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1 Introduction

This paper presents a computerized tool developed by the Water and Sanitation Program – Africa to assist African governments in analysing the financial status of their water sectors. 
The Sector Wide Investment and Financing Tool (SWIFT) was developed in response to demand from African governments. Increasingly, the need to understand the relationship between finances in the sector and outcomes was emerging as important. Resource flows studies conducted by WSP-Af in a number of African countries pointed to the need for the comparative analysis of public expenditure data and resource requirement estimates. The primary function of a SWIFT analysis then is to understand the financial balances in the water sector of a given country and to allow strategic analysis of options available to close those gaps.
This tool has been developed as a generic representation of a water sector and is designed to assist African countries to develop simple financial plans for their water sector. It can work based on rough information as it is available, but ideally would be used in concert with more rigorously collected and accurate data. This feature in fact points to a second, non-obvious, use for the model and analysis. The model analysis can help sector decision makers to understand the strengths and weaknesses of their existing sector information and monitoring systems. As it is the data from those that is used by SWIFT, gaps that exist, and sensitivity analysis around those gaps, facilitate an understanding of the planning cost linked to poor information.


In many African contexts it is this information assessment use that is the primary use of the model.  Planning functionality is a secondary use, dependent on the availability of the data. Users find that initially it is the demonstration effect of the planning analysis that helps to mobilize improved planning efforts. Ultimately this tool, adapted to the country specific situation in which it is used, allows for an annual iterative input into financial planning and budget design efforts.

This working paper was written by Kameel Virjee, Financial Specialist at the Water and Sanitation Program – Africa. Comments on the contents and overall approach are very much appreciated.


The document is structured as follows:

· SWIFT: model structure -  This section presents the conceptual structure of the model and introduces key aspects that are required to perform financial analyses. The section also treats issues of data requirements and information issues. 

· Sector Definition – This section covers issues linked to the setup of the model. Focus here is on defining the structure of the sector and setting targets to attain over the period of analysis

· Public Finance – this section describes the analysis of public finance in the model. Focus is on presenting key sector allocations along the lines of the SWIFT model. This section also deals specifically with donor vs. government funds and issues linked to decentralization. 

· Sector Development – The definition of a sector program, which will include activities outside of the ‘traditional’ capital development and maintenance activities usually considered is explained. 

· Service delivery – the viability of the sector is fundamentally affected by the modalities which define service delivery. This section details the key issues which need consideration and their representation in SWIFT. Often SWIFT requires data which may not be easily available. In such cases, reference is made to methods or sources of such information. 

· Policy Scenarios – This section presents a framework which can be used to develop policy analysis around the initial baseline analysis. 

· Information and Data issues – As has been noted, the availability of information is a key constraint to the institutionalization of SWIFT analyses in country. This section discusses the connection between data, SWIFT and Sector Information and Monitoring systems (SIMS).

· Summary and Key Lessons – The paper finishes with a brief summary and key lessons that are relevant for future financing strategy developments in Africa 

2 Sector Wide Investment and Financing Tool (SWIFT)
This section discusses, in detail, the Sector Wide Investment and Financing Tool (SWIFT) developed by WSP-Af. First the model structure is discussed, with the relationships between different modules being presented. Each module in turn is then discussed. This treatment will demonstrate both how to use the model and its information requirements. The section will also discuss how various model inputs will relate to wider issues relevant to the financing strategy discussion. 
Overview of SWIFT

Figure 1 shows a schematic of the SWIFT model. As is apparent it is structured conceptually around modules. These are linked to the type of information that is needed in the model. 
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The first four modules are key modules to set up the quantitative analysis:

1.
Sector definition and target setting module – This module defines the sector’s structure. It uses the concept of regions to allow for sub-national variation in the country. It also treats populations as urban or rural. Specifically the module requires:

· Definition of regions – including the urban and rural population in each region. Growth rates in these over the model period are also specified.  Institutions in the sector are also defined here. These include national institutions, which may have some mandate for total population (e.g. the regulator), or only rural populations (e.g. a social fund) or only urban populations (e.g. a slum upgrading program). In addition, each region is treated as a sector institution.  
· Definition of water service provision in each region – including the name of the water service provider type serving urban and rural populations in each region

· Service targets – are set by specifying a degree of coverage to be achieved in each rural/urban area of each region in the model. These targets can be compared to the MDG targets at the national or at the regional level. Service targets must also be set across provider types. By this mechanism upgrading or downgrading service levels can be achieved. 
2.
Public Finance Module – This module analyzes public finance and its use in the sector. The definition of public finance includes both government-financed own program funds as well as on budget donor program funds:

· MTEF ceilings – defines the total available public finance in the sector as determined through the national Budget process and the key line ministries responsible for the water sector in the country. 
· Allocation principles and mechanisms– defines the transfer of public finance to regions and sector institutions for capital investment activities (subsidies to water service providers) and sector management activities. It also allows an assessment of formula based transfer mechanisms, and an analysis of donor finance and its alignment with national priorities

· Utilization of public finance –the capacity in the sector to use the budgeted funds. This is done using a simple percentage based deflator of allocation. 
3.
Sector Development Module - This module enables costing of a National (or Urban or Rural alone) Water Program and allows a comparison with likely resource availability. :

· National water program – includes a definition of the different activities in the National Program (e.g. regulation, policy development, etc) and assigns mandates for the activities to the sector institutions. Mandate allocation is done using percentage allocation of each sector function to each sector institution.  

· Sector development mandates – sector institutions are defined by the sector development activities, which can be either national or regional in scope. The activities de
· Sector development unit costs –for the activities suggested in the National Program

4.
Service Delivery Module – This module simulates cost recovery in service delivery:

· Financial requirements to meet sector targets – are based on investments required by the projected increase in coverage as well as for replacing existing capital stocks. Financial requirements will also include the costs of operating and maintaining existing service infrastructure and any taxes on service delivery to meet sector development costs. These requirements are linked to the different technologies available in each region, together with their unit costs, performance characteristics and average design life

· Availability of service-linked finance – is determined by the level of tariffs and the water demand in the sector as well as the efficiency with which it is collected. This is also assessed on the ability to finance capital investments using debt from local financial markets

· Availability of budget-linked finances –from the allocation of subsidies for service delivery is linked to the level of public finance and the sector’s cost recovery policies
The use of real vs. nominal values – The SWIFT model uses real values for its projections. This is an important point. Care must be taken to deflate figures, for instance as they are presented in MTEF projections. As many analyses will summarize expenditures or costs in the sector according to a programmatic presentation, where multiple years spending or requirements are aggregated, the values of those amounts must be in a constant year value. 

The use of SWIFT in the context of decentralization – Given the regional structure of the model separate estimates for both costs of sector targets and financial resources available to meet them can be done at that level the model is ideally suited to investigating issues surrounding decentralization. Targets are set at a regional level, which can be used to reflect variation in the regional level plans. The use of a ‘national plan’ concept allows for the aggregation of regional plans to consider national implications of varying priorities as well as resources.  
Sector Definition 

Sector definition is part of the critical setup stage for the SWIFT model. Whilst a number of similarities exist between different water sectors, the role and nature of the different agents functioning in the sector needs to be characterized. Those who actually provide services (implementation agents) need to be separated from those who manage the sector and different areas of service, which are relevant from a policy perspective, need to be developed. 
Definition of national institutions - The first task in defining the sector is to establish the key national level agencies in the sector. Figure 2 shows the screen in which such information is inputted. The different national institutions can also have different extents of relevance. Firstly, a national institution can operate in select regions (see below for details on regions) and then in the context of only rural or in urban or in both. In the hypothetical scenario presented below, there is a national ministry charged with managing the water sector. A regulator also exists but only is relevant in urban areas. Finally, there is a social fund type agency which is relevant in the rural sub-sector alone. A total of four national institutions can be used in the model and at this stage there exact roles and responsibilities are not yet defined. 
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National Institution 1 Ministry

National Institution 2 Regulator

National Institution 3 Social Fund

National Institution 4

National Jurisiction by region

1 2 3 4 5

Ministry Total Total Total Total Total

Regulator Urban Urban Urban Urban Urban

Social Fund Rural Rural Rural Rural Rural

0


Figure 2: National Institutions 
Definition of regional areas - The second step is to define the nature of the different regions in the country. In figure 3 a hypothetical situation is presented. Five regions are assumed to exist, each having different rural and urban populations. The growth rate in these regions is also specified, and as shown, can vary. 
[image: image3.emf]Regional setup

Region 1 Region 2 Region 3 Region 4 Region 5

Name of Region/Institution 

1 2 3 4 5

Urban population

000's

100 50 25 75 0

Rural population

000's

                    -                 50               75                 25             100 

Total population per region

000's

                 100             100             100               100             100 

Urban population growth

% pa

2.00% 2.00% 3.00% 3.00% 2.00%

Rural population growth

% pa

1.00% 0.00% 1.00% 3.00% 2.00%

% pop urban, in region

%

100% 50% 25% 75% 0%

% pop rural, in region

%

0% 50% 75% 25% 100%

% population, of national total

%

20% 20% 20% 20% 20%


Figure 3: Regional areas/institutions

These regions will be different depending on the country and SWIFT allows a total of 12 different regions. The regions may represent actual political boundaries, such as states or provinces, or simply be areas of a country where from a water sector perspective variation is of relevance to examine explicitly.
Definition of water service provision – After representing key administrative areas and the national  sector institutions, the next step is to define how water is provided. This as explained above is done using the idea that there are types of water service providers which together provide all the water in the country. Figure 4 shows the typical service provider types in this hypothetical scenario.  As is apparent, the definition of the type of service provider needn’t be simply the technology used to provider services. In rural areas, this tends to be a good indicator of operational modality, whereas in urban areas it is probably less so. The definition of water service provider types should be based on consistency in operational modalities. As such, large urban centres might be distinguished from smaller towns, on the basis of differing unit costs and perhaps tariff rates. The exact definition of operational modality is defined below.  The model then requires that for each region, the population be assigned to a water service provider type or to the category of unserved.
In this example, there are three types of service for urban residents:

· Large urban utilities

· Small town water supplies

· Small independent providers

And for rural areas there are four categories

· Protected hand dug wells

· Boreholes

· Protected springs

· Piped systems

[image: image4.emf]WSP definition

 WSP1   WSP2   WSP3   WSP4   WSP5   WSP6   WSP7   WSP8   WSP9   WSP10 

Name of WSP type

 Urban-

Unserved 

 Large 

Urban 

 Small 

Towns 

 Small 

Independent 

Providers 

 Rural-

Unserved 

 Protected 

Hand Dug 

Wells   Boreholes 

 Protected 

Springs 

 Piped 

Systems 

Current distribution of population in each region, across urban & rural WSP types

Urban WSPS

1 2 3 4 5 0 0 0 0 0

Urban-Unserved

residual

18% 23% 8% 5% 10% 100% 100% 100% 100% 100%

Large Urban

input

45% 60% 65% 48% 10%

Small Towns

input

15% 15% 25% 22% 45%

Small Independent Providers

input

22% 2% 2% 25% 35%

0

input

Total urban population

must = 

100%

100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Rural WSP's

Rural-Unserved

residual

9% 47% 52% 55% 48% 100% 100% 100% 100% 100%

Protected Hand Dug Wells

input

39% 22% 10% 11% 16%

Boreholes

input

33% 19% 16% 17% 34%

Protected Springs

input

0% 0% 0% 2% 0%

Piped Systems

input

18% 12% 22% 15% 2%

Total rural population

must = 

100%

100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Urban  Rural 


Figure 4: WSP definitions
Setting targets in SWIFT

Targets set in SWIFT at the level of water service provider type. That is, the user specifies the distribution of coverage at the end of the time period across the different provider types. By doing this, upgrading existing services without any change to the total covered population is possible. This feature is important due to the multidimensional nature of coverage, where investments may affect those who are covered only.  An example may be where investment is used to upgrade boreholes to piped water systems. No new population may get access to water as a result of the investment but those who already had access would obtain a higher level of service. Figure 5 shows the SWIFT input screen for this target setting. The model allows the user to check the effect of the regional level changes against regional and national level targets as shown in figure 6. In the hypothetical scenario being used here, the target coverage is 81% at an aggregate level, growing from the base year coverage of 68%. Urban areas have a 92% coverage with progress in rural areas growing from 50% to almost 70%. This does not capture, of course, the variation by region. 
Another critical aspect, which is often neglected in setting targets, is the pace at which the targets are achieved. For instance, if coverage was to double in the period, this could be done where every year a certain percentage of the coverage change is achieved. Alternatively, capacity to implement may be low at the start of the strategy, making changes to the coverage relatively slow. Towards the middle of the period when the capacity has increased changes to coverage levels may accelerate, and near the end of the time period the progress may slow again, as all the easily covered have gotten service and only the more difficult to reach remain. This would imply an ‘s-curve’ of coverage change. SWIFT allows present implementation plans or for the user to set their own as shown in figure 7. 
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% Coverage Base year Yr 10 Targets

Urban WSP types

Year 2005 2016

Urban-Unserved

%

18% 10%

Large Urban

%

45% 50%

Small Towns

%

15% 25%

Small Independent Providers

%

22% 15%

0

%

0%

Total Urban targets

must = 100%

100% 100%

Rural WSP tupes

Rural-Unserved

%

9% 7%

Protected Hand Dug Wells

%

39% 39%

Boreholes

%

33% 33%

Protected Springs

%

0% 0%

Piped Systems

%

18% 21%

Total Rural targets

must = 100%

100% 100%


Figure 5: Regional target setting by WSP type
[image: image6.emf]Overall service delivery targets

MDG Base 

year 

Model 

Base year  MDG goal

National 

targets

Model targets

Year: 1990 2005 2015 2016

Urban

% coverage

86% 50% Urban 92%

Rural

% coverage

50% 50% Rural 69%

Total 68% 0% 81%

% population with services over time

Model  targets should either equal or 

exceed national targets. 


Figure 6: Check to see effect of regional targets on national progress
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Proportion of all new services to be provided each year: This determines the timing of capital program

Fin yr ending

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

S-Curve

%/annum

3.5% 6.5% 10.0% 14.0% 16.0% 16.0% 14.0% 10.0% 6.5% 3.5% 100%

User-defined programme

optional

3% 5% 8% 12% 12% 12% 12% 12% 12% 12% 100%

Equal annual installments

%/annum

10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 100%

Current selection 4% 7% 10% 14% 16% 16% 14% 10% 7% 4%

Cumulative 4% 10% 20% 34% 50% 66% 80% 90% 97% 100%

S-Curve (ramp-up period)

Capital programme timing

0%

10%
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90%

100%
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Figure 7: Capital program timing
Public finances to the sector

The development of a pubic finance picture is the second phase of the analysis. A generic representation of the structure of public finance movements in the sector is used to accommodate various actual configurations. Figure 8 shows a schematic of the different public finance flows which can be modelled using SWIFT. As is apparent a number of different channels of funds are possible. National funds can be allocated to national level institutions or to regions. Similarly, donor funds can be allocated directly to those two levels. Allocations by national institutions to regions are further allocated to water service provider types. Donor funds and national budget funds, whilst allocated separately to the regions, are allocated jointly to the water service provider types (they are pooled). Thus, water service provider types receive funding from the regions where those funds either are from national institutions or a pooled donor/national budget fund. Donor projects can be aligned with the national sector budget as well, essentially allowing pooling of funds at a higher level of allocation. In the figure, the wide dashed lines indicate donor allocations and solid lines indicate national budget allocations. The narrow dashed lines indicate allocations within the sector (as opposed to to the sector).

[image: image8]
The first step in developing a representation of sector finance is to assess a sector budget and allocate the total budget to different functions in the water sector; service delivery or sector development. The model provides for both development expenditure stream and a recurrent expenditure stream given that this is how most African governments fund their water sector. Figure 9 shows the input screen for the public finance set up. Up to four national institutions may directly receive budget that is used in the sector. Whilst these institutions may receive funds for multiple sectors, only water sector expenditures should be presented here. The MTEF ceilings can be directly placed in the relevant cells. SWIFT then allows for projection of those amounts based on an estimated real change in their values beyond the MTEF term. 
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MTEF ceilings for water services 

sector, by ministry

Ann REAL growth  

beyond MTEF 

cycle

2006 2007 2008 2009

Ministry of Water

5%

000's

1,200                  1,250                  1,300                  1,365       

3%

000's

-           

3%

000's

-           

0

000's

Total on-budget funds for water sector

4%

000's

1,200                  1,250                  1,300                  1,365       

as % of estimated future GDP

for info only

#DIV/0! #DIV/0! #DIV/0! #DIV/0!

National funding - total available from national fiscus: RECURRENT BUDGET

MTEF ceilings for water sector, by 

ministry

Ann REAL growth  

beyond MTEF 

cycle

2006 2007 2008 2009

Ministry of Water

3%

000's

500                     542                     567                     584          

0

3%

000's

-           

0

3%

000's

-           

0

000's

-           

Total on-budget funds for water sector

3%

000's

500                     542                     567                     584          


Figure 9: Public finance envelope set up

SWIFT requires that these ‘sector ceilings’ which are the sum of all allocations to the sector then be allocated to sector development and service delivery as shown in figure 10.  Figures used here can either be budget allocations or can be adjusted for utilization to allow for modelling of inefficient use of allocated funds at the national level. As is noted in figure 10, all recurrent budget is used for sector development functions. This may not be the case, in some contexts; public budgets will be used to also subsidize service delivery. A notable example, where this is aligned with government policy, is the free basic water program in South Africa. In Kenya, significant recurrent expenditure on service delivery is a result of the central government’s historical role in implementation. 
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2006 2007 2008 2009

Capital Budget - Sector development

000's

400                     425                     450                     467          

Capital Budget - Infrastructure development

000's

800                     825                     850                     881          

Total 1,200                  1,250                  1,300                  1,348       

must =

1,200                  1,250                  1,300                  1,365       

Recurrent Budget - Sector development

000's

500                     542                     567                     584          

Recurrent Budget - Infrastructure development

000's

-           

Total 500                     542                     567                     584          


Figure 10: Allocation of total public finance to sector development and service delivery

The funds allocated to the sector through these mechanisms are assumed to be fully fungible in line with government priorities. This may not be fully the case however. Donor funds which are presented in the budget but are allocated according to project priorities are treated separately. Each donor allocation to the sector is inputted separately and then aggregated to get a ‘donor program’. This is the sum of all donor activities (administered through using a project modality). This ‘program’ can then either be allocated to the regions and usages as implied by the sum of all donor projects or it can be aligned with government allocation principles. This feature is a key tool for analysing the financial impacts on equity of expenditure which may arise through the introduction of a Sector Wide Approach (SWAp). Figure 11 shows a possible allocation arising from such an analysis in the hypothetical case. The uneven allocation of donor funds arises from differing donor projects, with overlap in the regions. As is apparent, donors fund capital expenses linked to infrastructure development and sector development. 
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Figure 11: Donor allocations

These two steps establish the total public finance available in the sector. These funds now must be allocated to different institutions and areas. Allocations may be on the basis of user-defined percentages or developed using an allocation formula. Figure 12 shows the user defined allocations of the sector’s infrastructure budget. Allocations can be directly to regional budgets, in the case of decentralized water sectors, or to national institutions. In centralized water sectors budget allocations might be directly to the national institutions which will then allocate funds to different regions.  In the hypothetical example being used here, a portion of capital grants (25%) goes to a national social fund for water supply, and will then be allocated by the fund to the different regions.  The remainder of the sector funds goes directly to the regional areas. A similar mechanism is used to allocate sector management funds to the different institutions. 
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Figure 12: Regional budget allocations 
The funds allocated to national institutions must then be allocated to the regions and within each region to the different water service provider types. The SWIFT input screen for this step is shown in figure 13.  As is evident, the social fund allocates its funds in varying proportion to the provision of rural water infrastructure in the five regions. Each region has a similar distribution of those funds across different water service provision types. The allocation of the national level funds may be according to a number of different principles; for instance, poverty or capacity to spend. In fact, unlike in this case, the spending of allocated funds on water service provision would likely vary across different regions given different user demand profiles and water resource endowments. 
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Figure 13: Allocation to water service provider types from national institutions
Finally, the total funding available at the regional level is allocated to different water service provider types. This allocation does not include funds which are channelled through the national institutions, as those funds are allocated to water service provider types as has been described already. This regional budget allocation includes all funds which have been directly allocated to the regions and those funds which are spent through project structures (probably financed by donors) as discussed earlier.  Figure 14 shows the screen in which this allocation occurs. 

[image: image14.emf]Capital grants

Urban-

Unserved

Large 

Urban

Small 

Towns

Small 

Independe 0

Rural-

Unserved

Protected 

Hand Dug  Boreholes

Protected 

Springs

Piped 

Systems

TOTAL

1

%

50% 20% 5% 10% 5% 10% 100%

2

%

30% 25% 8% 10% 10% 17% 100%

3

%

15% 25% 10% 15% 20% 15% 100%

4

%

15% 15% 15% 15% 20% 20% 100%

5

%

15% 35% 10% 40% 100%


Figure 14: Allocation to water service provider types from regional institutions
Allocation can also be done using a formula based transfer. This allows for the development of a transparent allocation principle based on simple variables such as existing access, poverty or some measure of performance (e.g. disbursement). SWIFT allows for the testing of different formula configurations based on standard variables. 

Estimating the cost of sector management and development

The sector management activities must also be costed and these costs must be allocated to the different relevant institutions. Recall that there are different institutions which have mandates to perform the sector management activities. In arriving at the costs for each institutions the first task is to allocate the mandates of the different sector management activities to the different institutions. Figure 15 shows the matrix which is used to achieve this in SWIFT. There are two types of sector management support; the mandate to provide capital subsidies where the sector policy requires that they exist (i.e. Where full cost recovery policies do not exist) and the mandate to provide management functions in the sector. In the example in figure xx, there are five sector management functions:

· Capital subsidy mandate for urban areas – this is shared by the different regional administrations equally

· Capital subsidy mandate for rural areas – it is assumed that the sector social fund has the entire mandate to provide these subsidies to rural water infrastructure development

· Policy setting – This function is spread across a number of agencies. Collectively the regions are responsible for 25% of the total policy setting issues. The lead agency remains the ministry, in line with many different reform contexts in Africa and the regulator also retains a 25% mandate to provide policy guidance

· Regulation – Here regulation is assumed to be the enforcement and rule setting around the water policy in the country. The lead agency is the regulator, but as is the case in a number of contexts other agents have roles to play. The social fund also assists the overall regulatory effort (by for instance ensuring construction quality of assets if finances) as do the regions. 

· Sector information and monitoring systems – these are assumed to be essentially those systems which collect sector data and produce relevant regulatory and policy informing information.  The mandate is well spread across the different institutions as is probably the case in most actual water sectors. 
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Figure 15: Sector development mandates

The capital subsidy mandate concept requires further elaboration. Given that sector policy may require a certain level of capital cost sharing between the government and the consumers of service, a contingent liability for provision of capital subsidies exists for agents charged with providing those subsidies. In the rural context for instance, a social fund might be the primary mechanism by which capital subsidies are channelled for infrastructure development. Given this, to reach sector targets the social fund must have an adequate stock of subsidy funds to channel to the different service provision types. It is worthy then to investigate whether existing allocations to the subsidy pool are sufficient to fund the mandate of the social fund. 

SWIFT provides a function to represent the sector policy on capital subsidies. This is presented in figure 16. The subsidy policy can be set independently for rural and urban areas and can be set as the lower of either a percentage subsidy or a per capita amount. Additionally a separate subsidy policy can be defined for rehabilitation costs. 
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Figure 16: Subsidy policy

Costing a sector management program is quite complex. SWIFT allows for two types of input to this. Either, where independent studies exist, direct cost estimates per function are inputted or, where such studies do not exist, a rapid unit cost approach can be used to estimate sector costs. In the example in figure 17 it is assumed that the using a number of staff per function and a rate per staff (including an overhead amount) a rough cost estimate for the sector management functions can be developed. As is evident, the total capital costs linked to sector management functions (excluding subsidy liabilities) is just under 600 000 USD in the base year, and recurrent requirements are double that. This total cost is then allocated to the different institutions based on their mandates to perform these functions. 
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Figure 17: Sector program costing
Service Delivery Modalities

The core of analysing sector finance sufficiency revolves around the estimation of financial balances for service delivery. Given the focus on cost recovery in the African context, a comparison of revenues raised through providing service and the costs associated with service provision is critical.  SWIFT inputs result in estimates of volumes of water produced and consumed and it is assumed that tariffs and costs are linked to these volumes. This approach has the ancillary benefit of allowing a water resource assessment at a macro level for the domestic water supply sector. The main input matrix for service delivery modalities is shown in figure 18.
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Figure 18: Service delivery modalities
A number of different inputs are required to characterize service delivery modalities.

· Unit O&M costs – These are specified on the basis of volumes of water produced and cover the costs of routine maintenance and general operational costs

· Unit Capital costs – These costs are specified on a per capita basis. The include costs linked to materials and supplies, construction labour and any supervisions, design and regulatory costs (for example the cost of obtaining environmental permits). 

· Asset design life – The asset design life is the anticipated time for which the facility will function if maintained appropriately. This is used to estimate the cost of asset replacement (depreciation). 

· Average consumption per capita – this amount includes all the consumption that an average domestic user of the facility will use. In many cases it will include minor non domestic uses such as livestock watering and kitchen gardening. It is a key performance measure of the quality of service provided. This amount does not include water lost from the system.

· Fraction of operational assets – frequently in African water sectors only a fraction of the assets are actually functioning. This is especially relevant to water points in rural areas. Whilst this will affect the overall coverage the feedback relationship is not explicitly treated in SWIFT. It does have impacts however where the government has a policy of rehabilitating non functional assets through a special rehabilitation program. 
· Cost of rehabilitating non functional assets – where assets are not performing, there may be a consistent small cost related to getting them functional. For instance where point sources have failed, the cost of rehabilitation may be only the cost of repairing a hand pump. The cost, therefore of rehabilitating assets may be less than the full replacement cost of the asset. This variable is used to capture cost implications of such systematic issues leading to non-functional assets. 

· Average unaccounted for water – In most systems, considerable volumes of water are lost due to poor management or poor asset condition. These represent a cost to the sector (as operating costs are linked to the volumes of water produced and not those consumed). This variable is a key factor is assessing the technical efficiency in the sector.  
· Average billing efficiency – Most systems do not collect all of their billings. This variable is a key performance variable with respect to management efficiency in the sector.

· Average tariff – the tariffs are specified on a volumetric basis linked to water consumption. The tariff used here is the average across multiple blocks where such a block tariff is used. 

· Average connection fee – Average connection fee is represented by a proportion of the total per capita capital cost.

· Percentage non-domestic consumption – As, especially in urban areas, a considerable amount of revenue is generated from non domestic water consumers, a factor is included to adjust total consumption to include these users. 

The average values for service delivery modalities presented in figure 18 may vary throughout the country. SWIFT allows variation in these values using factors which relate regional values to the national average values. Five dimensions of variation are allowed for:

· Demand factors – Where particular regions have higher/lower per capita water demands, this can be captured by a multiplier

· Cost factors – often availability of labour or materials will affect costs at the regional level. This factor is used to adjust national cost values. 

· Management efficiency factors – This factor can be used to quantify systemic variation in collection efficiency 

· Asset condition factor – To capture variation in the degree to which existent assets are non functional

· Technical efficiency factor – This factor is used to capture variation in the levels of water losses/ UfW in different regions. 

As mentioned above, a sector may wish to upgrade existing assets through a targeted special rehabilitation program. SWIFT facilitates this analysis as presented in figure 19. The user specifies the start year of the program, its duration and target level of asset functionality. It is assumed that the increased functionality accrues on a straight line basis (as opposed to more complicated implementation modalities as presented above for the overall capital program).
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Figure 19: Special rehabilitation program
Whilst in Africa it is not immediately possible for loan financing to fund asset development, some countries are considering this increasingly. SWIFT allows for capital financing of investment using loans and figure 20 presents the input screen used.
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Figure 20: Loan finance

Using a cap on the total level of debt finance as a proportion of total operational surplus, capital investment deficits can be financed using debt. The cap acts as a reverse debt service coverage ratio. The degree of debt which can be taken is also affected by existing debt levels. This function is increasingly relevant where the Ministry of Finance is passing through development partner loans to sub-national entities (such as in Kenya) or where sub-nationals can go directly to the market for loan finance. 
3 Performing Policy Analysis with SWIFT

This section will take the hypothetical scenario presented in section two and use it to demonstrate the type of analysis that is possible with SWIFT. First an examination of financial balances in the baseline will be presented after which indicative policy options will be explored. The objective of the section is to demonstrate indicative outputs and analyses possible with the model. 

Understanding baseline financial balances

As presented in section 2, a number of different perspectives are worth considering with respect the financial viability of the water sector. To begin with, an overall summary of financial viability, at the national level is presented in figure 21. As is apparent, based on earlier assumptions there is sufficient finance in the sector too meet targets that have been set. Based on the assumption of an ‘s-curve’ growth in service coverage, it is noticeable that the financial surplus in the sector decreases in the middle of the period. 
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Figure 21: Overall financial balance

The overall summary presented in figure 21, as discussed above, requires further examination to understand the character of the financial surpluses. Figure 22 shows a summary of the financial balances for financing of sector development. Whilst the overall sector shows a financial surplus, sector development functions are under-funded. If one examines this financial deficit further, it is apparent that the recurrent requirements are those that are driving the deficit. Government transfers for recurrent budget requirements are insufficient.
The nature of financial balances in the sector also varies by region. Figure 23 shows the financial balances for service delivery for each region in the model’s base year. Two of the regions account for over 80% of the sector surplus. This is due to a number of reasons. Government budget finances are skewed towards these two regions, though government transfers account for only 30% of total capital investment in the sector. As well, costs in region 4 are relatively low, given the rural nature of that region. 

SWIFT also considers the financial balance in the sector across water service provider types. For instance, the financial balances in region 3, for the base year in the model, are shown in figure 24.
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Figure 22: Financial balances: sector development
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Figure 23: Financial balance by region:  service delivery
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Figure 24: Financial Balance: Region 3
It is apparent that the overall operating deficit of region 3 is resulting from poor cost recovery in rural areas. Large towns generate a small operating surplus and small towns a small deficit. Interestingly, small independent providers generate a 67% gross operating surplus. The relation between capital grants and capital requirements in region 3 for the base year are shown in figure 25. Clearly there are issues of equity in allocating public finance, with piped systems being allocated far more that is required (in terms of total capital expenditure). 
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Figure 25: Financial balance in region 3: Capital grants

Figure 26 shows the aggregate financial balance for region 3 in the base year, assuming that capital grants are completely fungible (not true). The aggregate deficit for the region disguises considerable variation. 
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Figure 26: Aggregate financial balance: region 3

Policy Analysis

It is apparent that the nature of the financial balance in the sector is complex from the brief survey of financing balances presented above. A number of policy analyses can be performed, to estimate their effect on the total financial balance. These could include:

1 Harmonization of donor and government allocation mechanisms – this analysis is or particular relevance especially in Africa, where donor project implementation methods have led frequently to inequitable distributions of finance. This analysis can actually quantify the effects of moving towards harmonised funding mechanisms which are often at the heart of Sector Wide Approaches (SWAps). 

2 Effect of allocation of public finance – this is probably the most important policy analysis possible with the SWIFT model, in the context of African water sectors. Donor and government finance is a very significant portion of total finance in the sector and as such, its efficient and equitable usage is critical for attaining sector targets. Simply the SWIFT tool can allow for differing allocation principles to be used, to arrive at a more balanced sector. 
3 Cost recovery policy – The effect of changing the cost recovery policies in the country can also be examined. As affordability issues often arise in the African context, this will have limited but again critical relevance in understanding how to close any financing gaps. In this example for instance, service delivery linked revenues amount to almost 50% of total service delivery linked sector finance. 

Other policy issues can be examined as well. These may include issues such as the effect of sector taxes on sustainability of sector management institutions, the role of water service provider type in sector viability, the affordability of different target levels, etc.

In this section a brief analysis of the first three issues is presented for illustrative purposes. Obviously in a real country situation the exact analysis will be tailored by sector issues and baseline financial realities. 

The role of harmonization

If donor funds are directly harmonized with existing government allocation principles, in our example, the overall financing surplus in the sector will not be affected significantly. Any small change will be due to the movement of some allocation to agencies with different absorption capacities. Where project implementation units have higher abilities to spend allocated finance (e.g. where government financial systems under perform), then in fact alignment will reduce the actual available finance to the sector. In our case all institutions have similar absorption capacity and so this is not a major factor but in some cases it merits detailed consideration. At a regional level however, the increased alignment with priorities will reduce the levels of surplus/deficit. One measure of this is a normalized absolute sum of net financial balances (all the surpluses and deficits added up as if they were positive and then normalized on the total financial sector surplus or deficit). This in fact can be taken as a measure of inequity
. In this case, moving towards alignment with the government priorities increases equity. Where donor programs operate on their own priorities the measure of inequity is 1.1 and when they align to government priorities it decreases to 0.9. 
The effects of harmonization can thus be explicitly quantified. 

Improved allocation principles

By analysing the areas of financial gaps and surpluses improved allocation of resources can be achieved. This can be done in SWIFT using an iterative change to existing allocations or with the design of a formula by which allocations can be estimated. Given the needs of the sector, based on sector targets and operational modalities, increased recurrent finance is required to reduce sector management finance gaps. By re-assigning capital development funds from the government to recurrent sector development functions this gap reduction is possible. Using the SWIFT model, it is evident that about a tripling of spending on sector management is required to adequately fund these functions. As the overall sector had a surplus this will not jeopardize the viability of reaching sector service delivery targets. In fact the extra expenditure on sector management will make service delivery changes more sustainable. 

Cost recovery
Currently some water service provider types are not able to cover their operations and maintenance costs.  These include boreholes, hand dug wells and small piped systems in rural areas. The source of deficits for these providers is poor collection efficiency. Tariffs for all systems are at least sufficient to cover operations and maintenance costs of the systems. For them to become viable, collection efficiency must increase. If boreholes generally collected 80% of tariffs rather than 60% at present they would become operationally sustainable. For the small piped systems however, without a tariff increase as well as an increase in collection efficiency viability is not possible. This is due to very poor technical efficiency (losses of about 47%). Keeping collection efficiency and tariffs constant but reducing UfW to about 20% would make these systems on the whole operationally viable.  

At present there exists a capital finance deficit for some systems as well. As the cost recovery policy on capital expenditure requires that customers share the cost, in addition to tariff and collection reforms discussed above connection rates must increase to fill these gaps. For piped rural systems this is not of much concern as they current receive considerable subsidies from the national social fund. This issue is of particular concern for the urban areas based on the SWIFT analysis. 

In order to meet capital investment targets urban areas, both large utilities and small towns require an increase in revenue generation. Large urban utilities on average need to increase their operational surpluses by about three times and small towns by almost ten times, owing to the more rapid growth in this sector envisaged in the targets.

Summary

This section has attempted to use a hypothetical case study to briefly present some indicative analysis of policy options available to close financing gaps at sub-national levels. Crucially, the analysis has reflected on the ability of the SWIFT model to focus on a sector which at the macro level is viable, and where the focus of policy change should be more on the efficiency and equity of existing resources rather than the simple advocacy of more finance for the sector. 

The analysis feeding into a full country financing strategy is comprehensive and provides national level strategic advice as well as advice to sub-national management agencies. It provides critical information to guide the use of public finances in the sector; a key feature in the African water context as well as more operational policy guidance on tariff and efficiency issues.

4 Questions of Data and Information
It is evident that to institutionalize the financial analysis contained within a financing strategy, considerable data is required, and that this data must be presented as structured information. SWIFT and other such modelling tools ideally take available monitoring information and present it in a manner to allow for strategic planning.  This short section attempts to first summarize the data requirements for SWIFT. It then points to key information sources (from which such data may be obtained) and finally attempts to link the collection of required data to the concept of sector monitoring systems. 

Data and information requirements

Various sorts of data are required to perform a SWIFT analysis. These data can be structured in line with the overall model approach presented above. That is, data on the sector structure, public finances, sector program management and operational characteristics are all required.  These different data are normally available in the sector and often standard information sources can be referenced to get these data estimates. Table 1 summarizes SWIFT data requirements and possible information sources.

Table 1: SWIFT data requirements 
	SWIFT Module
	Data Description
	Information Source 

	Sector Structure and Targets
	· National sector institutions

· Regional service delivery areas

· Water service provider types

· Service change targets over model period
	National Sector Strategies and Policies
Water legislation

	Public Finance
	· Total public finance funding water supply
· The share of total finance which is used for service delivery and for sector management

· The total donor funding to the sector

· Allocation of government funds

· Allocation of donor funds 

· Allocation of funds to water service provision
	National budget documents
Regional budget documents

Donor project documents

Public Expenditure Reviews

Resource Flows reports

Public Expenditure Tracking Surveys

	Sector Management and Development
	· Mandates of the institutions
· Costs of the sector programs
	National Sector Strategies and Policies

Water legislation
National Program Documents

	Service Delivery
	· Expenditure requirements
· O&M costs per m3 produced

· Unit costs of capital expansion

· Asset life

· Degree of functional assets and rehabilitation costs

· Revenues 

· Connection fees

· Tariff levels

· Consumption per capita

· Non domestic consumption

· Efficiency

· Technical losses

· Collection efficiency
	Unit Cost Studies
Asset Inventory Data

Utility Management/ Tariff Studies

Regulatory agent reports/ database




As has been mentioned above, a key characteristic of water sectors in Africa is the poor information base that exists. As a result much of the required data will not be immediately available. In such cases the iterative development of a sector financial analysis will take place as in figure 27. The key features here are that the initial estimates are used more to assess the information and data available and that later annual estimates are primarily linked to budget planning and decision making.  The figure also shows the linkage between SWIFT analyses and SIMS development and usage. Critically, the connection between the budget process and sector information must be coherent to provide incentives for better sector information and quality to the budget planning process. 
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5 Conclusions

This short paper has discussed an overall approach to financing strategies in Africa. It has also detailed the use of the Sector Wide Investment and Financing Tool (SWIFT) in performing the relevant analyses. The financial analysis approach used here has a number of key benefits to justify the scale up of the approach into other African countries.
Sector information and monitoring systems – as the modelling approach requires that data of sufficient detail and quality be availed, the process has tremendous use in facilitating the assessment of existing SIMS. Further, where reforms to sector monitoring are on going, the SWIFT approach provides one distinct information user, and linked framework. SWIFT analyses can by used therefore to assist in the design of reformed SIMS.

Analysis of the financial impacts of sector reform – as many African water sectors are reforming, the cost of such reforms and their financial viability can be assessed as part of the SWIFT analysis. Critically, the effect of decentralization type or SWAp reforms on overall and sub-sector visibility can be presented clearly, and inform the policy debate.

Improved budget planning – The envelope type analysis used by SWIFT facilitates better budget planning. While the results of SWIFT are not directly useable to allocate available budgets to different budget lines, the envelopes of expenditure indicate clusters of spending that should take place, to achieve overall sector strategic objectives. This therefore facilitates the narrow annual budget process’ linkage to long term strategic objectives. 

Tracking key financial performance indicators over time – Ideally updates to financing strategies are done annually and are based on SIMS information. This provides an ideal framework in which to track both the changes in financial indicators and their overall effect on the sector. SWIFT used in this way provides a financial evaluation of sector performance. 

Institutionalizing SWIFT analyses

Institutionalization of the process is a critical requirement. Whilst a singular analysis of sector finance using SWIFT has merit in the context of unique reform processes, it is only the recurrent usage of the model which will yield other long term benefits discussed. This implies that a large degree of customization is required to make SWIFT or any other generic model used in the country. It is important to note that most countries will have some sort of process for their budget planning and sector monitoring. Additionally, with reforms linked to consolidated donor/government funds SIMS and the budget process are undergoing changes in many contexts. If SWIFT or other similar models cannot be adapted to these country realities they will provide rather expensive one-time advice only. 
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Figure 1: Schematic overview of SWIFT
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Figure 27: Iterative development of SWIFT analysis
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� This measure of inequity can be represented by: � EMBED Equation.3  ���
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