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1. [bookmark: _Toc265620256][bookmark: _Toc267492277]Introduction

This policy note provides an overview of policy issues pertaining to the public supply chain of essential drugs in Zambia. It gives an overview of the main results of the Essential Drug Public Pilot Program and discusses supply chain policy issues that emerged during the implementation and evaluation of the program.  The note is structured as follows; Section 2 provides a background to the Public Pilot Program and states the objective of the intervention; Section 3 presents the conclusions of the evaluation of the program, including a cost-effectiveness analysis, Section 4 gives the key recommendations emerging from the evaluation. The final section (Section 5) identifies areas of the supply chain where the World Bank recommends additional technical enhancements. 
2. [bookmark: _Toc267492278]Background

Accessibility of essential drugs at the health facility level remains a bottleneck to health service delivery in Zambia. The Ministry of Health (MOH) and its partners have invested substantial amounts of money in the public sector supply chain in recent years. Despite these efforts, health facilities across Zambia continue to face difficulties accessing drugs and medical supplies in appropriate quantities. Several assessments that were done prior to the design of the pilot program including Beer (2007), Picazo (2006) and the baseline survey for the pilot program reported high stock-out rates, particularly at the health facility level.  
Primary distribution is handled by a para-statal agency and is largely reliable and effective. The receipt, storage and primary distribution of drugs and other health commodities from Lusaka to approximately 120 districts stores and hospitals are managed by a para-statal agency called Medical Stores Limited (MSL), currently under the management of Crown Agents.  Improvements of MSL have been observed in recent years as a result of large capital investments and management reforms. Consequently, primary distribution is quite reliable and effective. 
Secondary distribution is the responsibility of District Health Management Teams and remains a challenge. The distribution of commodities from district stores to approximately 1500 health facilities is the responsibility of District Health Management Teams (DHMTs) reporting to the MOH. Secondary distribution is currently ad-hoc and unreliable and the system’s performance varies considerably across the country. Secondary distribution is particularly challenging in Zambia because typical loads to individual health facilities are very small, the destinations are geographically spread out, and the roads to reach health facilities often require specialist off-road vehicles. Significant problems in the secondary distribution include access to transport, lack of dedicated logistics staff at the district level, and challenges in communication throughout the supply chain.
Secondary distribution has been identified as the major bottleneck to accessibility of drugs at the health facility level. Figure 1 shows the probability of a stock-out for most commonly used drugs at health facilities and district stores. (Public Pilot Baseline Survey December 2008)For all drugs and supplies except two (male condoms and Benzyl Penicillin), these data show much higher stock out rates at the health facility level compared to the district level and provide a clear indication that secondary distribution is the main constraint in the public sector supply chain system.


Figure 1: Probability of stock-outs at health facilities and district stores, 4th quarter 2008

Source: Baseline survey, Essential Drug Public Pilot Program (2008)
To address the challenges in the public sector supply chain, the Essential Drugs Public Pilot Program was launched in April 2009. Acknowledging the challenges in secondary distribution and the unavailability of drugs at the health facility level, the MOH, in collaboration with partners[footnoteRef:1], launched the Essential Drugs Public Pilot program in April 2009. This was a bold initiative to improve access to essential drugs in the public sector in Zambia.  The pilot program had the objective to evaluate the comparative cost-effectiveness of two alternative supply chain models as well as their operational effectiveness during a 12 month period (from April 2009 to April 2010).  [1:  The pilot was funded by the World Bank, U.S. Government and DFiD and implemented by Crown Agents, the USAID | DELIVER PROJECT and John Snow, Inc.] 

Description of pilot program
Two models focusing on improving logistics capacity at the district level and reducing number of stockholding points were designed. On grounds of potential cost-effectiveness and technical feasibility, the following two models to improve secondary distribution were agreed upon in consultations: [footnoteRef:2]  [2:  Many different designs to improve secondary distribution, such as direct distribution to health facilities, distribution through regional medical stores, contracting distribution/transport functions to private third party companies and enhancing planning capacity at various levels in the distribution system, were considered as potential interventions. Models A and B emerged from this deliberative process.] 

Model A:  The first pilot model continues to hold stock at the district level. Furthermore, this model introduces a Commodity Planner (CP) at the district level to enhance planning capacity. This CP is responsible for coordinating orders from the health facilities and stock management at the district.  S/he also ensures that requisitions requests are sent every month by each health facility to the district store and performs picking and packing operations at the district level to fulfill the order requisitions of health facilities under that district.  The CP also estimates the overall requirements and places orders to MSL for the stock needed to maintain the desired inventory level at the district store. Pharmacy technologists held the logistics responsibilities at the district level where this position was filled; while external CPs, hired directly under MSL, were contracted and trained in districts were the pharmacy technologist position was vacant.[footnoteRef:3] [3:  For the 16 intervention districts, there were 12 CPs recruited and the remaining 4 districts relied on pharmacy technologists. ] 

Model B: The second model eliminates the intermediate storage of drugs at the district level. The district store is converted into a “cross-dock”, i.e. point of transit, wherein it receives shipments from MSL that are pre-packed for individual health facilities. Under this option, the district does not carry any stock or perform any secondary picking and packing. This system has the potential to reduce the scope for pilferage and leakages as it enables better shipment tracking.[footnoteRef:4] However, it hinges on order requisitions from the health facilities being transmitted to MSL every month to allow for the assembling of packages to individual health facilities.  As in Model A, a CP was added to the district store under this option and to ensure the smooth flow of order information from the health facilities to MSL.  [4:  An arrangement very similar to this is already in use in Zambia for the supply of ARVs and has resulted in eliminating stock-outs of ARVs at almost all ART sites.] 

For a graphic illustration of the two supply chain models please see Annex 1 Figures 1a and 1b. 
To measure the effectiveness of the pilot, the program was accompanied by a rigorous impact evaluation. A thorough evaluation demands that any observed change in outcomes in pilot areas - such as the incidence and duration of stock-outs of essential drugs in pilot areas - is contrasted to outcomes in suitable comparison areas. To ensure this suitability, the districts where the intervention was implemented were selected on a randomized basis from a larger group of areas.[footnoteRef:5] The areas not selected serve as the comparison or “control”. More information about the design of the impact evaluation is available from the World Bank upon request. [5:  Randomization of a sufficient number of study units assures that all units have an equal chance of control or treatment status and satisfies the conditions of a valid counterfactual comparison, namely that (1) all pre-intervention factors/characteristics will be on average equal between groups and (2) that the only difference in observed outcomes is due to the intervention and not to other observed or unobserved factors.] 

The pilot focused on peri-urban and rural areas and covered more than 22 percent of Zambia’s 72 districts.  A total of 16 out 50 peri-urban and rural districts[footnoteRef:6] were selected to implement one of the two supply chain models. Thus, the pilot was significant in scale covering almost one-quarter of Zambia’s 72 districts.  An additional eight districts with similar characteristics were selected to serve as controls i.e. they were included in the evaluation but did not receive any pilot intervention. Table 1 lists, and Annex 1 Figure 2 graphically depicts, the district selection by intervention.  [6:  Urban districts were not included because of the relatively high performance of the health system in urban areas as well as relatively low malaria burden. A few rural and peri-urban districts were excluded on the basis that Churches Health Association of Zambia (CHAZ) was implementing supply chain interventions in those districts that could potentially distort the evaluation.] 

Table 1: District Selection 
	Intervention A – District Store and Commodity Planner 
	Intervention B – Cross-Dock and Commodity Planner
	Intervention C – Control Districts

	Mwense* (Luapula)
	Mkushi (Central)
	Serenje (Central)

	Milenge (Luapula)
	Chama (Eastern)
	Lundazi (Eastern)

	Kafue* (Lusaka)
	Kasama (Nothern)
	Kaputa (Nothern)

	Nakonde (Nothern)
	Mungwi (Nothern)
	Chinsali (Nothern)

	Mufumbwe (Northwestern)
	Chavuma (Northwestern)
	Mazabuka (Southern)

	Kabompo (Northwestern)
	Mwinilunga (Northwestern)
	Gwembe (Southern)

	Choma* (Southern)
	Mongu* (Western)
	Namwala (Southern)

	Shangombo (Western)
	Kaoma (Western)
	Lukulu (Western)


Note: Provinces in parentheses, *indicates that the district had a Pharmacy technologists rather than a Commodity Planner. Source: Authors
Two dedicated facility surveys, interviews with Commodity Planners, and an analysis of facility stockcards provided data to evaluate the program. The baseline data collection, covering 416 health centres, 23 hospitals and 18 District Health Offices, was conducted in Dec-Jan of 2008/09 prior to start of the pilot in April 2009.[footnoteRef:7] The follow up data collection was conducted during the same period in 2009/10, one year after the baseline survey and at the end of the pilot. Data on inventory and stock-out rates of fifteen tracer drugs were collected at both baseline and end-line. The end-line survey was more extensive in character and included supplementary information on stocking history and storage conditions. Furthermore, qualitative interviews with CPs were conducted. In addition, a team of experts in supply chain management from MIT collected stockcard data through digital cameras that were submitted through the CPs throughout the pilot period and entered into a database. These data were used for the analysis of the Inventory Control System (see Section 5). [7:  Health centers, health posts that carry pharmaceutical stock, as well as district hospitals were all included in the data collection efforts.] 

3. [bookmark: _Toc267492279]Results

Results from the pilot program evaluation show remarkable improvement in access to essential drugs[footnoteRef:8] at the health facility level, particularly in districts where Model B was implemented.[footnoteRef:9] Figure 2 and 3 show the results of the impact evaluation of the pilot program for 6 selected drugs pre and post pilot implementation in A and B districts respectively. These 6 drugs are chosen for ease of display but the intervention had similar impacts on almost all essential drugs traced.  Figure 2 indicates reduced stock outs in system A. For instance, in the baseline period 38 percent of health facilities were stocked out of DepoProvera, while the stock out rate in the follow up period was reduced to 17 percent.  Reductions in the probability of stock out rates in the same magnitude are observed for Amoxicillin and ACT for adults. Although the reduction in stock out rates in A districts is promising, the gains are far less than those gains observed in B districts. Figure 3 shows dramatic decreases in stock out rates for the same 6 drugs; with decreases in stock out rates larger than 40 percentage points for SP, DepoProvera, Amoxicillin and ACT for adults. Overall these results show large performance improvements in the supply chain in B-districts whereas the A districts perform somewhat better with respect to baseline stock-out rates.  [8:  Given the unavailability of certain drugs at the central level due to bottlenecks in procurement, essential drugs in this study are represented by 15 tracer drugs which were available throughout the entire intervention period.  ]  [9:  An advanced statistical framework, termed a difference-in-difference regression analysis, presented in the Annex 2, confirms these results and shows that Model B performs significantly better in terms of availability of drugs and inventory levels. ] 

Figure 2: Comparison of baseline and endline stock-out rates in A district health facilities 
Note: The Asterisk means that the reduction in stock-out rate is statistically significant with respect to any observed change in control districts, Source: Authors 
Figure 3: Comparison of baseline and endline stock-out rates in B district health facilities
Note: The Asterisk means that the reduction in stock-out rate is statistically significant with respect to any observed change in control districts, Source: Authors. 
Considering the duration of stock-outs, B districts showed large improvements while A districts performed only marginally better than comparison districts. Figure 4 shows the average number of days of stocks outs of drugs in health facilities for the fourth quarter of 2009 by the different categories of districts (A, B and comparison). For pediatric ACTs, the drugs were stocked out an average of 29 days out of a maximum of 92 days in comparison districts (where no changes were made in the supply chain) while this number was reduced to 18 days in districts with Model A and 5 days in districts with Model B. A similar pattern occurs for ACT for adults, Amoxicillin and CTX.  Districts where Model A were implemented had more days of stock outs compared to comparison district for DepoProvera, and the difference between comparison districts (37 days) and A districts (35 days) for SP is negligible. 
Figure 4: Number of days of stock outs in Q4 2009.
Source: Authors
Storage conditions and other measures of effectiveness of the supply chain also improved in both A and B districts. In addition to the increased availability of drugs, various measures of effectiveness of the supply chain, e.g. storage conditions, improved in the pilot districts.  Figure 5 provides one example with an overview of the development in reporting rates to MSL in A and B districts respectively. It shows that reporting rates went from 79 percent and 72 percent in A and B districts respectively, to 97 percent to 95 percent 10 months later. The importance of reporting for the delivery of drugs was emphasized to MOH staff during intervention training. Supervision, conducted by CPs, was also intensified in treatment areas. These measures seem to have helped to increase reporting rates in both A and B districts. 
Figure 5: Average reporting rate to MSL by A and B districts.
[bookmark: _GoBack]
Source: Data from MSL
Through in-depth interviews, Commodity Planners unanimously confirmed the success of the program at the district and community levels. In addition to collecting and analyzing quantitative data, the research team also conducted structured interviews with the CPs.[footnoteRef:10] Reflecting the results of the quantitative analysis, all CPs provided ample anecdotal evidence that the program was succeeding in significantly reducing stock-outs of essential drugs at health facilities in their districts. The CPs generally reported that health facilities have been exceedingly cooperative and added that support throughout the communities has been wide-spread.   [10:  10 out of 12 CPs involved in the pilot were interviewed. These interviews were conducted by telephone between 04/01 and 04/14, 2010 and on average lasted about 80 minutes. The questions focused on the training the CPs received, the nature of the relationships between the CPs and the other partners in the project, the overall logistics of the program, as well as remuneration and benefits. Finally, the CPs were asked to share their views on how the entire system can be improved – both in terms of overall efficiency and cost-effectiveness – with an eye to the potential scale-up of the project. ] 

[bookmark: _Toc265620258]Most CPs faced considerable challenges in terms of ensuring transportation, storage space and communication.  A key constraint faced by all CPs was transportation. CPs had to rely on vehicles from the district health office and fuel to deliver the drugs to the health facilities. According to the interviewees, they had to “compete” with other programs and priorities for transportation resources, and did not always receive the requisite support from the DHMTs. However as time went by and the district managers became more familiar with the program, some CPs saw a marked improvement in their relationship with the DHMTs. Dedicated storage space, at both the district and health facility level, was a second major challenge.  A number of CPs stressed the need to survey the storage facilities at all the districts stores and health facilities prior to scaling up the program, and where necessary to invest in upgrading or expanding the storage rooms. Finally, communication constraints emerged as another clear theme. Most health facilities have very limited mobile phone access and rely mostly on two-way radio. This made it difficult for the CPs to communicate with the health facilities on a regular basis. Furthermore, some CPs reported a heavy workload, long hours, and hardship from living in remote and rural areas. Considering the pivotal role of a cadre, such as the CPs or Pharmacy Technologies, that coordinates logistics at the district level, it will be important to develop a human resource strategy that is both affordable and capable of attracting and retaining high quality logistics staff at the district level.
The impact of reduced stock-out rates on health outcomes 
A decision tree framework was used to estimate the impact on mortality and morbidity of reduced stock-outs rates of the first-line malaria treatment in A, B and comparison districts. There is no standard methodology for estimating the health outcome impact of stock outs. We used a patient centered decision-tree framework to describe the decision alternatives that may be chosen by a patient/care giver who encounters a stock out in a public health facility. We then measured the consequences for each pathway the patient can take in terms of full recovery, partial recovery, deaths and days of illness.  The estimates presented focus only on the health outcome improvements from reduction in the stock outs of Artemether Lumefantrine (ACT) used for the treatment of uncomplicated malaria.[footnoteRef:11] Because the pilot program had a positive impact on the access to all essential drugs that are supplied to the health facilities, these estimated health gains are highly conservative. There is no attempt to estimate health gains from increased availability of the 52 medicines and medical supplies in the Primary Health Center (PHC) Kit and over 50 other medicines in various pack forms that are available in the MSL catalogue and are ordered by health facilities.  [11:  We assume full substitutability between the 4 different weight bands for Artemether Lumefantrine for under-five patients implying that a health facility will dispense fewer tablets from a strip of 24 , 18 or 12 tabs rather than not fulfilling the demand for a strip of 6 for a children less than five years old. Admittedly, some health facilities may not engage in such a practice but this assumption allows us to obtain the most conservative estimates for the reduction in mortality and morbidity.
] 

A conservative estimate shows that if Model B were scaled-up nationwide under-five and over-five mortality due to malaria would decrease by 21 percent and 25 percent respectively. Under Model B the probability that not one of the ACT packages are available at a given clinic is only 1 percent. Given that stock outs are substantially higher in A and control districts, the health gains should be significant. Table 2 presents a comparison of the current system (as-is), Model A and Model B in terms of actual cases of uncured malaria, severe malaria and deaths due to malaria for under-five and over-five children respectively should these different models be scaled up nationwide.  Translating the information in the table to averted deaths, it is seen that if Model B were scaled up nationwide, an additional 3,320 under-five deaths and 448 over-five deaths due to malaria would be averted each year (Table 3). This implies a reduction of 21.4 percent and 25.4 percent in under-five and over-five mortality attributable to malaria respectively. 
Table 2: Estimates of annual cases of uncured malaria cases, severe malaria cases and deaths by population groups for as-is (the current system), Option A and Option B (assuming nationwide coverage of each system)
	
	Under-five population
	Over-five population (1)

	 
	As-is
	Option A
	Option B
	As-is
	Option B
	

	Uncured malaria cases
	621,526
	614,885
	488,711
	706,242
	527,043
	

	Severe malaria cases
	31,076
	30,744
	24,436
	7,062
	5,270
	

	Deaths
	15,538
	15,372
	12,218
	1,766
	1,318
	


Note: (1) Only the results of Option B are presented because in this case Option A leads to a slight increase in the probability of stock out as compared to the “as-is” case. As before, this increase is however statistically insignificant and therefore not included in the table.
The aggregate household income loss averted due to a national scale-up of model B is estimated to be more than US$1.6 million/year. An episode of illness also has a significant economic cost to the household due to the productive time lost per episode for a sick adult and also for an adult caring for sick children. Often times, the economic burden of an illness episode on a household can be devastating enough to bring a household into extreme poverty, debt and the sale of assets, which jeopardizes a household’s future earnings potential. Again with a focus on untreated or ineffectively treated malaria, and using the concept of foregone income (i.e. calculating the value of lost workdays as a result of malaria based on estimated wages) a national scale-up of model B should result average direct savings of over $ 1,629,312.[footnoteRef:12]  Table 3 summarizes the benefit from national scale-up of Model.   [12:  We assume the average additional time lost per episode of malaria that is not effectively treated to be 2 days for a sick adult and also 2 days for an adult caring for sick children. Admittedly, apart from the direct short term economic consequences due to wages lost, there are also likely to be significant indirect effects and long term effects such as income lost due to death/increased mortality and cognitive loss due to malaria related anemia in young children. The estimation of such long term consequences of treating a larger fraction of the population with effective drugs is beyond the scope of this study.] 

Table 3: Annual benefits from national scale-up of Model B at-a-glance (compared to the current system)
	Reduction in uncured malaria cases per year
	312,014

	Reduction in Severe malaria cases per year
	8,433

	Under 5 Deaths averted per year
	3,320

	Over 5 Deaths averted per year
	448

	Total deaths averted
	3,768

	Aggregate average direct household income loss saved
	$ 1,629,312


Source: Authors
Cost-effectiveness analysis 
Alongside the impact evaluation data collection, a cost-effectiveness analysis was conducted. Comprehensive cost categories include recurrent costs such as salaries and transport as well as fixed initial costs such as staff recruitment and training. A per district average monthly cost was estimated by distributing the fixed initial cost over a 5 year period. As costs will be compared across versions A, B, and control areas, we do not discount future costs or adjust for expected inflation (this is equivalent to setting the discount rate to equal the expected inflation rate). All costs were measured in Kwacha and cost aggregates then converted to US dollars at an exchange rate of 4500 Kwacha to one dollar.
Model B has a higher additional cost than Model A, but given its superior performance may well be worth the investment. The estimated additional costs to the supply chain per district per month for intervention A is $3479 and for B it is $3971 (including recurrent costs and fixed costs). The monthly recurrent costs for Model A and Model B are $2832 and $3325 respectively. A breakdown of cost categories is presented in Table 4. The cost difference between the two interventions is due to the additional transport costs captured under B as well as higher personnel costs at central stores for picking and packing activities. The estimate cost differential implies that the additional cost of B is 17 percent greater than the additional cost of A. Given the relative performance of version B, this cost differential may well be worth the investment.
When comparing the average distribution cost in pilot areas to the equivalent for the average district in Zambia, it is important to keep in mind that the pilot was implemented in remote districts with higher transportation costs.  In many ways the most pertinent cost comparison is with regards to the per district monthly cost of the existing distribution system. This cost, determined by dividing the total system cost by the number of districts in Zambia, is $3878.[footnoteRef:13] This cost estimate includes the distribution of all drugs, not only essential medicines, although essential medicines make up the vast majority of staff time, storage space, picking activity, and transport volumes. This estimate is the average for all districts in Zambia, including centrally located and relatively accessible districts, where the average cost is undoubtedly lower due to lower transport costs. Hence a comparison of the additional costs of A or B, which have been measured in the more remote districts of Zambia, against the distributional costs in an average Zambian district may somewhat overstate the cost differential and this should be born in mind when comparing the relative costs of various delivery options. [13:  This value is estimated based on current MOH salaries. ] 




Source: Authors, based on data from MSL
Regarding cost-effectiveness, System B is almost four times as cost-effective as System A with regards to stock availability. How do these intervention costs relate to the gains observed by models A and B? Cost-effectiveness interventions of the two models are presented in two ways – first in terms of the cost per day of essential medicine stock-out averted (weighting all tracer drugs equally) and then in terms of cost per Year of Life Lost (YLL) averted as a result of the increased availability of one essential anti-malarial drug, ACT. To estimate the cost per stock-out day averted, we take a district of average size with 18 health facilities. The evaluation results suggest that in the fourth quarter of 2009 there was an average of 1704 stock-out days per month across all 15 tracer drugs in the control districts. This total reduces to 1464 in Model A and 756 in Model B. Thus by this metric, Model A reduces a stock-out day of one tracer drug at a cost of $14.5 in additional operating costs. Model B, on the other hand, achieves the same stock-out reduction at a cost of $4.2. With regards to this particular measure of stock availability, Model B is three and a half times as cost-effective as Model A.

Considering malaria related deaths alone, a scale up of Model B would translate into more than 770 000 Years of Life Lost (YLL) averted during a 5 year period.  If we wish to express the cost-effectiveness in terms of health gains, we again focus on malaria deaths averted due to increase availability of ACT at the facility level. As expressed earlier, a national scale-up of Model B may result in 3320 fewer under-five deaths and 448 over-five deaths annually. In 2008, the life expectancy in Zambia (World Bank WDI, 2008) was estimated at 45.4 years. In terms of years of life lost averted, this translates into 720,440 YLLs averted from the reduction in under-five deaths, and 50,175 from the reduction in over five deaths (assuming the median age of Zambians over 5 is 22 years as per CIA World Factbook). This implies a monetary value of $22 per YLL averted for a national scale-up of Version B operating over a 5 year period. It is difficult to find benchmark comparisons for this estimate of cost-effectiveness since it is a marginal investment into an active health system. However one contextual comparison is the estimated cost-effectiveness of antiretroviral therapy where one estimate for Sub-Saharan Africa stands at $350/DALY averted (Marseille et al. 2002).[footnoteRef:14] This comparison cost-effectiveness includes additional inputs such as medical staff as well as pharmaceutical costs. Other benchmarks include the cost-effectiveness of a global ACT subsidy at approximately $43/YLL averted (assuming full subsidy of one dollar per treatment course of ACT and the life expectancy for Zambia) (Laxminarayan et al. 2006) and the cost effectiveness of intermittent preventive treatment for malaria in pregnant women with Sulfadoxine-Pyrimethamine (SP) of $19/DALY averted (Yadav, 2010). Whichever benchmark that is being used, it is clear from this analysis that investments in the supply chain are cost-effective compared to other common public health interventions.  In addition, this supply chain estimate only concerns malaria deaths averted and not the possible other numerous health benefits from increased availability of other essential drugs. [14:  In the case of malaria DALY and YLL are not equal but similar given that effects of malaria on disability are small. Correspondingly, the bulk of HIV related DALYs derive from YLLs.
] 

Zambia is currently under-investing in its supply chain and the cost for scaling up Model B would still keep distribution costs below benchmarks in countries with similar level of development. While the additional cost of A or B is large in proportional terms – a national scale up of Model B would increase the supply chain operational cost from 4.1 percent to 8.5 percent of the total pharmaceutical budget – the cost implications should be understood in light of international comparisons. Benchmarks show that the equivalent number for less-developed and geographically challenged states (e.g. Tanzania, Malawi and Rwanda) is between 20-25 percent and for more developed states between 12-20 percent (USAID, 2009). The equivalent number for the ARV system in Zambia is about 10 percent in urban areas and 16 percent in rural areas (ibid). In general, logistics costs tend to decline with increased efficiency in the economy (e.g. improved infrastructure). Therefore distribution costs are generally higher in developing countries compared to developed countries. The current distribution cost of 4.1 percent in Zambia is even lower than typical logistic costs of US pharmaceutical companies which are around 4.5 percent (ibid). These data and the poor performance of the supply chain system clearly show that Zambia is currently under-investing in its supply chain. 
Some net savings in B districts are not included in the estimates above and if included the additional cost for Model B is likely to decrease. The cost estimates above do not take into account possible savings such as the discontinuation of picking and packing services at the district level, or the saved local transport costs from the district store to the facility. Additionally, a scale-up may also involve further savings such as the ability to reassign the district-level store keeper to other duties as that position is no longer necessary. If we wish to include these savings, the net additional monthly operating costs of B falls to a maximum of $2992 and perhaps even less depending on the current transport costs incurred at the district level.
4. [bookmark: _Toc267492280]Recommendations

Given Model B’s superior performance, we recommend that Model A districts are immediately converted into Model B districts as a first step towards the goal of scaling up Model B nation-wide. Scaling up Model B nation-wide should be given high priority by the Government and cooperating partners. The evidence presented in Section 3 clearly shows that Model B performed very well during the pilot period. Its performances is superior to model A and comparison districts on a number of metrics including probability of stock-outs at the health facility level, duration of stock-outs and inventory levels.  Furthermore, the cost-effectiveness analysis concludes that although Model B has a slightly higher additional cost than both Model A and the current system, it is almost 4 times as cost-effective as Model A given its ability to get the drugs to the end patient and thereby save lives. Moreover, the analysis shows that the distribution cost for scaling up Model B nationally is still low compared to benchmarks of distribution cost/total budget for pharmaceuticals reported in the private sector and similar settings in Sub-Saharan Africa. Based on the findings, we recommend that Model A districts are converted into Model B districts as soon as possible. This is the first step in the national-scale up of Model B. 

[bookmark: _Toc267492281]Given the substantial impact on health outcomes financing for national scale-up of Model B should be raised urgently. The analysis of the results of the public pilot has shown that, based on conservative estimates, if Model B were scaled-up nationwide under-five and over-five mortality due to malaria would decrease by 21 percent and 25 percent respectively. This only reflects the effect of increased availability of malaria drugs, the overall effect on health outcomes is expected to be much larger because of the increased availability of other essential drugs as well. Additionally, Model B is highly cost-effective and the analysis shows that investments in the supply chain are highly cost-effective compared to other common public health interventions. We therefore recommend that scaling-up Model B nationally should take place as soon as possible.
5. Further Technical Enhancements of the Supply Chain
While starting the implementation of national scale-up of Model B, it is recommended that certain additional technical enhancements are developed and implemented to optimize the supply chain. The areas where there is scope for improvements, which were identified during the implementation of the pilot program as well as through additional analysis, will be discussed in detail in the subsequent section.  
The Inventory Control System
An analysis of health facility stock cards that was made possible through the pilot program shows that faults in the inventory control system contributes to stock outs of drugs across health facilities.  During the pilot program a research team affiliated with MIT Zaragoza Logistics Program collected detailed stock card data from CPs that have never before been collected systematically in Zambia.[footnoteRef:15] These data are very rich and show that the inventory control system[footnoteRef:16], namely the system for deciding how much of which supply to ship to which destination at a given point, has a number of weaknesses.  [15:  For a more thorough explanation of the challenges with the current inventory control system in Zambia, please see Gallien and Yadav (2010).]  [16:  The current inventory control system relies on the so-called “min/max rule” and is implemented in part through a software known as “supply-chain manager”.] 

 According to the study, some of the issues identified in the current inventory control system include:  

· Its reliance on the average monthly consumption of drugs over the past three months as a forecast of future demand. As a result, stock-outs occurring in the recent past reduce the quantity of drugs to be shipped next, potentially sustaining a stock-out situation over multiple months.  In addition, the system fails to anticipate any upcoming predictable changes in demand, for example during the rainy season when it is known that demand for malaria and diarrhea-related commodities drastically increase;
· Its failure to systematically anticipate any upcoming predictable changes in delivery lead-times, even though those changes should substantially affect shipment quantities. For example, in the current system increases in shipments to health facilities that are cut-off by flooding during the rainy season are at the discretion of the health facility manager.  There is no formal system in place to make sure that health facilities are accurately supplied when lead-times change, even though the annual timing of cut-offs and other obstacles  affecting lead-times can be predicted with a fairly high degree of certainty; 
· Its ad-hoc and subjective manner of allocating stocks to health facilities when inventory levels at MSL are not sufficient to cover all orders. 

Simulations conducted based on the stock card data show that relatively small and low-cost investments in the inventory control system would yield high benefits in terms of access to drugs.  Potential benefits associated with a new inventory control system include: increased availability of drugs to patients; reduced inventory holding costs and waste due to drug expiry; fairness and full rationality in drug rationing situations; and elimination of need for health center workers to perform order calculations and for MSL staff to check the arithmetic of these orders. Based on the above, the World Bank recommends that the MOH pilots an alternative optimization-based inventory control system, which computes all shipments to health centers in a scientific manner in order to minimize country-wide unmet drug needs of patients at all times and under all scenarios of inventory availability, storage capacity and all other relevant practical constraints. The first phase of such pilot will develop and implement an operational version of the optimization-based inventory control system defined by the three modules:  Shipment optimization, Forecasting, and Information System. The second phase will test its scalability.
Public Health Centre Kit System
The evaluation of the pilot program indicates that it could be beneficial to replace the kit with custom made deliveries to health centers. The pilot did not set out to make a judgment on the PHC kit, however, both models evaluated in the pilot supplied the requested quantities of individual drugs to the health facilities instead of supplying the PHC kit. A system with a standardized PHC kit as the lowest unit for ordering and distribution leads to excess inventory of some medicines and shortages of others as the disease patterns and therefore demand across health centers has considerable heterogeneity. In the case of Zambia, the content of the kit has not been updated to current disease patterns and it lacks several important drugs such as RDTs and ACTs. Having said this, the kit system has several advantages: distribution of kits instead of individual medicines has proven beneficial in terms of easier flow through the supply system; lower burden of procurement; fewer data needs in the supply chain; and robustness in the stock availability of medicines in the event that health facilities do not place orders routinely and systematically.  Furthermore, kits considerably reduce the order picking and packing workload at MSL and more importantly at the district health offices. Similarly, ordering a large number of individual drugs can over burden the skeletal human resource capacity at health centers; resulting in non-ordering and thus poor availability.

Figure 6: The Existing Primary Health Center Kit (a) and the Alternative Baseline Kit Concept (b).

[image: ]
Source: Authors

As Model B is scaled up nation-wide, it will be important to for the MOH to carefully consider the most appropriate way forward for Zambia in terms of keeping, altering or abolishing the health centre kit. To investigate the trade-offs with the kit in detail and understand the most appropriate system for the Zambia National Supply Chain, the World Bank recommends that the MOH commissions a specific study on the design of physical flows in Zambia’s distribution system, including the design of an alternative kit system combining inventory flexibility of individual ordering with the cost and robustness benefits of the current PHC kit system. In particular, this study needs to take the current capacity of the Procurement Unit at the MOH into account. Furthermore, it is recommended that it explores the concept of a baseline kit inspired from common practices in the production of electricity: instead of using a kit designed to cover the expected monthly needs of a typical health center (average demand kit) as is currently done, this concept involves using a kit designed to cover only a fraction of the expected need of a typical health facility (e.g., 30 percent or 40 percent demand kit), and at the same time send another customized shipment to each health facility containing supplemental customized quantities of the kit drugs as well as other drugs not included in the kit (see Figure 6 for illustration). Ideally, the quantities of drugs included in the kit are such that the extent of additional individual ordering of the same drug is minimized.

The Information System
A move from a paper-based to a digital supply chain information system has the potential to improve visibility of the supply chain as well as its performance. It was noticed during the pilot that the paper-based supply chain information system does not collect sufficient information to establish accurate and real-time information on patient needs for drugs at the health facility level and inventory positions in all storage locations. Furthermore, it is also relatively costly both in terms of manpower employed at the central level for data entry and in its sensitivity to human errors. The MOH already has experience with electronic based communication system, namely Smartcare technology, which is in service in a number of health facilities for the HIV and AIDS program. In the context of the supply chain, a computerized information system has the potential to: reduce stock-outs and inventory costs caused by long and unreliable paper-based transmission of inventory information; reduce the time spent by health workers recording inventory transactions; improve patient demand visibility and tracking for distribution, procurement and epidemiological monitoring purposes; enhance visibility and tracking of delivery lead-times for performance monitoring, shipment optimization and transportation capacity allocation purposes; and reduce manual data-entry costs at MSL.
A feasibility assessment of the digitalization of the information system in Zambia could answer important questions regarding the use of mobile technologies to improve the performance of the national supply chain. The potential to use mobile technologies to improve pharmaceutical supply chains in Africa is well-demonstrated (e.g. through initiatives implemented by SMS for Life and RapidSMS).[footnoteRef:17] However, there is little information available to date on the feasibility of using mobile technology for improving supply chains on a large scale and when numerous essential drugs are involved (pilots to date have been small in scale and disease specific). Furthermore, it is unknown if and what kind of digital solution that would best fit the Zambian context.  To understand these aspects, the World Bank recommends to set-up a field-lab to systematically field test recent and potentially high-impact technologies (e.g., inexpensive smart phone with integrated bar-code scanner running custom client applications) for the handling of a large number of essential drugs. The first phase of this study could have the objective to identify and evaluate one or several joint technology and process solutions forming the architecture of a digital information system adapted to the field challenges of Zambia’s national supply chain. The second phase should identify and resolve issues pertaining to large-scale deployment of the selected technological solution. [17:  For description of case studies see http://www.rapidsms.org and http://www.rbm.who.int/globaladvocacy/pr2010-04-21.html#note1 ] 
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Figure 1a: Model A, Commodity Planner
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Figure 1b:  Model B, Commodity Planner and Cross-Dock
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Figure 2: Districts by A and B interventions and control areas
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Annex 2

Tables 1 and 2 of Annex 2 present a comprehensive overview of the results for all 15 tracer drugs that takes into account the relative difference between baseline and endline values in both the treatment and control areas through a “difference-in-difference” regression specification. This specification is given in the equation below, where O is the outcome of interested at facility f in district d. A and B are indicators for A and B districts, respectively, while I(t=1) is an indicator for the follow-up period.


The coefficients of interest, those that identify the causal impact of Models A and B, are given by γA1 and γB1. Standard errors are clustered at the district level to account for any observational dependence within districts since the intervention is by design a district-level intervention.
Annex 2 Table 1 reports the difference-in-differences in the probability of stock-outs for Model A and B. The table indicates that the B model has a negative and statistically significant effect on the likelihood of stock-outs for 11 out of the 15 tracer drugs. The A model has a negative and statistically significant effect for only 5 out of 15 drugs. A similar analysis looking at the inventory level was conducted (Table 2) and the same pattern occur with higher inventory levels for most drugs (9 out of 15) in Model B districts compared to Model A districts (2 out of 15) and control districts. In summary, these statistically significant results show that Model B performs substantively better in terms of availability of drugs and inventory levels
Table 1. Difference-in-difference estimates of intervention effect on probability of stock-out in health facilities22

	Drug type
	Constant
	p- 
value
	A 
districts
	p- 
value
	B 
districts
	p- 
value
	Follow- 
up 
period
	p- 
value
	A 
districts 
* follow- 
up
	p- 
value
	B districts 
* follow- 
up
	p- 
value
	N
	Adjusted R-square

	AL 1x6
	0.423***
	0.001
	-0.084
	0.524
	0.011
	0.938
	0.064
	0.303
	-0.098
	0.209
	-0.378***
	0.007
	406
	0.052

	AL 2x6
	0.380***
	0.000
	0.081
	0.474
	0.170
	0.117
	0.033
	0.675
	-0.248*
	0.051
	-0.508***
	0.000
	407
	0.090

	
	
	
	
	
	
	
	
	
	-
	
	
	
	
	

	AL 3x6
	0.338***
	0.000
	0.093
	0.405
	0.145
	0.172
	0.162**
	0.025
	0.375***
	0.001
	-0.586***
	0.000
	406
	0.099

	AL 4x6
	0.338***
	0.000
	0.062
	0.455
	0.062
	0.496
	0.210*
	0.097
	-0.204
	0.175
	-0.491***
	0.006
	405
	0.060

	Amoxicillin Suspension
	0.718***
	0.000
	0.020
	0.881
	-0.002
	0.989
	-0.205*
	0.065
	-0.219
	0.106
	-0.348**
	0.021
	407
	0.184

	Benzyl Penicillin Inj.
	0.225**
	0.030
	0.021
	0.849
	-0.025
	0.816
	-0.198**
	0.031
	-0.005
	0.961
	0.043
	0.677
	407
	0.068

	CTX 480mg tabs
	0.451***
	0.000
	-0.035
	0.708
	-0.051
	0.600
	0.293***
	0.002
	-0.336**
	0.023
	-0.364**
	0.030
	407
	0.068

	DepoProvera (vial)
	0.254***
	0.000
	0.131
	0.198
	0.196
	0.120
	0.138
	0.197
	-0.352**
	0.028
	-0.588***
	0.001
	407
	0.106

	Malaria RDTs
	0.465***
	0.000
	-0.003
	0.979
	-0.031
	0.825
	-0.086
	0.519
	-0.189
	0.236
	-0.168
	0.397
	407
	0.054

	Male Condoms
	0.183***
	0.003
	0.078
	0.389
	0.134
	0.127
	-0.075
	0.163
	-0.058
	0.564
	-0.182**
	0.042
	407
	0.041

	Metronidazole 200mg tabs
	0.606***
	0.000
	0.010
	0.928
	-0.072
	0.628
	-0.173*
	0.100
	0.001
	0.996
	0.058
	0.653
	407
	0.015

	OralconF
	0.408***
	0.000
	0.176
	0.177
	0.292**
	0.032
	-0.071
	0.651
	-0.357*
	0.070
	-0.555***
	0.004
	407
	0.188

	Quinine Injection
	0.338***
	0.001
	0.139
	0.252
	0.129
	0.360
	-0.162
	0.127
	-0.157
	0.212
	-0.274*
	0.078
	407
	0.125

	Quinine Tabs
	0.085**
	0.019
	-0.054
	0.181
	0.099
	0.206
	0.145
	0.152
	-0.105
	0.314
	-0.209
	0.128
	407
	0.032

	SP
	0.535***
	0.000
	0.049
	0.645
	-0.019
	0.858
	0.073
	0.548
	-0.194
	0.273
	-0.425**
	0.019
	406
	0.077


Note: Robust standard errors adjusted for design effect at district level. *** p<0.01, ** p<0.05, * p<0.1 Source: Authors

Table 2. Difference-in-difference estimates of intervention effect on quantity stocked in health facilities23

	Drug type
	Constant
	p- 
value
	A 
districts
	p- 
value
	B 
districts
	p- 
value
	Follow- 
up 
period
	p- 
value
	A 
districts 
* follow- 
up
	p- 
value
	B districts * follow-up
	p- 
value
	N
	Adjusted R-square

	AL 1x6
	48.718***
	0.004
	-9.764
	0.619
	-2.385
	0.906
	18.056
	0.599
	16.813
	0.666
	90.088**
	0.042
	402
	0.079

	AL 2x6
	34.803***
	0.000
	1.705
	0.896
	-2.153
	0.835
	60.197
	0.165
	-15.690
	0.722
	102.765**
	0.043
	402
	0.140

	AL 3x6
	48.572***
	0.000
	-1.572
	0.933
	-3.355
	0.832
	38.442
	0.396
	-9.707
	0.842
	72.311
	0.145
	403
	0.078

	AL 4x6
	39.451***
	0.000
	15.272
	0.470
	-4.101
	0.735
	21.169
	0.608
	-21.142
	0.653
	120.197**
	0.026
	402
	0.096

	Amoxicillin Suspension
	1.606**
	0.021
	4.902
	0.238
	1.261
	0.326
	7.175**
	0.032
	13.810
	0.118
	60.125***
	0.004
	404
	0.176

	Benzyl Penicillin Inj.
	27.183***
	0.001
	5.723
	0.524
	-4.000
	0.593
	20.529*
	0.081
	-11.117
	0.524
	25.681
	0.163
	403
	0.047

	CTX 480mg tabs
	1.880***
	0.000
	-0.296
	0.574
	1.163
	0.489
	-0.491
	0.687
	3.347*
	0.100
	2.154
	0.271
	406
	0.014

	DepoProvera (vial)
	55.352***
	0.000
	-22.243
	0.157
	-20.069
	0.195
	-8.310
	0.699
	68.816*
	0.056
	248.297***
	0.000
	395
	0.246

	
	
	
	
	
	
	
	
	
	-
	
	
	
	
	

	Malaria RDTs
	4.099***
	0.001
	13.963**
	0.039
	0.701
	0.711
	9.554
	0.181
	19.543*
	0.053
	-4.712
	0.523
	404
	0.005

	Male Condoms
	13.986**
	0.025
	-5.878
	0.337
	-5.403
	0.394
	18.084
	0.135
	-14.177
	0.255
	0.708
	0.960
	400
	0.040

	Metronidazole 200mg tabs
	0.632***
	0.000
	0.352
	0.329
	0.334
	0.281
	0.580*
	0.072
	0.885
	0.189
	0.827*
	0.075
	405
	0.075

	
	
	
	
	
	-
	
	
	
	
	
	
	
	
	

	OralconF
	118.930***
	0.005
	-78.758*
	0.072
	82.613*
	0.061
	21.084
	0.792
	313.289
	0.163
	217.583*
	0.097
	396
	0.026

	Quinine Injection
	73.575**
	0.035
	-17.928
	0.700
	-51.991
	0.135
	1.854
	0.942
	-18.355
	0.609
	133.481***
	0.005
	382
	0.056

	Quinine Tabs
	2.243***
	0.000
	1.705
	0.133
	0.404
	0.740
	46.387
	0.277
	-46.758
	0.274
	-43.917
	0.303
	405
	-0.002

	SP
	0.587***
	0.000
	0.028
	0.878
	0.046
	0.771
	-0.120
	0.525
	0.534
	0.234
	1.721***
	0.002
	405
	0.099


Note: Robust standard errors adjusted for design effect at district level. *** p<0.01, ** p<0.05, * p<0.1 
Source: Authors


Annex 3
Methodology and assumptions used to estimate the impact of reduced stock-outs of ACTs on under- and over-five mortality in Zambia. 
1,508,448 cases of malaria were reported amongst children less than 5 years old in Zambia in 2008 (World Malaria report 2009). Of these, approximately 61.8 percent (LCMS 2006) sought any form of formal consultation for malaria like fevers. Approximately 28.6 percent self administered medicines purchased primarily (95 percent) in non public sector sources. Among those who sought formal consultation, 93 percent seek care at a public sector facility and 62 percent of those who use drugs for the treatment of malaria like fevers obtain them in a public sector facility.  
We estimate the market share of ACTs in the non public sector to be 8.0  percent based on multiple earlier studies on the private anti-malarial market in Zambia. The remaining 92 percent of those who obtain drugs in the private sector use primarily SP (Fansidar). 
As in Chanda et al. 2007 (Malaria Journal 2007 6:21) we assume the current efficacy of AL is 98.2 percent as compared to 68.4 percent for SP.  We also include estimates of compliance/full dosing for each drug based on the length and complexity of SP and AL treatment. In accordance with the longer length of ACT treatment relative to SP/Fansidar we set the compliance of ACTs to be 75.2 percent and of SP to be 85 percent. These figures are also from Chanda et al. 2007 but tie closely with other studies on malaria interventions notably (Saving Lives Buying Time, Arrow et al, IOM 2004). In our model we assume that 50 percent of patients who do not comply with the complete dosage of AL are still cured whereas non compliance with SP full dosage leads to a 0 percent cure rate. This assumption is also widely accepted in numerous cost-effectiveness studies on malaria treatment due to the shorter treatment course of SP and its mechanism of parasite elimination. 
Currently those who seek treatment in the public sector health facilities find any dosage form of artemether lumefantrine available only 59 percent of the time. Upon encountering a stock out, the caregivers have to resort to seeking treatment in the non public sector where the share of ACTs is extremely low. We assume that in some cases (10 percent) they do not seek any formal treatment at all once they cannot find drugs in the public sector health facility. The result being that a larger number of care givers obtain ineffective SP treatment in the private sector. This translates into 621,526 of the total 1,508,448 under five malaria cases not being effectively treated. 5 percent of these ineffectively treated cases translate into severe malaria with a 50 percent chance of death resulting from it.  
One caveat is that those presenting for consultation at a public sector clinic and encountering a stock out might in some cases travel to other health facilities. However, given the acute nature of malaria symptoms for children under 5 and the lack of patient transport systems in most primary care health centers, such instances are not very many to be a significant effect. Also, when stock outs occur their duration is several days (average duration in the current as-is system is 22 days for all forms of Artemether Lumefantrine) thereby not allowing repeat visits to the health facility.
The decision and flow pathway which brought about the numbers quoted in Policy Note is illustrated in Figure 1 below. 
Figure 1.  A model of patient flow and treatment seeking to estimate the impact of stock out reduction in U5
[image: ]
The reduction in ineffectively treated cases, complicated cases and mortality for patients over 5 years or older is estimated using a similar approach as described above. The only significant difference in the computation is the proportion of those who seek any form of treatment is slightly lower for the over 5 population. Also, we assume that 30 percent of those over 5 years old who seek treatment in the public sector health facilities and encounter a drug stock out on the day of their visit do not obtain any treatment at all. This fraction is higher as compared to the 10 percent for U5. Multiple earlier studies have documented such behavior among adults with malaria. The higher developed immunity in the population over 5 leads to fewer cases of complicated malaria (1 percent) and fewer of the complicated cases resulting in death (25 percent) even when malaria was not treated effectively. Figure 2 below depicts the decision and flow pathway for the over 5 population. 
Figure 2: A model of patient flow and treatment seeking to estimate the impact of stock out reduction in over 5[image: ]
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Table 4. Estimated district average monthly incremental costs of Versions A and B, by cost category

Cost category A B

Recurrent cost - staff related

Salaries 1693 1867

Travel Expenses by CPs, Project Manager, Supervisors etc to Piloted Districts  87 87

Telephone/Cellphone Accessories and Expenses 106 106

Staff Welfare expenses-Accomodation for CPs, Refreshments etc 90 90

Group Life Assurance Premium 8 8

Gratuities 476 537

Medical Expenses 8 8

Recurrent cost - other categories

Packaging Material for Repackaging of Drugs 8 33

Fuel & Lubricants - Travel by Project Manager to Piloted Districts & Entitlements 33 33

Extra fuel for distribution trips 78 311

Canteen Expenses 96 96

Stationery & office Supplies 87 87

Bank Charges 14 14

Postage 4 4

Repairs & Maintenance General-Computers 44 44

Fixed cost

Recruitment Expenses 11 11

Subscription & Licenses (Medical Council of Zambia - Pharmacist CP's)  1 1

Protective Clothing for Warehouse WBP Staff 0 0

Computer & Computer Accessories 26 26

Pallet Jacks for Warehouse 6 6

Office Equipment-Aircon, Solar Panels etc 3 3

Furniture,Fixture & Fittings 5 5

Computer Software-Accpac and Microsoft Windows 2007 Application  7 7

Training Materials - MSL 65 65

District Personnel Training Costs - JSI 454 454

Monitoring and Evaluation Costs - JSI 67 67

Total 3,479                  3,971                 

Note: Exchange rate = 4500 Kwacha/dollar
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Summary expenditure

				MEDICAL STORES LTD

				WORLD BANK PROJECT 

				 Income & Expenditure Statement for the period Jan, 2009 to 22nd  April, 2010

				REVENUE						Total ZMK		Total ZMK

				Operational Funding Receipts

				Date		Amount ÚSD		Exchange Rate

				01/01/2009		188,256.00		5,598.36				1,053,924,860.16

				29/04/2009		86,263.00		5,250.00				452,880,750.00

				27/07/2009		150,000.00		5,082.00				762,300,000.00

				18/02/2010		19,963.00		4,745.00				94,724,435.00

				25/02/2010		89,956.00		4,805.00				432,238,580.00

				Total Income		534,438.00						2,796,068,625.16



				SET-UP AND RUNNING EXPENSES

				Salaries						(1,362,604,162.89)

				Stationery & office Supplies						(322,205,524.70)

				Travel Expenses by CPs, Project Manager, Supervisors etc to Piloted Districts 						(80,292,940.00)

				Telephone/Cellphone Accessories and Expenses						(98,265,000.00)

				Fuel & Lubricants - Travel by Project Manager to Piloted Districts & Entitlements						(30,138,880.64)

				Canteen Expenses						(89,296,141.00)

				Recruitment Expenses						(46,114,587.92)

				Staff Welfare expenses-Accomodation for CPs, Refreshments etc						(83,562,679.00)

				Packaging Material for Repackaging of Drugs						(19,049,469.00)

				Group Life Assurance Premium						(7,321,216.44)

				Subscription & Licenses (Medical Council of Zambia - Pharmacist CP's) 						(5,250,000.00)

				Bank Charges						(13,115,667.01)

				Exchange Losses						- 0

				Postage						(3,485,400.00)

				Medical Expenses						(7,833,600.00)

				Repairs & Maintenance General-Computers, 						(40,304,500.00)

				Protective Clothing for Warehouse WBP Staff						(1,048,340.00)		(2,209,888,108.60)



				OTHER CAPITAL EXPENDITURE

				Computer & Computer Accessories						(111,963,200.00)

				Pallet Jacks for Warehouse						(24,360,000.00)

				Office Equipment-Aircon, Solar Panels etc						(15,093,210.00)

				Furniture,Fixture & Fittings						(22,563,412.00)

				Computer Software-Accpac and Microsoft Windows 2007 Application 						(32,363,852.40)		(206,343,674.40)





				TOTAL RUNNING, SET-UP AND CAPITAL EXPENDITURE								(2,416,231,783.00)



				OTHER COMMITMENTS (STILL UNPAID)

				Gratuities -Payable in July 2010 ( Not included)								- 0

				Salaries-Salaries for April 2010 payable month end of April 2010 ( Not Included) 								- 0

				GRAND TOTAL EXPENDITURE								(2,416,231,783.00)







				BALANCE OF FUNDS AS AT 22 APRIL 2010

				Kwacha Balance						ZMK 		312,303,383.04

				US dollar balance						USD		2,683.16



				PREPARED BY: 				Moses Chewe

				Date:				22-Apr-10





				CHECKED BY:				Charles Mafumo

								Management Accountant

				Date:				22-Apr-10				(536,940.40)





				APPROVED BY:				Edward Kabwe

								Director Finance and Administration

				Date:				22-Apr-10















































Costing by version

				Costs to April 30th 2010

										To April 2010		April+May 2010		Total				A%		B%		A total		B total

				Revenue Expenditure (ZMK)



				Salaries				-1362604162.89		1,362,604,163		200,000,000		1,562,604,163				0.43		0.57		671,919,790		890,684,373

				Stationery & office Supplies				-322205524.7		322,205,525		53,700,921		375,906,445				0.5		0.5		187,953,223		187,953,223

				Travel Expenses by CPs, Project Manager, Supervisors etc to Piloted Districts 				-80292940		80,292,940		13,382,157		93,675,097				0.5		0.5		46,837,548		46,837,548

				Telephone/Cellphone Accessories and Expenses				-98265000		98,265,000		16,377,500		114,642,500				0.5		0.5		57,321,250		57,321,250

				Fuel & Lubricants - Travel by Project Manager to Piloted Districts & Entitlements				-30138880.64		30,138,881		5,023,147		35,162,027				0.5		0.5		17,581,014		17,581,014

				Extra fuel for distribution trips						180,000,000		30,000,000		210,000,000				0.2		0.8		42,000,000		168,000,000

				Canteen Expenses				-89296141		89,296,141		14,882,690		104,178,831				0.5		0.5		52,089,416		52,089,416

				Recruitment Expenses				-46114587.92		46,114,588		7,685,765		53,800,353				0.5		0.5		26,900,176		26,900,176

				Staff Welfare expenses-Accomodation for CPs, Refreshments etc				-83562679		83,562,679		13,927,113		97,489,792				0.5		0.5		48,744,896		48,744,896

				Packaging Material for Repackaging of Drugs				-19049469		19,049,469		3,174,912		22,224,381				0.2		0.8		4,444,876		17,779,504

				Group Life Assurance Premium				-7321216.44		7,321,216		1,220,203		8,541,419				0.5		0.5		4,270,710		4,270,710

				Subscription & Licenses (Medical Council of Zambia - Pharmacist CP's) 				-5250000		5,250,000		- 0		5,250,000				0.5		0.5		2,625,000		2,625,000

				Bank Charges				-13115667.01		13,115,667		2,185,945		15,301,612				0.5		0.5		7,650,806		7,650,806

				Exchange Losses				0		- 0		- 0		- 0				0		0		- 0		- 0

				Postage				-3485400		3,485,400		580,900		4,066,300				0.5		0.5		2,033,150		2,033,150

				Medical Expenses				-7833600		7,833,600		1,305,600		9,139,200				0.5		0.5		4,569,600		4,569,600

				Repairs & Maintenance General-Computers, 				-40304500		40,304,500		6,717,417		47,021,917				0.5		0.5		23,510,958		23,510,958

				Protective Clothing for Warehouse WBP Staff				-1048340		1,048,340		- 0		1,048,340				0.5		0.5		524,170		524,170

				Gratuities										546,911,457				0.43		0.57		235,171,927		311,739,530

				Crown Agents Management Fee										225,000,000				0.5		0.5		112,500,000		112,500,000



				Sub total										3,531,963,833								1,548,648,509		1,983,315,324		Check:		3,531,963,833

																										Diff:		- 0

				Capital Expenditure (ZMK)



				Computer & Computer Accessories				-111963200		111,963,200				111,963,200				0.5		0.5		55,981,600		55,981,600

				Pallet Jacks for Warehouse				-24360000		24,360,000				24,360,000				0.5		0.5		12,180,000		12,180,000

				Office Equipment-Aircon, Solar Panels etc				-15093210		15,093,210				15,093,210				0.5		0.5		7,546,605		7,546,605

				Furniture,Fixture & Fittings				-22563412		22,563,412				22,563,412				0.5		0.5		11,281,706		11,281,706

				Computer Software-Accpac and Microsoft Windows 2007 Application 				-32363852.4		32,363,852				32,363,852				0.5		0.5		16,181,926		16,181,926



														206,343,674								103,171,837		103,171,837



														3,738,307,508								1,651,820,346		2,086,487,161		Check:		3,738,307,508

																						44.2%		55.8%		Diff:		- 0

																										USD (total)		830,735.0

				Salary note																						USD (A)		367,071.2

								A%		B%		A		B												USD (B)		463,663.8

				PM		16		0.5		0.5		8		8

				PA		4		0.5		0.5		2		2

				PS*2		14		0.5		0.5		7		7

				DS*2		11		0.5		0.5		5.5		5.5

				CP*12		48		0.4166666667		0.5833333333		20		28

				WA		12		0.2		0.8		2.4		9.6

				Totals		105						44.9		60.1

				Proportion								0.43		0.57





Detai Expenditure to 30.04.2010

		MEDICAL STORES LTD

		WORLD BANK PROJECT EXPENDITURE FROM JAN 2009 TO APR 2010

		Details				Ref. No.		Receipts		Payments		NET BALANCE

		Bank charges		Bank charges		7245				329,200.00

		Bank charges		Bank charges		7245				331,863.01

		Bank charges		Bank charges		7245				520,715.00

		Bank charges		Bank charges		7245				1,276,490.00

		Bank charges 		Bank charges		7245				621,581.00

		Bank charges		Bank charges		7245				1,626,459.00

		Bank charges		Bank charges		7245				968,230.00

		Bank charges		Bank charges		7245				1,151,346.00

		Bank charges		Bank charges		7245				595,159.00

		Bank charges		Bank charges		7245				1,128,230.00

		Bank charges		Bank charges		7245				1,732,125.00

		Bank charges-January,2010		Bank charges-January,2010		7245				342,585.00

		Bank charges-February,2010		Bank charges-February,2010		7245				1,384,600.00

		Bank charges-March,2010		Bank charges-March,2010		7245				1,107,084.00		13,115,667.01









		Canteen Expenses		Canteen Expenses		7210				64,268,641.00

		Canteen for Jan,2010		Canteen for Jan,2010		7210				3,150,000.00

		Canteen for Jan,2010		Canteen for Jan,2010		7210				79,500.00

		Canteen for Jan,2010		Canteen for Jan,2010		7210				34,000.00

		Canteen for Jan,2010		Canteen for Jan,2010		7210				1,290,000.00

		Canteen for Jan,2010		Canteen for Jan,2010		7210				50,000.00

		Canteen for Jan,2010		Canteen for Jan,2010		7210				2,880,000.00

		Canteen for Feb,2010		Canteen for Feb,2010		7210				3,000,000.00

		Canteen for Feb,2010		Canteen for Feb,2010		7210				3,335,000.00

		Canteen for March,2010		Canteen for March,2010		7210				11,175,000.00

		Canteen for April,2010		Canteen for April,2010		7210				34,000.00		89,296,141.00





		Computers		Computers		1010				110,739,200.00

		Computers		Computers & accessories		1010-ADM				1,224,000.00		111,963,200.00





		Installation of phone extension 		Repair & maintenance computer		7348				9,948,000.00

		Repair & maint. Of phones		Repair & maintenance computer		7348				1,260,000.00		11,208,000.00





		Accpac Set-up costs		Repair & maintenance computer		1017				6,500,000.00

		Purchase of Modems		Repair & maintenance computer		7340				14,868,000.00

		Flash disks		Repair & maintenance computer		7340				1,056,000.00

		Sim packs		Repair & maintenance computer		7340				90,000.00

		Flash disks		Repair & maintenance computer		7340				78,000.00

		Modem for Jan,10		Repair & maintenance computer-Jan,10		7340				465,000.00

		Accpac year end processing		Repair & maintenance computer-March,10		7340				2,500,000.00		25,557,000.00





		Windows Software		Intangibles		1017				28,767,852.40

		Windows Software		Intangibles		1017				3,596,000.00		32,363,852.40





		Repair & maintenance-General		Repair & maintenance-General		7320				1,279,000.00

		Repair & maintenance-Painting		Repair & maintenance-Painting		7323				641,500.00

		Repair & maintenance-Electrical		Repair & maintenance-Electrical		7324				1,485,000.00

		Repair & maintenance-Light vehicles		Repair & maintenance-Light vehicles		7335				134,000.00		3,539,500.00





		Casual wages		Casual wages		7325				149,600.00		149,600.00







		Furniture		Fixed Assets		3124				12,065,520.00

		Furniture		Furniture		3196				10,497,892.00		22,563,412.00



		Fuel & Lubricants		Fuel & Lubricants		7215				2,466,222.66

		Fuel & Lubricants		Fuel & Lubricants		7220				23,161,301.66

		Fuel & Lubricants for Jan,10		Fuel & Lubricants for Jan,10		7220				920,190.24

		Fuel & Lubricants for Jan,10		Fuel & Lubricants for Jan,10		7220				578,736.00

		Fuel & Lubricants for Feb,10		Fuel & Lubricants for Feb,10		7220				1,574,161.92

		Fuel & Lubricants for March,10		Fuel & Lubricants for March,10		7220				1,438,268.16		30,138,880.64







		Group Life Assurance		Group life insurance		7255				7,321,216.44		7,321,216.44



		Registration for 7 Commodity Planners		Licenses & Subscription		7270				840,000.00

		Registration for 2 Commodity Planners		Licenses & Subscription		7270				240,000.00

		Subscription-medical council		Licenses & Subscription		7270				190,000.00

		Licences & Subscription		Licenses & Subscription		7270				2,090,000.00

		Licences & Subscription-Jan,10		Licences & Subscription-Jan,10		7270				1,890,000.00		5,250,000.00







		Medical expenses		Medical expenses		7275				1,449,000.00

		Medical expenses		Medical expenses		7275				834,600.00

		Pearl of Health		Medical expenses		7275				1,027,000.00

		Smile Medical 		Medical expenses		7275				475,000.00

		Medical expenses-Feb,10		Medical expenses		7275				1,492,000.00

		Medical expenses-Mar,10		Medical expenses		7275				2,556,000.00		7,833,600.00





		Purchase of air condition		Office equipment		1070				2,500,000.00

		Purchase of  printers		Office equipment		1070-ADM				11,545,210.00

		Chloride Zambia		Office equipment		1070-ADM				320,000.00

		Invetor		Office equipment		1070-ADM				728,000.00		15,093,210.00







		Small Safe for petty cash		Security		7360-ADM				500,000.00		500,000.00





		Packaging material		Packaging Materials		7285				1,998,200.00

		Packaging material		Packaging Materials		7285				724,825.00

		Printing & Stationery-Nisco Industries		Packaging Materials		7285				15,776,000.00

		Packaging material		Packaging Materials		7285				4,410.00

		Packaging material		Packaging Materials		7285				48,510.00

		Packaging material-packing tape		Packaging Materials		7285				26,680.00

		Packaging material-packing tape		Packaging Materials		7285				112,056.00

		Packaging material-packing tape		Packaging Materials		7285				193,952.00

		Packaging Materials for Jan,10		Packaging Materials for Jan,10		7285				17,052.00

		Packaging Materials for Feb,10		Packaging Materials for Feb,10		7285				130,732.00

		Packaging Materials for March,10		Packaging Materials for March,10		7285				17,052.00

												19,049,469.00



		W/house jacks		Plant & Machinery		34				24,360,000.00		24,360,000.00



		Courier		Postage		7295				280,000.00

		Courier		Postage		7295				1,001,900.00

		Courier		Postage		7295				1,395,000.00

		Courier		Postage		7295				620,000.00

		Courier		Postage		7295				188,500.00		3,485,400.00





		Purchase safety shoes		Protective clothing		7300				208,800.00

		Safety hats(staff welfare)		Protective clothing		7300				102,500.00

		Relective vinyl printing		Protective clothing		7300				51,040.00

		Lab coat & safety boots		Protective clothing		7300				309,000.00

		Lab coat & safety boots		Protective clothing		7300				377,000.00		1,048,340.00



		Zambian inside-World Bank-Job Vacance		Recruitment costs		7100				25,026,433.92

		MTN Special Engagement-Recruitment project		Recruitment costs		7100				2,500,000.00

		MTN Special Engagement-Recruitment project		Recruitment costs		7100				2,300,000.00

		Recruitment costs		Recruitment costs		7100				16,288,154.00		46,114,587.92



		Workshop 		Training		7385				1,540,000.00		1,540,000.00



		Salaries		Salaries & Wages		7350				21,428,571.40

		Salaries		Salaries & Wages		7350				136,999,999.99

		Salaries		Salaries & Wages		7350				79,857,142.86

		Salaries		Salaries & Wages		7350				85,765,520.85

		Salaries		Salaries & Wages		7350				82,637,500.00

		Salaries		Salaries & Wages		7350				121,674,508.13

		Salaries		Salaries & Wages		7350				99,434,067.60

		Salaries		Salaries & Wages		7350				101,135,967.21

		Salaries		Salaries & Wages		7350				100,497,142.85

		Salaries		Salaries & Wages		7350				105,040,178.58

		Salaries		Salaries & Wages		7350				100,103,000.01

		Salaries for Jan,10		Salaries & Wages		7350				110,447,669.21

		Salaries for Feb,10		Salaries & Wages		7350				105,589,249.99

		Salaries for March,10		Salaries & Wages		7350				111,844,044.21

												1,362,454,562.89				- 0









		Staff welfare		Staff welfare		7370				66,926,579.00

		Staff welfare for Jan,10		Staff welfare for Jan,10		7370				180,000.00

		Staff welfare for Jan,10		Staff welfare for Jan,10		7370				285,000.00

		Staff welfare for Jan,10		Staff welfare for Jan,10		7370				6,310,000.00

		Staff welfare for Jan,10		Staff welfare for Jan,10		7370				73,000.00

		Staff welfare for Feb,10		Staff welfare for Feb,10		7370				153,000.00

		Staff welfare for March,10		Staff welfare for March,10		7370				9,635,100.00

												83,562,679.00





		Stationery		Stationery & Office supplies		7375				2,715,270.00

		Stationery		Stationery & Office supplies		7375				24,825,000.00

		Stationery		Stationery & Office supplies		7375				928,000.00

		Stationery		Stationery & Office supplies		7375				48,360,400.00

		Stationery		Stationery & Office supplies		7375				23,532,500.00

		Stationery		Stationery & Office supplies		7375				51,594,000.00

		Stationery		Stationery & Office supplies		7375				100,920,000.00

		Stationery		Stationery & Office supplies		7375				196,500.00

		Stationery		Stationery & Office supplies		7375				1,823,200.00

		Stationery		Stationery & Office supplies		7375				155,500.00

		Stationery		Stationery & Office supplies		7375				2,804,200.00

		Stationery		Stationery & Office supplies		7375				6,376,100.00

		Stationery		Stationery & Office supplies		7375				111,000.00

		Stationery		Stationery & Office supplies		7375				68,000.00

		Cuttley		Stationery & Office supplies		7375				500,000.00

		Stationery		Stationery & Office supplies		7375				79,900.00

		Stationery		Stationery & Office supplies		7375				19,336.18

		Stationery		Stationery & Office supplies		7375				576,700.00

		Stationery		Stationery & Office supplies		7375				110,000.00

		Stationery		Stationery & Office supplies		7375				75,000.00

		Stationery		Stationery & Office supplies		7375				14,000.00

		Stationery		Stationery & Office supplies		7375				7,000.00

		Stationery		Stationery & Office supplies		7375				159,200.00

		Stationery		Stationery & Office supplies		7375				571,200.00

		Stationery		Stationery & Office supplies		7375				10,500.00

		Stationery		Stationery & Office supplies		7375				20,000.00

		Stationery		Stationery & Office supplies		7375				116,900.00

		Stationery		Stationery & Office supplies		7375				42,595,500.00

		Stationery		Stationery & Office supplies		7375				2,954,590.00

		calculators		Stationery & Office supplies		7375				187,500.00

		Toner Cartridge		Stationery & Office supplies		7375				2,102,880.00

		Stationery-CD'S		Stationery & Office supplies		7375				90,000.00

		Stationary		Stationery & Office supplies		7375				139,300.00

		Stationary		Stationery & Office supplies		7375				1,265,180.00

		calculator		Stationery & Office supplies		7375				200,000.00

		stationary		Stationery & Office supplies		7375				893,040.00

		stationary		Stationery & Office supplies		7375				605,581.18

		Tender Committee Allowances		Board & Puchasing Tender Allowance		7200				800,000.00

		Stationery & Office supplies for Jan,10		Stationery & Office supplies for Jan,10		7375				285,372.34

		Stationery & Office supplies for Feb,10		Stationery & Office supplies for Feb,10		7375				420,830.00

		Stationery & Office supplies for March,10		Stationery & Office supplies for March,10						2,496,345.00

												321,705,524.70



		Telephone Expenses		Telephone Expenses		7380				18,935,000.00

		Telephone Expenses		Telephone Expenses		7380				6,300,000.00

		Telephone Expenses		Telephone Expenses		7380				100,000.00

		Telephone Expenses		Telephone Expenses		7380				5,400,000.00

		Telephone Expenses		Telephone Expenses		7380				16,900,000.00

		Telephone Expenses		Telephone Expenses		7380				40,000.00

		Telephone Expenses		Telephone Expenses		7380				6,070,000.00

		Telephone Expenses		Telephone Expenses		7380				6,630,000.00

		Telephone Expenses		Telephone Expenses		7380				6,300,000.00

		Telephone Expenses		Telephone Expenses		7380				6,310,000.00

		Telephone Expenses for Jan,10		Telephone Expenses for Jan,10		7380				6,300,000.00

		Telephone Expenses for Jan,10		Telephone Expenses for Jan,10		7380				80,000.00

		Telephone Expenses for Feb,10		Telephone Expenses for Feb,10		7380				6,300,000.00

		Telephone Expenses for March,10		Telephone Expenses for March,10		7380				6,300,000.00

		Telephone Expenses for April,10		Telephone Expenses for April,10		7380				6,300,000.00

												98,265,000.00





		Travel & subsistence allowance		Travel & subsistence allowance		7282				70,012,400.00

		Travel & subsistence allowance for Jan,10		Travel & subsistence allowance for Jan,10		7282				475,000.00

		Travel & subsistence allowance for Jan,10		Travel & subsistence allowance for Jan,10		7282				495,000.00

		Travel & subsistence allowance for Jan,10		Travel & subsistence allowance for Jan,10		7282				250,000.00

		Travel & subsistence allowance for Jan,10		Travel & subsistence allowance for Jan,10		7282				102,000.00

		Travel & subsistence allowance for Jan,10		Travel & subsistence allowance for Jan,10		7282				170,000.00

		Travel & subsistence allowance for Feb,10		Travel & subsistence allowance for Feb,10		7282				68,000.00

		Travel & subsistence allowance for Feb,10		Travel & subsistence allowance for Feb,10		7282				25,500.00

		Travel & subsistence allowance for Feb,10		Travel & subsistence allowance for Feb,10		7282				178,500.00

		Travel & subsistence allowance for Feb,10		Travel & subsistence allowance for Feb,10		7282				250,000.00

		Travel & subsistence allowance for Feb,10		Travel & subsistence allowance for Feb,10		7282				187,000.00

		Travel & subsistence allowance for Feb,10		Travel & subsistence allowance for Feb,10		7282				20,000.00

		Travel & subsistence allowance for Feb,10		Travel & subsistence allowance for Feb,10		7282				102,000.00

		Travel & subsistence allowance for Feb,10		Travel & subsistence allowance for Feb,10		7282				51,000.00

		Travel & subsistence allowance for Feb,10		Travel & subsistence allowance for Feb,10		7282				25,500.00

		Travel & subsistence allowance for Feb,10		Travel & subsistence allowance for Feb,10		7282				657,500.00

		Travel & subsistence allowance for March,10		Travel & subsistence allowance for March,10		7282				977,500.00

		Travel & subsistence allowance for April,10		Travel & subsistence allowance for April,10		7282				4,706,040.00		78,752,940.00





		Grand Total Expenses								2,416,231,783.00		2,416,231,783.00





		NOTE:That the total expenditure does not include april,2010 salaries payable by monthend and Gratuity payable by the end of the project.



		Cash balance at hand as at 22 april,2010: K 312,303,383.04

		                                                           :USD 2,683.16





		Prepared by:Moses Chewe



		Checked by:Charles Mafumo



		Approved by:







































































































































RedoCostingFromJed

				In these changes I had to equalize personnel costs across districts as well as inflate to get 8 cps per arm, need to net out recruitment costs as well as other initial costs

				Costs to April 30th 2010		what do we do with the Crown Agents Fee? What about JSI monitoring visits? And JSI training costs with staff salaries? What about urban costs?

						NOTE: I disregarded fee for Crown agents, but included JSI salaries and monitoring visits

										To April 2010		April+May 2010		Total				A%		B%		A total		B total

				Revenue Expenditure (ZMK)

				Recurrent - staff

				Salaries				-1362604162.89		1,362,604,163		200,000,000		1,562,604,163				0.47		0.53		734,423,957		828,180,206

				Travel Expenses by CPs, Project Manager, Supervisors etc to Piloted Districts 				-80292940		80,292,940		13,382,157		93,675,097				0.5		0.5		46,837,548		46,837,548

				Telephone/Cellphone Accessories and Expenses				-98265000		98,265,000		16,377,500		114,642,500				0.5		0.5		57,321,250		57,321,250

				Staff Welfare expenses-Accomodation for CPs, Refreshments etc				-83562679		83,562,679		13,927,113		97,489,792				0.5		0.5		48,744,896		48,744,896										Per district/month

				Group Life Assurance Premium				-7321216.44		7,321,216		1,220,203		8,541,419				0.5		0.5		4,270,710		4,270,710						A		B		A		B

				Medical Expenses				-7833600		7,833,600		1,305,600		9,139,200				0.5		0.5		4,569,600		4,569,600						Recurrent staff		Recurrent staff		Recurrent staff		Recurrent staff

				Recurrent-Other																										896,167,961		989,924,210		7468066.33804139		8249368.41948639

				Packaging Material for Repackaging of Drugs				-19049469		19,049,469		3,174,912		22,224,381				0.2		0.8		4,444,876		17,779,504										1659.5702973425		1833.1929821081

				Fuel & Lubricants - Travel by Project Manager to Piloted Districts & Entitlements				-30138880.64		30,138,881		5,023,147		35,162,027				0.5		0.5		17,581,014		17,581,014

				Extra fuel for distribution trips						180,000,000		30,000,000		210,000,000				0.2		0.8		42,000,000		168,000,000

				Canteen Expenses				-89296141		89,296,141		14,882,690		104,178,831				0.5		0.5		52,089,416		52,089,416

				Stationery & office Supplies				-322205524.7		322,205,525		53,700,921		93,976,611				0.5		0.5		46,988,306		46,988,306

				Bank Charges				-13115667.01		13,115,667		2,185,945		15,301,612				0.5		0.5		7,650,806		7,650,806

				Exchange Losses				0		- 0		- 0		- 0				0		0		- 0		- 0

				Postage				-3485400		3,485,400		580,900		4,066,300				0.5		0.5		2,033,150		2,033,150

				Repairs & Maintenance General-Computers, 				-40304500		40,304,500		6,717,417		47,021,917				0.5		0.5		23,510,958		23,510,958						A		B		A		B

				Gratuities										546,911,457				0.47		0.53		257,048,385		289,863,072						Recurrent other		Recurrent other		Recurrent other		Recurrent other

				Fixed																										453,346,910		625,496,226		3777890.91633324		5212468.54733899

				Recruitment Expenses				-46114587.92		46,114,588		- 0		46,114,588				0.5		0.5		23,057,294		23,057,294										839.5313147407		1158.3263438531

				Subscription & Licenses (Medical Council of Zambia - Pharmacist CP's) 				-5250000		5,250,000		- 0		5,250,000				0.5		0.5		2,625,000		2,625,000

				Protective Clothing for Warehouse WBP Staff				-1048340		1,048,340		- 0		1,048,340				0.5		0.5		524,170		524,170						A		B		A		B

				Crown Agents Management Fee										225,000,000				0.5		0.5		112,500,000		112,500,000						Fixed personnel		Fixed personnel		Fixed personnel		Fixed personnel

				Sub total										3,016,299,894								1,375,197,164		1,641,102,730		Check:		3,016,299,894		26,206,463.96		26,206,463.96		54596.7999166667		54596.7999166667

																										Diff:		- 0						12.1326222037		12.1326222037

				Capital Expenditure (ZMK)

				Training materials										281,929,834				0.5		0.5		140,964,917		140,964,917

				Computer & Computer Accessories				-111963200		111,963,200				111,963,200				0.5		0.5		55,981,600		55,981,600

				Pallet Jacks for Warehouse				-24360000		24,360,000				24,360,000				0.5		0.5		12,180,000		12,180,000

				Office Equipment-Aircon, Solar Panels etc				-15093210		15,093,210				15,093,210				0.5		0.5		7,546,605		7,546,605

				Furniture,Fixture & Fittings				-22563412		22,563,412				22,563,412				0.5		0.5		11,281,706		11,281,706						A		B		A		B

				Computer Software-Accpac and Microsoft Windows 2007 Application 				-32363852.4		32,363,852				32,363,852				0.5		0.5		16,181,926		16,181,926						Fixed		Fixed		Fixed		Curren

																														244,136,754		244,136,754		508618.238033854		508618.238033854

														206,343,674								103,171,837		103,171,837										113.0262751186		113.0262751186

																																		A		B

														3,222,643,569								1,478,369,002		1,744,274,567		Check:		3,222,643,569						Total estimated monthly cost		Total estimated monthly cost

																						45.9%		54.1%		Diff:		- 0				Kwacha:		11809172.2923251		14025052.0047759

																																Dollars:		2624.2605094056		3116.6782232835

																										USD (total)		716,143.0				Cost of K is (per Tom):				3878		*Note this is unadjusted for essential medicines only

				Salary note																						USD (A)		328,526.4

								A%		B%		A		B												USD (B)		387,616.6				Now adding in training costs with JSI salaries and supervision visits

				PM		16		0.5		0.5		8		8																Total cost:		2252645329.23812

				PA		4		0.5		0.5		2		2																Per district/month		2346505.55128971

				PS*2		14		0.5		0.5		7		7								1.1475606106								Dollars:		521.4456780644

				DS*2		11		0.5		0.5		5.5		5.5										8.1534811759										With JSI inputs

				CP*12		48		0.5		0.5		24		24																				A		B

				WA		12		0.2		0.8		2.4		9.6																				Total estimated monthly cost		Total estimated monthly cost

																																		3145.70618747		3638.1239013479

				Totals		105						48.9		56.1

																										Note that this doesn't yet include the need to pay 8 CP,s not 6, in each arm.

				Proportion								0.47		0.53														Currenty salary includes 3/4s of a CPs salary (since there are 6 paid, not 8)

																										CP monthly salary = 1333

																										Need to add .25*1333 = 				333.25

						375906445.483333		93976611.3708333

								281929834.1125

																										Also one more change - need to reallocate stationery costs, need to move 75% of this to training materials category





DraftTableForPaper



				Estimated district average monthly incremental costs of Versions A and B, by cost category

				Cost category		A		B

				Recurrent cost - staff related

				Salaries		1693		1867

				Travel Expenses by CPs, Project Manager, Supervisors etc to Piloted Districts 		87		87

				Telephone/Cellphone Accessories and Expenses		106		106

				Staff Welfare expenses-Accomodation for CPs, Refreshments etc		90		90

				Group Life Assurance Premium		8		8

				Medical Expenses		8		8

				Recurrent cost - other categories

				Packaging Material for Repackaging of Drugs		8		33

				Fuel & Lubricants - Travel by Project Manager to Piloted Districts & Entitlements		33		33

				Extra fuel for distribution trips		78		311

				Canteen Expenses		96		96

				Stationery & office Supplies		348		348						87.0153808989

				Bank Charges		14		14

				Postage		4		4

				Repairs & Maintenance General-Computers, 		44		44

				Gratuities		476		537

				Fixed cost

				Recruitment Expenses		11		11

				Subscription & Licenses (Medical Council of Zambia - Pharmacist CP's) 		1		1

				Protective Clothing for Warehouse WBP Staff		0		0

				Computer & Computer Accessories		26		26

				Pallet Jacks for Warehouse		6		6

				Office Equipment-Aircon, Solar Panels etc		3		3						65.2615356742

				Furniture,Fixture & Fittings		5		5

				Computer Software-Accpac and Microsoft Windows 2007 Application 		7		7

				District personnel training Costs - JSI		454		454

				Monitoring and Evaluation Costs - JSI		67		67

				Total		3,674		4,167

				Note: Exchange rate = 4500 Kwacha/dollar
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				Table 4. Estimated district average monthly incremental costs of Versions A and B, by cost category

				Cost category		A		B

				Recurrent cost - staff related

				Salaries		1693		1867

				Travel Expenses by CPs, Project Manager, Supervisors etc to Piloted Districts 		87		87

				Telephone/Cellphone Accessories and Expenses		106		106

				Staff Welfare expenses-Accomodation for CPs, Refreshments etc		90		90

				Group Life Assurance Premium		8		8

				Gratuities		476		537

				Medical Expenses		8		8

				Recurrent cost - other categories

				Packaging Material for Repackaging of Drugs		8		33

				Fuel & Lubricants - Travel by Project Manager to Piloted Districts & Entitlements		33		33

				Extra fuel for distribution trips		78		311

				Canteen Expenses		96		96

				Stationery & office Supplies		87		87

				Bank Charges		14		14

				Postage		4		4

				Repairs & Maintenance General-Computers		44		44

				Fixed cost

				Recruitment Expenses		11		11

				Subscription & Licenses (Medical Council of Zambia - Pharmacist CP's) 		1		1

				Protective Clothing for Warehouse WBP Staff		0		0

				Computer & Computer Accessories		26		26

				Pallet Jacks for Warehouse		6		6

				Office Equipment-Aircon, Solar Panels etc		3		3

				Furniture,Fixture & Fittings		5		5

				Computer Software-Accpac and Microsoft Windows 2007 Application 		7		7

				Training Materials - MSL		65		65

				District Personnel Training Costs - JSI		454		454

				Monitoring and Evaluation Costs - JSI		67		67

				Total		3,479		3,971

				Note: Exchange rate = 4500 Kwacha/dollar
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