have been well laid.  The work is apparently being supervised by an NGO who supplies all materials and supervises the work.  The work is being carried out by labour from the community employed by the NGO.

Kano State
General

352. A number of models are being used in Kano State for the construction of primary and junior secondary school classrooms:

353. SUBEB are using two standard buildings for the construction of State-funded, State-/UBEC-funded and ETF-funded classroom buildings: a 3-classroom building and a 2-classroom plus office building based on the standard UBEC designs.  These are being used for both primary and junior secondary schools.  They are also still using an old design for a 3-classroom building that should have been superseded by the UBEC designs.

354. The World Bank State Education Sector Project (SESP) is constructing primary and junior secondary school classrooms using standard designs that are also being used in other states.  The project is also constructing administration, library and laboratory buildings at some junior secondary schools as well as renovating some buildings at project schools.  In Kaduna State, some schools on small sites are also being provided with 2-storey classroom buildings.

355. The Japan International Co-operation Agency (JICA) is constructing two 3-classroom buildings at two different schools in the State.  These buildings are being constructed by local contractors supervised by a Japanese engineer as a trial before a larger construction programme starts.  JICA wants to establish whether local contractors are able to produce good quality buildings if properly supervised.  This will be a follow-up to a previous project that constructed classroom buildings in a number of States using Japanese contractors and consultants and which was therefore very expensive to implement.

356. There are a number of construction issues raised by these designs which are discussed below.

SUBEB Classroom Buildings

357. SUBEB are using two standard classroom buildings for the construction of classrooms at primary and junior secondary schools: a 3-classroom building and a 2-classroom building with an office.  

358. The construction of both buildings is similar: mass concrete strip foundations with 230mm sandcrete block foundation walls filled with concrete; unreinforced 150mm concrete floor slabs and finished with 25mm screed with a 25mm terrazzo topping; 230mm hollow sandcrete block superstructure walls rendered and painted both sides with RC lintels and ring beams; painted steel shutters and doors; timber trusses at 1200mm centres with 6mm hardboard ceilings fixed to battens below the trusses; 0.55mm thick colour-coated aluminium longspan roof sheets on timber purlins and RC veranda columns and beams.  The roofs have parapet walls at each end into which the roof sheets are built.   

359. There are a number of construction issues that are similar to the ones raised by the SUBEB buildings in Kaduna State:

· The RC columns and beams to the verandas could be omitted and replaced with simple steel pipes supporting the ends of the trusses which would reduce costs and simplify construction.

· The number of trusses per classroom could be reduced from 8No to 3No which would drastically reduce costs even though the purlin size would have to be increased from 75 x 50mm to 100 x 50mm.

· The terrazzo floors which are very expensive and difficult to construct properly could be omitted and the top of the floor slab could either be finished smooth with a steel trowel or ground and polished.  

· Parts of the State are exposed to very strong winds and the comments on the use of aluminium sheets in the Kaduna State report apply here also.

· The standard of construction as noted in the school visit reports is not very good: although no roof trusses under construction were seen, it would appear from the finish of the roofs that there are the same problems with the construction of the timber roof structures here as seen in the other two States.  Fixings to roof sheets are also generally inadequate with fixings in most cases only at side laps and not enough fixings at the eaves and the verges; roof sheets are not fixed square to the buildings; ceilings are not flat again indicating problems with the roof trusses; sandcrete blocks are (with one exception) very poor quality; concrete slabs are not the specified thickness and are very poor quality; terrazzo screeds generally are poorly constructed and finished and some are lifting or breaking up already; shutters and doors to classroom buildings are badly made of made of very thin steel sheet with poor quality hinges and fixings and will have short useful lives.  

360. The quality of the materials being used and of the workmanship again indicate that: 1) the contractors have under-priced the true cost of the buildings and are trying to save money by using poor quality materials and un-skilled (and therefore cheap) labour or 2) the contractors are using poor quality materials and unskilled labour in order to increase their profits.

SESP Classroom Buildings

361. The same standard buildings that are being used in Kaduna State for the SES Project are being used in Kano State and these include a 1-classroom plus office building, 2- and 3-classroom buildings and some 2-storey concrete-framed buildings.  

362. The construction of the buildings in this State is as the standard drawings.  Floors are of 100mm concrete with mesh reinforcement on either traditional foundations of sandcrete blocks filled with concrete on strip footings or on sites with low bearing capacity soils, RC ground beams that with the reinforced slab form a raft foundation.  Floors are finished with a 25mm screed with a 25mm terrazzo topping.  Superstructure walls are hollow 230mm sandcrete blocks rendered and painted both sides with steel shutters and doors.  The steel shutters have fixed glazed panels over.  The drawings show an RC ring beam around the building at the top of the walls.  Roof construction is of steelwork: steel angle rafters over end and cross walls; steel trusses at the centre of classrooms with long-span steel Z-purlins spanning between trusses and rafters and steel pipe veranda columns.  Ceilings are of gypsum plasterboard panels with a skimmed, painted finish.  

363. There are a number of construction issues:

· Although the steel roofs are structurally much better than what is being constructed in the SUBEB schools, the structure does again seem to be too complicated for the local contractors.  Most roofs seen were in ‘racking’ to some degree ie the trusses and purlins were not properly aligned and the roofs were therefore out of alignment in two directions.  The other comments about the roof construction in the Kaduna State report also apply here.

· No tape had been used between steel purlins and roof sheets to stop corrosion and at no school was the felt that was supposed to be used between the walls and the roof sheets to protect the sheets seen.  The comments on the use of tape and felt in the Kaduna State report also apply here.

· It is also felt that the thickness of aluminium roof sheet that is being used is inadequate especially for the exposed and windy sites found in parts of the State (see Kaduna State report).  The roof sheets in the SESP buildings also have inadequate fixings especially at the eaves and verges. 

· All walls are 230mm thick.  The window walls could be reduced to 150mm thick with 230mm piers under trusses which would reduce costs.

· The terrazzo floors which are very expensive and difficult to construct properly (see school visits) could be omitted and the top of the floor slab could either be finished smooth with a steel trowel or ground and polished.  

364. The standard of construction as noted in the school visit reports is not very good: poor quality concrete columns have been introduced into the walls of the single-storey buildings which weaken the structure; the structural concrete to the 2-storey buildings is extremely poor quality (and in at least one case possibly dangerously so; see school visits); the sandcrete blocks seen were very poor quality; terrazzo floors are separating from the screed sub-floors around the joints and will soon start breaking up; the steel sheets to the shutters and doors are very thin and could start peeling;  the door hardware is poor quality and will not last long; there are no hold-backs for the doors and shutters; roof structures in general have not been properly aligned before fixing; in many cases joints between steel members are welded not bolted as specified; purlins are out of alignment and in some cases badly twisted; sag bolts are missing from purlins; roof sheets are inadequately fixed.  

JICA Classroom Buildings

365. JICA is funding the construction of a 3-classroom building at Kawaji Jigirya (Nassarawa LGA) and Bagauda Primary School (Bebeji LGA).  

366. The construction of the buildings is as follows: floors are of 30mm screed laid on 120mm reinforced concrete floor slabs bearing on 250 x 550mm ground beams spanning between RC columns sitting on large RC bases (there are no traditional footings); RC columns are 250 x 250mm at 2.6 metre and 2.8metre centres along the length of the building and at 4.5 metre, 2.5 metre and 2.0 metre centres across the width of the building; RC beams are also constructed at the top of cross and end walls following the slope of the roof; walls are of 150mm sandcrete blocks, rendered and painted both sides with 250 x 450mm ring beams 2.4 metres above floor level; doors and windows are of sheet steel with fixed glazed openings with burglar bars above; roofs are of 0.55mm aluminium sheets laid on bituminous felt sheets laid on 12mm plywood sheets fixed to 80 x 100mm purlins fixed with MS angle cleats to either the concrete beams to the top of cross and end walls or to the top members of the steel trusses (2No per classroom).    

367. There are a number of construction issues:

· The structure of the building seems to be considerably over-designed and extremely expensive.  These are (or should be) simple, cost-effective single-storey buildings and a reinforced concrete frame should not be necessary.  Structural walls of 230mm sandcrete blocks with 150mm sandcrete block infill walls (assuming that the blocks are properly made) should be more than sufficient to support the lightweight roofs that are used and the only reinforced concrete that should be required is a ring beam to tie the whole building together.    Over-design of the structure is not the solution to the problems being caused by the present poor standards of construction.  The use of good materials by contractors who want to do a good job supervised by competent professional supervisors is the only really sustainable solution to these problems.  If the large concrete beams and columns used on this building were constructed by a local contractor without adequate supervision the quality would be just as bad as that seen in other schools.

· Similarly the foundations with very large ground beams spanning between columns are also excessive.  Traditional foundations of concrete footings with sandcrete blocks filled with concrete should be more than adequate for a single-storey building.

· The large RC veranda columns and beams could also be omitted and replaced with simple steel columns supporting the ends of the roof trusses with steel rafters at cross and end walls.

· Supporting the roof on 2No steel trusses per classroom does seem to be a good idea as is the use of timber purlins.  The number of purlins being used (at 600mm centres) however does seem to be excessive.  Fixing the plywood ceiling on top of the purlins with the roof sheets fixed on top of a layer of felt laid on top of the plywood also seems a good, if expensive solution although there could be a problem with the plywood rotting if there are leaks around the roofing screws or nails.  As has been noted elsewhere 0.55 thick aluminium roof sheets are not strong enough to be used by themselves in exposed conditions and there are other problems, as noted with their use.

· The fixing of the purlins to angles on the tops of cross and end walls does not seem to be straightforward or easy to achieve.  A different solution such as fixing the angles to an MS angle rafter might be more straightforward. 

368. The standard of construction that has been achieved is as noted elsewhere, extremely good.  This has however only been achieved through the constant supervision of the local contractor by the Japanese engineer and through his assistance to the contractor in managing construction.  For instance the engineer provided the company manufacturing the steel trusses with a full-size template of the truss to assist them in making the trusses correctly.  

SUPERVISION OF CONSTRUCTION

Kwara State
SUBEB Classroom Buildings

369. The buildings being constructed using State funds, State/UBEC funds and ETF funds are being supervised and managed by the SUBEB project manager and his staff of architects, engineers and quantity surveyors.  However the SUBEB technical team do not have dedicated vehicles to use for supervision and obtaining vehicles, fuel and DSAs for supervision trips is difficult especially for sites in distant parts of the State.  This no doubt helps to explain the poor quality of work seen on the sites visited.  The SUBEB technical staff should however be insisting that the contractors use the materials specified in the drawings and BoQs and that they do not use inferior materials.

Impact Building System Classroom Buildings

370. The buildings being constructed using the Impact Building System are not being supervised by an independent agency.  The construction is being managed and supervised by the construction company’s own project manager with no independent supervision.  This could explain why the construction is not following the drawings and BoQs in many respects and why the standard of construction is also so poor in many respects.  There is no possibility of guaranteeing a good standard of construction without regular supervision by independent, experienced construction professionals.

State Education Sector Project Classroom Buildings

371. The buildings being constructed by the SES Project are being supervised by a firm of architects, engineers and project management consultants (who were selected through a World Bank bidding process) who have a branch office in Ilorin and construction and supervision is being monitored by the SES Project architect.  There are a total of 15 school sites in locations scattered over the state.

372. The consultants are providing the services of a principal, a project co-ordinator/electrical engineer, 2 quantity surveyors, 3 civil engineers, an architect, a mechanical/water engineer, a geologist, 15 site supervisors and administrative staff.  Their input varies from 39 days to 6 months (the estimated duration of the construction programme).  

373. The total construction cost in Kwara State is Naira572,348,420,000 and the consultants fees are Naira14,663,500 which includes their fees, reimbursables and other running costs and which is 2.56% of the construction cost.  This seems to be a low percentage for such a project given the length of the construction period, the number and spread of the school site locations and the capacity of the local contractors.  

374. Even though the buildings are fairly simple, it seems from the site visits that the capacity of the local contractors to build good quality buildings using the correct materials is very low and that they require full-time supervision from experienced professionals.  

375. Given the very poor standard of construction seen on the project school sites it would appear that the contractors are not getting this type of supervision from the consultants and particularly the site supervisors.  Buildings are not being constructed according to the drawings and specifications and while it is the contractor’s responsibility to do this, the consultants are being paid to ensure that the buildings are being constructed according to the drawings, specifications and contract conditions and from the quality of the construction at the schools visited this does not seem to be happening.  

Classroom Buildings Renovated Using ‘Self-Help’

376. With regard to the classrooms being renovated using ‘self-help’ it seems that PTAs and communities are receiving no technical assistance to help them manage and supervise the construction of the buildings.  If the role of the contractor is removed from the construction process then some form of technical assistance must be given to the PTA or the community in managing the construction process.  If the PTA or community is left to manage the process by themselves then there is no way of guaranteeing good quality buildings.  

377. It should be noted here that the Social Mobilisation Department that manage such projects have no technical staff such as architects and engineers to assist communities when constructing buildings.  Technical staff in the LGAs should provide some sort of assistance but in many cases the LGAs do not have any technical staff and where they do have, then they do not have vehicles or budgets to allow them to provide the level of technical assistance that is required.

Kaduna State
SUBEB Classroom Buildings

378. SUBEB are no longer supervising construction contracts themselves but are using an independent firm of consultants to supervise the contracts being constructed using State funds, State/UBEC funds and ETF funds.  The consultants also prepare the contract documentation and assist in the evaluation of tenders.  This has been happening for the last three years.

379. Fees for the consultants are based upon the Federal Government scale of fees and for supervision this is 25% of the total fee.  The total fee depends on the construction cost (based on a sliding scale) and for this year the total construction cost is N950 million and the supervising consultants fees are N84 million or 8.8% of the construction cost.

380. There are a total of 63 construction sites this year.  The consultants have divided the State into three areas and have three teams of architects, engineers and quantity surveyors who are supposed to visit each site in their area every week.  On large contracts the consultants provide engineers who are based on site.  It should be noted that at no site visited was a representative of the consultants present.

381. The technical staff in the LGAs are also supposed to monitor the progress of the construction on each site and have been provided with motor-cycles for this purpose (although these are now getting old and should be replaced).
382. Even though the buildings are fairly simple, it seems from the site visits that the capacity of the local contractors to build good quality buildings using the correct materials is very low and that they require full-time supervision from experienced professionals.  

383. Given the very poor standard of construction seen on the project school sites (which were all fairly small contracts and therefore probably did not have a resident engineer) it would appear that the contractors are not getting the type of supervision from the consultants they require.  In future it would be advisable to have construction supervisors on all sites (or responsible for several sites if they are close together); these could be experienced clerks of works if they can be found rather than inexperienced junior engineers or architects.  Without full-time supervision by experienced professionals it is doubtful whether the quality of construction can be improved.

SESP Classroom Buildings

384. The buildings being constructed by the SES Project are being supervised by a firm of construction consultants based in Kaduna (who were selected through a World Bank bidding process) and construction and supervision is being monitored by the SESP procurement specialist (there is not a project architect) and by the Deputy Director, Physical and Project Monitoring at SUBEB.  It was not possible unfortunately to meet the consultants.  There are a total of 38 school sites in 6 LGAs and the sites in each LGA form one bidding lot and contract package.

385. The consultants are providing the services of a resident supervisor for each site, 3 senior supervisors who are supervising and co-ordinating the work of the site supervisors and a senior partner who has overall responsibility for the work.  The estimated duration of the construction contracts was 6 months but this seems to have been badly under-estimated and all contracts are in fact taking 12/15 months.  It should be noted that at no site visited was a resident supervisor present. 

386. The total construction cost in Kaduna State was estimated at US$6.138 million and the consultants fees for the estimated six months construction period was N15 million (US$100, 000 or 1.63%) which will now be at least doubled to cover the extra construction period.  

387. Even though the buildings are fairly simple, the steel roof structures that have been designed and specified are probably not something that the constructors have much experience of.  They therefore require additional assistance from the consultants in the construction of the roofs, something that they do not appear to have been receiving given the problems seen with the roof structures.  There are also problems with the quality of the concrete floor slabs and the terrazzo floors and these could have been improved with better supervision from the consultants.  The 2-storey schools that were visited raise the most concerns.  The quality of the reinforced concrete is generally extremely poor and the consultants should have ensured that the quality was acceptable or failing that have raised concerns about the quality of the concrete which they do not seem to have done.  It is now recommended, as stated in the school visits report, that the quality and strength of the concrete in these buildings is tested by an independent and reliable structural engineer.

Japanese Government Funded Classrooms 

388. A number of schools were constructed in the State using JICA funding between 2005 and 2008.  The schools were very well built because they were constructed by Japanese contractors with constant supervision from Japanese consultants.  

389. A new 3-classroom and office building is at present being constructed at LGEA U/Maichibi 2 Primary School Kaduna North using Japanese Embassy small grant funds.  This again is being quite well constructed even though the work is being carried out by labour from the community.  The work is apparently being supervised by an NGO who also supplies all materials.  The NGO would seem therefore to be using an engineer who is supervising the work professionally and diligently qualities not observed in the supervision of the other construction programmes.  

Classroom Buildings Renovated Using ‘Self-Help’

390. With regard to the classrooms being renovated using ‘self-help’ it seems that, as in other States, PTAs and communities are receiving little or no technical assistance to help them manage and supervise the construction or renovation of school buildings.  The comments on the management and supervision of ‘self-help’ construction projects in the Kwara State report also apply here.

Kano State
SUBEB Classroom Buildings

391. The buildings that are being constructed using State funds, State/UBEC funds and ETF funds are being supervised and managed by the SUBEB Deputy Director, Physical Planning Unit and his staff of architects, engineers and quantity surveyors and 2% of the total UBEC/State budget is supposed to be used by SUBEB for management and supervision of the construction programme.  SUBEB have technical staff in each of the LGAs who are supposed to assist with supervision of construction and the State is also divided into three zones (with between 2 and 7 LGAs per zone) with a physical planning officer in each zone who is supposed to act as co-ordinator for all construction projects.  However, as in Kwara State, the SUBEB technical team at the centre, at the zonal level and in the LGAs do not have dedicated vehicles to use for supervision and obtaining vehicles, fuel and DSAs for supervision trips is difficult especially for sites in distant parts of the State.  Supervision of construction is therefore a real problem with SUBEB staff often having to ask contractors to take them to the sites which is not an ideal situation.  This no doubt helps to explain the poor quality of work seen on the sites visited.  The SUBEB technical staff should however be insisting that the contractors use the materials specified in the drawings and BoQs and do not use inferior materials.
SESP Classroom Buildings

392. The buildings being constructed by the SES Project are being supervised by a firm of construction consultants from Kaduna (who were selected through a World Bank bidding process) and who have set up an office in Kano.  Construction and supervision is being monitored by the Deputy Director, Physical Planning at SUBEB who is the lead person for construction for the project.  It was not possible unfortunately to meet the consultants.  There are a total of 45 school sites in 9 LGAs (5 per LGA) and the sites in each LGA form one bidding lot and contract package.

393. The consultants are providing (or should be providing; see below) the services of a resident supervisor for each site, 3 supervising civil engineers, 1 supervising civil engineer/water, 1supervising engineer/electrical/mechanical, 2 quantity surveyors and a team leader who has overall responsibility for the work.  The estimated duration of the construction contracts was 6 months but this again seems to have been under-estimated and all contracts are taking at least 3 months longer.    

394. The total construction cost in Kano State was N1,183,508,512 (US$78,900,567) million and the consultants fees for the estimated six months construction period and the six month retention period was N25,001,623 (US$166,677 or 2.11%) which should now be increased to cover the extra construction period.  The World Bank however has only agreed to an extension of the consultant’s contract for a period of 60 days which will probably not cover the extended construction period.  The situation is complicated by the fact that two contractors have not performed in accordance with their contracts: one contractor has now resumed work but the other contractor’s contract has been determined and the job will have to be re-bid and it is not clear how this work will be supervised.

395. Even though the buildings are fairly simple, the steel roof structures that have been designed and specified are probably not something that the constructors have much experience of.  They therefore require additional assistance from the consultants in the construction of the roofs, something that they do not appear to have been receiving given the problems seen with the roof structures.  There are also problems with the quality of the concrete floor slabs and the terrazzo floors and these could have been improved with better supervision from the consultants.  The 2-storey schools that were visited raise the most concerns.  The quality of the reinforced concrete is generally extremely poor and the consultants should have ensured that the quality was acceptable or failing that have raised concerns about the quality of the concrete which they do not seem to have done.  It is now recommended, as stated in the school visits report, that the quality and strength of the concrete in these buildings is tested by an independent and reliable structural engineer.

396. It should be noted that, at the only site visited where work was in progress, the consultant’s site supervisor was not present.  The head teacher said that the site supervisor came to the site at irregular and infrequent intervals and the site diary was inspected and this seemed to confirm this.  There were times at the beginning of the construction when the site supervisor visited several times a week but after that his visits seem to become more irregular.  There had been no entries in the diary since mid-March!  If this is the level of supervision that is being given to the most complicated contracts then it would explain the poor level of construction being attained at even the sites with the smallest and simplest buildings.  Good quality construction will never be achieved without high quality, independent, professional supervision.

JICA Classroom Buildings

397. The standard of construction that has been achieved is as noted elsewhere, extremely good.  This has however only been achieved through the constant supervision of the local contractor by the Japanese engineer and through his assistance to the contractor in managing construction.  

CONSTRUCTION COSTS

Kwara State
SUBEB Classroom Buildings

398. Every year the quantity surveyors in SUBEB produce a priced bill of quantities for the SUBEB standard 2-classroom and 3-classroom buildings and a priced BoQ dated July 2008 was obtained for a standard 2-classroom building and a priced BoQ dated July 2009 (the latest estimate available) was obtained for a standard 3-classroom building.  The BoQs include 5% for VAT, 5% for with-holding tax and a varying amount for contingencies ranging from 6% to 0.05%.  There are no preliminary items in the BoQ and these are deemed to be included in the contractor’s rates.  The BoQs are not very detailed and the specifications for some items (such as the shutters and doors) are rather vague.  There are no electrical installations in either type of building.

399. According to the Project Manager in SUBEB, the prices are based upon the market prices for materials and labour in Ilorin and the priced BoQs are used when evaluating bids for new classroom construction.  It appears that contractors when bidding for work wherever it is located, must come close to the SUBEB estimates for the buildings and it appears that no allowance is made when evaluating bids for construction in remote areas for transport of materials, for extra allowances for workers, extra management costs, etc.  It must be recognised however that if a contractor cannot charge a realistic rate for carrying out the work then this must contribute to the poor quality of construction seen on all sites.

400. An exchange rate of ₦150 to US$1 has been assumed for the conversions to US dollars.  The cost of the 2-classroom building has been updated using the same July 2009 rates as for the 3-classroom building and 5% with-holding tax, 5% contingencies and then 5% VAT have been added to the cost of both buildings.  

401. The total cost of the 2-classroom building is ₦5,038,107 (US$33,587); the cost per square metre is ₦26,433 (US$176) and the cost of a classroom including walls and access veranda is ₦2,184,159 (US$14,561).

402. The total cost of the 3-classroom building is ₦6,559,499 (US$43,730); the cost per square metre is ₦25,976 (US$173) and the cost of a classroom including walls and access veranda is ₦2,146,397 (US$14,309).

Impact Building System Classroom Buildings

403. The total cost of an Impact Building System 3-classroom building is ₦5,968,917.74 and this figure includes 3% for preliminary works and electrical and plumbing installations.  An exchange rate of ₦150 to US$1 has been assumed for the conversions to US dollars.  

404. If, in order to make a comparison with the SUBEB and SESP buildings, the plumbing and electrical installations are omitted then the total cost will be ₦5,649,919 and again in order to make comparisons, to this must be added 5% for withholding tax, 5% for contingencies and then 5% VAT giving a total of ₦6,525,656 (US$43,504); a cost per square metre of ₦26,922 (US$179) and a cost per classroom including walls and access veranda of ₦1,976,892 (US$13,179).  The lower cost per classroom is partly explained by the narrower access veranda.  It is however considered that the cost of construction has been under-estimated in the contract price and in fact the engineer managing the contract admitted this.  In Alitheia Capital’s literature (the development company behind the project) they quote a construction cost of ₦35,000m² (US$233m²) a difference of around US$69m².

State Education Sector Project Classrooms

405. Priced bills of quantities included in the construction contract for the standard 2-classroom and 3-classroom buildings at LGEA Odota primary and junior secondary school, Ilorin West were obtained and reviewed.  The total cost of a 2-classroom building is ₦3,191,636.00 and for a 3-classroom building ₦4,527,530.46.  These figures include the cost of electrical installations.  An exchange rate of ₦150 to US$1 has been assumed for the conversions to US dollars.  

406. If, in order to make a comparison with the SUBEB and Impact Building System buildings, the electrical installations are omitted then the total cost for a 2-classroom building will be ₦3,056,991 and again in order to make comparisons, to this must be added 5% for withholding tax, 5% for contingencies and 5% for VAT giving a total of ₦3,530,825.  This contractor then however gave a discount of 18% which reduces the cost to ₦2,895,287 (US$19,302); a cost per square metre of ₦18, 560 (US$123) and a cost per classroom including walls and access veranda of ₦1,466,203 (US$9,775).  The total cost for a 3-classroom building will be ₦4,326,030.00 and again in order to make comparisons, to this must be added 5% for withholding tax, 5% for contingencies and then 5% VAT giving a total of ₦4,974,935.00 (US$32,730).  The contractor then gave a discount of 18% giving a total of ₦4,097,183 (US$27,315); a cost per square metre of ₦17,584 (US$117) and a cost per classroom including walls and access veranda of ₦1,389,174 (US$9,261).    

407. As can be seen, the square metre costs for this school are much lower than for the other classroom types.  It should be remembered however that the quality of the workmanship and materials at this school (see school visits) is very poor and it is probable that the contractor badly under-priced the work when bidding (and it is not clear why the contractor then gave a discount of 18%) and in order to make a profit (or at least reduce his losses) used the cheapest materials possible and skimped on the quality of the work.

Community-Based School Construction
408. Communities are receiving inadequate funding for constructing or renovating facilities resulting in poor quality construction.  They are expected to provide a contribution to the cost of the construction which can be in the form of cash, materials such as sand and stone or labour but even with these sorts of contributions there are usually insufficient resources to complete the buildings to a reasonable standard.  Many projects are in fact left uncompleted.

Kaduna State
SUBEB Classroom Buildings

409. The bidding process for construction contracts awarded through SUBEB proceeds as follows: contractors are invited by SUBEB to be pre-qualified for the award of construction contracts; pre-qualified contractors are then invited to bid for contracts; consultants (see below) evaluate the bids and make recommendations; the resident ‘due process’ team consider the recommendations and themselves make recommendations as to the award of the contracts; the Bureau of Budgets considers these recommendations and if in agreement instructs SUBEB to proceed with the award.  Contracts valued under N5 million are awarded by the Board of SUBEB; contracts of between N5 million and N20 million are awarded by the State Tender Board and contracts above N20 million are awarded by the State Executive Council.  Most SUBEB school construction contracts are valued between N15 – 30 million.  Contracts take on average 6 months to be awarded.

410. Every year, SUBEB have to submit a plan for the construction and renovation of school facilities together with a budget for the work to UBEC for approval.  In order to establish the annual budget for school construction, the consultants who prepare the bidding documents and who supervise the construction also estimate the cost of the school facilities to be constructed in order to establish the SUBEB construction budget for that year.  They take into consideration material and construction costs in 3 areas of the State and average out the costs to provide budget costs for all schools to be included in the programme.  When bids are received only those within plus or minus 5% of the budget cost are considered in easily accessible parts of the State.  In the parts of the State that are difficult to access the real costs are considered.  Before the bidding process starts the consultants check construction costs to see if these have increased.  If they have increased some of the proposed work has to be omitted as the annual budget is by this time fixed.  It would seem that neither SUBEB nor UBEC include a contingency sum in the budget to cover increased costs or other eventualities.

411. In Kaduna State there does not seem to be a problem in accessing State funds although even here it does take a year.  Funds budgeted in one year are actually used in the following year by which time of course, construction costs are likely to have gone up.

412. Priced bill of quantities for the SUBEB standard 2-classroom building and 2-classroom plus an office building have been produced by the consultants and priced bills of quantities for 2009 (the latest) were reviewed.  The rates in the BoQs are deemed to include 5% with-holding tax and 5% is added for VAT.  The BoQs reviewed were only for the individual buildings and there were no details therefore of any amounts added to cover preliminary works or contingencies.  

413. The BoQs are quite detailed but some details of for instance the fixings to the roof truss timbers and any holding down bars or bolts to the roof trusses are missing.  There are no electrical installations in either type of building.

414. An exchange rate of ₦150 to US$1 has been assumed for the conversions to US dollars.  In order to equate the cost of the buildings with those in Kwara State, 5% for preliminaries and 5% for contingencies have been added to the cost of both types of building.  The total cost of the 2-classroom building with these included is ₦5,090,203.00 (US$33,935); the cost per square metre is ₦32,141.00 (US$214) and the cost of a classroom including walls and access veranda is ₦2,608,564.00 (US$17,390).

415. The total cost of the 2-classroom plus office building is ₦6,513,822.00 (US$43, 425); the cost per square metre is ₦33, 889.00 (US$226) and the cost of a classroom including walls and access veranda is ₦2,750,431.00 (US$18,336).

State Education Sector Project Classrooms

416. The bidding process for the SESP schools was managed by the project team consisting of a procurement officer and a procurement advisor.  International Competitive Bidding was used because of the size of the bidding packages but only local contractors submitted bids.  The total budget for construction was US$6.138 million and the original contract period for all contracts was 6 months.  This was however seriously under-estimated and all contracts have taken much longer, up to 12/15 months

417. Priced bills of quantities included in the construction contract for the standard buildings constructed in Lot 5 at LGEA Soba were obtained and reviewed.  The cost of a 3-classroom building is ₦6,313,592.00; that of a 2-classroom building ₦4,676,326.00 and that of a 1-classroom plus office building ₦3,165,855.00.  These figures do not include the cost of electrical installations but 5% with-holding tax is deemed to be included in the rates.  An exchange rate of ₦150 to US$1 has been assumed for the conversions to US dollars.  

418. In order to make a comparison with the SUBEB buildings 5% has been added to these figures for contingencies and then 5% for VAT.  The total cost of a 3-classroom building is therefore ₦6,629,272.00 ($44,195); the cost per square metre is ₦29,728 (US$198) and the cost per classroom including walls and access veranda is ₦2,348,486 (US$15,657).  The total cost of a 2-classroom building is ₦4,676,326 ($31,176); the cost per square metre is ₦29,976 (US$200) and the cost per classroom including walls and access veranda is ₦2,368,140 (US$15,788). The total cost of a 1-classroom plus office building is ₦3,490,355 ($23,269); the cost per square metre is ₦29,698 (US$198) and the cost per classroom including walls and access veranda is ₦2,346,108 (US$15,640). 

Community-Based School Construction

419. As in other States, communities are receiving inadequate funding for constructing or renovating facilities resulting in poor quality construction.  They are expected to provide a contribution to the cost of the construction which can be in the form of cash, materials such as sand and stone or labour but even with these sorts of contributions there are usually insufficient resources to complete the buildings to a reasonable standard.  Many projects are in fact left uncompleted.

Kano State
SUBEB Classroom Buildings

420. The bidding process for construction contracts awarded through SUBEB appears to be similar to that in Kaduna State: contractors are invited by SUBEB to be pre-qualified for the award of construction contracts and pre-qualified contractors are then invited to bid for contracts using national competitive bidding.  Consultants are not however used in Kano State; the process is managed by SUBEB.  The SUBEB technical team evaluate the bids and the Chairman and board of SUBEB award the contracts.  Valuations of work and payments to contractors are also handled by SUBEB.
421. Every year, SUBEB have to submit a plan for the construction and renovation of school facilities together with a budget for the work to UBEC for approval.  In order to establish the annual budget for school construction, the technical staff in SUBEB (architects, engineers and quantity surveyors) estimates the cost of the school facilities to be constructed in order to establish the SUBEB construction budget for that year.  The budgets are based on the cost of construction in Kano to which is added a distance factor to for contracts in distant parts of the State.  

422. There are standard bills of quantities for the standard buildings but for renovations individual drawings and bills of quantities have to be prepared.  

423. In Kano State there seem to be some problems in accessing State funds.  The 2009 plan has been approved but the State counterpart funds are still not available so no construction can start even though the 2010 plan is presently being prepared.  Construction work budgeted under the 2008 plan is still in progress.  When the funds are approved therefore costs are bound to have gone up and therefore construction work in some schools has to be omitted.  It would seem that neither SUBEB nor UBEC include a contingency sum in the budget to cover increased costs or other eventualities.

424. Priced bill of quantities for the SUBEB standard 3-classroom building produced by quantity surveyors in SUBEB for 2009 (the latest) were reviewed.  The rates in the BoQs are deemed to include 5% with-holding tax and 5% is added for VAT.  The BoQs reviewed were only for the individual buildings and there were no details therefore of any amounts added to cover preliminary works or contingencies.  
425. An exchange rate of ₦150 to US$1 has been assumed for the conversions to US dollars.  In order to equate the cost of the buildings with those in Kwara and Kaduna States, 5% for preliminaries and 5% for contingencies have been added to the cost of both types of building.  The total cost of the 3-classroom building with these included is ₦6,285,496 (US$41,903); the cost per square metre is ₦26,663 (US$178) and the cost of a classroom including walls and access veranda is ₦2,176,754 (US$14,512).

State Education Sector Project Classrooms

426. The bidding process for the SESP schools was managed by the project team including the procurement officer.  International Competitive bidding was used because of the size of the bidding packages but only local contractors submitted bids.  The total budget for construction was ₦1,183,508,512 (US$78,900,567) and the original contract period for all contracts was 6 months.  This was however under-estimated and all contracts have taken an extra 3 months or more.  One contractor’s contract has been terminated and another contractor has not been working steadily and his contract was also under threat of termination although he has now re-started work on site.  An exchange rate of ₦150 to US$1 has been assumed for the conversions to US dollars.  

427. Priced bills of quantities included in the construction contract for the standard buildings constructed in Lot 5 at LGEA Soba were obtained and reviewed.  The cost of a 3-classroom building is ₦6,429,918.00 and for a 2-classroom building ₦4,518,609.00.  These figures do not include the cost of electrical installations but 5% with-holding tax is deemed to be included in the rates. 
428. In order to make a comparison with the SUBEB buildings 5% has been added to these figures for contingencies and then 5% for VAT.  The total cost of a 3-classroom building is therefore ₦7,088,985 ($47,260); the cost per square metre is ₦30,425 (US$202) and the cost per classroom including walls and access veranda is ₦2,403,561 (US$16,024).  The total cost of a 2-classroom building is ₦4,981,767 ($33,212); the cost per square metre is ₦31,934 (US$213) and the cost per classroom including walls and access veranda is ₦2,522,818 (US$16,819).  

JICA-Funded Trial Classroom Buildings

429. The two 3-classroom buildings that are being funded by JICA are being constructed by local contractors supervised by a Japanese engineer who managed the tender process.  It is not clear how the bidding process was handled as one contractor was previously a sub-contractor to the Japanese contracting firm who built the first JICA-funded school building project.  The second contractor is a local contractor from Kano.  It is believed that contractors were pre-qualified and then submitted bids in the usual way.  

430. The 3-classroom building that was visited cost ₦12,090,000 (US$78,800); the cost per square metre is ₦53,825 (US$359) and the cost per classroom including walls and access veranda is ₦3,868,045 (US$25,787).  It was not possible to inspect the contract documents but it is assumed that with-holding tax at least is included if not VAT.  As can be seen the cost of these classrooms compared to the SUBEB and SESP classrooms is very high and this is a reflection of the complexity and high cost of the RC structure as well as the good quality of the materials and workmanship.

Community-Based School Construction

431. As in other States, communities are receiving inadequate funding for constructing or renovating facilities resulting in poor quality construction.  They are expected to provide a contribution to the cost of the construction which can be in the form of cash, materials such as sand and stone or labour but even with these sorts of contributions there are usually insufficient resources to complete the buildings to a reasonable standard.  Many projects are in fact left uncompleted.

ANNEX 3: 
CONSULTANT’S TERMS OF REFERENCE 
APRIL 2010
Title of Assignment
Review of construction costs and quality of Infrastructure Facilities for Basic Education in Kano, Kaduna and Kwara States in Nigeria 

Background

Despite the possession of considerable oil wealth, a rising population, inefficient government investment in front line public services and years of neglect have left the Nigerian education system in a poor state.  Education indicators are amongst the lowest in Sub-Saharan Africa, particularly for girls.  Currently it is estimated that there are 7-9 million school aged children not attending school, a disproportionate percentage of whom are girls.   

Since legislation was passed in 2004 establishing nine-year compulsory Universal Basic Education, the main sectoral focus of Federal and State governments has been an expansion of basic education to meet the Millennium Development Goals.   There has been a significant increase in investment in the basic education sector through State governments and through Federal sources such as the Universal Basic Education Commission (UBEC).   Access remains a problem. Also of great concern are the low quality of education outcomes and the stark inequities in the system.

The Education Sector Support Programme in Nigeria (ESSPIN) is a six year DFID programme of education development assistance and is a part of a suite of programmes aimed at improvements in governance and the delivery of basic services.  ESSPIN’s aim is to have a sustainable impact upon the way in which government in Nigeria delivers education services and is directed at enabling institutions to bring about systemic change in the education system, leveraging Nigerian resources in support of State and Federal Education Sector Plans and building capacity for sustainability.  It is currently operating in five States (Kano, Kaduna, Kwara, Jigawa and Lagos) and at the Federal level.  ESSPIN builds upon previous technical assistance projects in education, in particular the Capacity for Universal Basic Education Project (CUBE).  ESSPIN is running in parallel with World Bank credit-funded projects in four of the States (the State Education Sector Project (SESP) in Kano, Kaduna and Kwara and SESP II in Lagos).

Objectives of the Assignment


1. The objective of the assignment is to conduct a comparative review of construction costs of basic education school infrastructure facilities that have been built in the last 5 years in the Kano, Kwara and Kaduna States.  These are the states where the State Education Sector Project (SESP)is being implemented using a World Bank credit.

2. In addition to researching the costs of the infrastructure facilities provided by the various stakeholders in the Education Sector, the review should take into account the appropriateness of design, suitability of specification and quality of construction of the facilities.  A comparison should also be made, if possible, with construction costs of similar facilities in other sub-Saharan African countries.

Tasks

1. Hold consultations with the Universal Basic Education Commission (UBEC), including relevant data on standards, specifications and unit costs in the review.

2. Discuss and agree with ESSPIN the scope of the necessary school visits to be carried out in the three states, ensuring representative coverage of the various funding arrangements (see 3. below).

3. Obtain unit costs for classrooms, staff-rooms, stores, toilets, water installation, and other facilities that have been constructed in the last 5 years.  Costs are to be obtained from organisations/ programmes which have been active in the sector, i.e.

· SESP: construction in the three States

· UBEC/SUBEB: standard 'duplex CR block contracts' in the three States 

· UBEC 'self help' grants in the three States for a) renovations, b) new buildings (using anecdotal field evidence and SUBEB/UBEC records). 

· Kwara: pre-fabricated cement panel school buildings. 

· Kaduna: JICA brick built classrooms (also phase 2 mobilising for pilot phase in Kano State).

4. The review should factor the following parameters into the costing:

· Appropriateness of Design

· Building Specifications

· Quality of Construction

· Supervision costs

Outputs  

A report detailing the findings of the review, which will include a set of guidelines and recommendations for the planning and implementation of future construction programmes.

Institutional / Administrative Arrangements

The Consultant will report to the ESSPIN Lead Specialist Education Quality and will liaise closely with the SESP PMU Co-ordinators and other officials in the States where the study is being conducted.
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