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[bookmark: _Toc532837234]Abstract 
The School Net Program (SNP) distributes nets once per year to children through schools in selected Tanzanian regions. To date, five rounds of the SNP program have been conducted. A costing exercise was conducted during the third round and additional cost-cutting measures were introduced in the fourth and fifth rounds. The purpose of this report is to summarize the costs of the fifth round of the school net program (SNP5).
 Results showed that the fifth round of the school net program was able to deliver 3,041,139 ITNs to schools in 14 regions at an economic cost of USD $3.63 per net distributed in 2017. Of these costs, approximately USD $1.57 was for distribution and the remainder related to the cost of the net itself. These costs, as well as the cost per treated net year (TNY) and cost per person year of protection (PYP) provided, were substantially lower than those paid for the third round of Tanzania’s School Net Program (SNP3) (USD $5.83 per net, for distribution alone) when inflated to 2017 USD. This is largely due to cost-cutting measures introduced at the national and local levels. International donors invested heavily in SNP5, distributing nets at an economic cost (excluding the cost of the net) of USD $1.31 per net in addition to fully funding ITN procurement, which translates into an estimated economic cost per PYP of USD $0.56.  However, there was a small contribution from the Tanzanian government as well; it contributed about 9% of the economic costs of distribution in SNP5 compared to 31% in SNP3. While the share of total costs contributed by the Tanzanian government compared to that of international donors has decreased since SNP3, it does not necessarily indicate that there has been a decreased sense of government control and ownership of the program since SNP3. The majority of cost-cutting measures that have since been introduced, have led to changes in program operations at the local levels, and thus large reductions in the costs incurred by the government at these levels.  


[bookmark: _Toc532837235]Background
In 2013, the school net program (SNP) was developed as an additional “keep-up” distribution strategy to sustain Insecticide Treated Net (ITN) coverage levels in Tanzania. SNP distributes nets once per year to children through schools in selected Tanzanian regions. To date, five rounds of the SNP program have been conducted. A costing exercise was conducted during the third round and additional cost-cutting measures were introduced in the fourth and fifth rounds. 
The first round of SNP (SNP1) was launched in the three southern regions of Tanzania (Lindi, Mtwara, and Ruvuma). During SNP1, 437,930 ITNs were distributed directly to school pupils in selected primary and secondary school classes. A second pilot round, SNP2 distributed a total of 489,099 ITNs (464,893 to students and 24,206 to teachers) in Lindi, Mtwara, and Ruvuma [1]. The first two rounds of the school net program focused on local government-level engagement and required extensive resources at the local government levels to conduct quantifications and supervise ITNs issuing at the schools [1]. 
The PMI VectorWorks project led implementation of the third round of SNP (SNP3) to further improve the SNP model to be sustainable and scalable at the national level [1]. Like the first two rounds of SNP, SNP3 required extensive involvement from local government-level officials to conduct quantifications; assist with transport, re-bundling, and storage of ITNs; and supervise net distributions [2]. However, regional and national level teams also assisted with data validation and higher-level supervision. After SNP3 a costing exercise was conducted to obtain the costs of the SNP3 program to international donors and estimate the level of support provided by the Tanzanian government. The costing exercise demonstrated that nets were delivered at an economic cost of $4.01 per net (inflated to 2017 USD) to international donors (this does not include the cost of the nets, themselves), and an economic cost of $1.82 per net to the Tanzanian government. The economic cost of the nets purchased for SNP3 was $3.37 per net [2]. 
During SNP4 the focus shifted from local government-level engagement to engagement at the higher levels. PMI VectorWorks worked closely with the central government and national level representation to develop new tools. Data collection and reporting within the central government was strengthened by utilizing existing infrastructure such as the Basic Education Management Information System (BEMIS) [1]. Utilizing the BEMIS system resulted in decreased reliance on local government-level officials to conduct activities such as student quantification and extensive data validation. The BEMIS system also, seemingly, expedited the data entry and reporting process compared to previous years [1]. 
During the fifth round of SNP (SNP5), programming focused on sustainability by building capacities to national, regional and district level teams through trainer of trainers (TOTs) trainings and high-level advocacy to manage the program at the local government level [1]. The expectation was that, with the changes instituted since SNP3, there would also be a substantial decrease in the cost of the program. 
The purpose of this report is to summarize the costs of the fifth round of the school net program (SNP5) and to determine whether or not the cross-cutting measures that have been introduced since SNP3 have been successful. 



 
[bookmark: _Toc532837236]Methods
[bookmark: _Toc454279834][bookmark: _Toc483212393][bookmark: _Toc532837237]Intervention Description
A description of the intervention was developed based on direct observation, document reviews, and key informant interviews with stakeholders at the NMCP and partner organizations (see Results section).
[bookmark: _Toc454279835][bookmark: _Toc483212394][bookmark: _Toc532837238]Time Frame and Perspective
The cost analysis followed existing guidelines for the cost evaluation of ITN programs, as well as methodologies similar to previous studies to maximize comparability [3-7]. The study analyzed cost data from both the provider perspective and the international donor perspective. 
This provider perspective means all costs associated with provision of the health care intervention are included from the perspective of the providers of the intervention. This includes government costs such as costs of National Malaria Control Programs, health care workers, international donors, and philanthropic organizations but not household-level direct costs. No indirect costs, such as lost productivity or treatment seeking costs were included. 
Additionally, costs were also analyzed from the international donor perspective, meaning only costs paid for by international donors (U.S. President’s Malaria Initiative (PMI), the Global Fund to Prevent AIDS Tuberculosis and Malaria (GFATM)) were included in these analyses. Costs paid for by the government of Tanzania were not included in this analysis.  
The study used a three-year time frame (though all financial costs were incurred in a one-year period (2017)).
[bookmark: _Toc454279836][bookmark: _Toc483212395][bookmark: _Toc532837239]Types of Costs Included
As the costs were analyzed from the provider perspective, we did not include household-level costs. All direct costs of the program to the provider, including the cost of commodities, health promotion, transportation, payment of salaries, and volunteer time were included.
[bookmark: _Toc454279837][bookmark: _Toc483212396][bookmark: _Toc532837240]Data Collection
Researchers collected cost data retrospectively from financial and operational records kept by the PMI VectorWorks project; GFATM, United States Agency for International Development (USAID); and through interviews with program managers and implementers involved in ITN distribution activities in Tanzania. Researchers collected data by examining agencies’ financial records, including budgets, expenditure records, reports, receipts and invoices, as well as operational records such as reports and published documents. Data collection on costs from record reviews covered the time period between October 1, 2016, and December 30, 2017.
Researchers also collected information through stakeholder interviews when costs or resource inputs were not reflected in financial or other records (e.g., government of Tanzania human resource costs). The ingredients approach was used whenever possible, meaning that activities or inputs were first determined, and then a unit cost was determined, allowing for an estimated total cost. If the information was deemed too sensitive or was not available in adequate detail, aggregated expenditure was generally used.
Resource use was valued at three levels: (1) national or international levels, (2) regional and district level (3) and school level. Resources were valued based on the reported expenditures or budgets, and in the case of shared personnel, on salary plus any fringe benefits. Capital goods were valued based on their procurement costs or, in the case of building rents, on an average market value of similar properties. Where data was unavailable, the WHO-CHOICE database [4] was used for valuation purposes after conversion to non-purchasing power parity-adjusted U.S. dollars. Some costs were available as an aggregate cost and were not available at the district level. Researchers allocated these costs to regions for routine distribution, based on the proportion of ITNs distributed per district.
[bookmark: _Toc454279838]A survey instrument was used to collect resource use and expenditure information at the district council and school levels. Members of the Council Coordination Team (CCT) from five districts (composed of the District Malaria Focal Person, District Education officer, District Statistician, and the District Statistics and Logistics Officer) and teachers from six schools were interviewed.  Average costs for each activity were determined from the information provided in the interviews with CCTs and teachers and were applied to all districts and schools involved in SNP5. The assumption was made to assume a fixed cost of distribution per district and per school rather than per net distributed at these levels. 
[bookmark: _Toc483212397][bookmark: _Toc532837241]Cost Classification and Adjustments
Costs have been divided into capital and recurrent costs,[footnoteRef:2]  based on the lifetime of the good or service being purchased. Capital costs have been discounted in the economic analysis using lifetimes and discount rates determined through stakeholder interviews, expert information, and past literature. Varying discount rates and lifetimes were examined in the sensitivity analysis.  [2:  Capital costs are costs incurred to purchase goods or services with a life span greater than one year. Recurrent costs are costs incurred for goods or services lasting less than one year.] 


Both financial and economic analyses were conducted to show (1) financial costs[footnoteRef:3]—what the actual expenses of running a program would be, and (2) economic costs[footnoteRef:4]—the value of all resource use during the study period. In the financial analysis, capital costs have not been discounted and are instead incurred in full at the time of the purchase. The economic cost includes LoE, storage, transportation and other costs contributed by the country at the school and district levels, as well as the net procurement and distribution financial costs paid by international donors. Costs, as incurred by international donors are thus substantially less than the overall economic cost of the system.   [3:  Financial costs are a measure of expenditures as they were incurred by the provider of the intervention.]  [4:  Economic costs are a measure of resource use by the provider of the intervention rather than financial expenditure. As such, they include a valuation of donated goods as well as annuitization of capital goods.] 


Costs were collected in U.S. dollars or in Tanzanian Shilling (TSH). Costs collected in TSH were converted to U.S. dollars based on official yearly average exchange rates for the period during which the costs were incurred. 
[bookmark: _Toc454279839][bookmark: _Toc483212398][bookmark: _Toc532837242]Outputs
The primary output measure used in the analysis was the number of nets distributed. This data was collected from PMI VectorWorks records and disaggregated by region. The number of ITNs distributed was used to calculate a second combined output measure—person-years of protection (PYP), which assumes that one net can cover two people for a period of three years in the base case scenario. The primary output was also used to calculate a third combined output measure—cost per treated-net year (TNY), which assumes a lifetime of three years per net in base case scenario calculations.
[bookmark: _Toc454279840][bookmark: _Toc483212399][bookmark: _Toc532837243]Base Case Scenario
In this analysis, the base case scenario relies on the following set of assumptions: a discount rate of 3% has been applied to economic capital costs, and each ITN provides three years of protection for two people.  
[bookmark: _Toc454279841][bookmark: _Toc483212400][bookmark: _Toc532837244][bookmark: OLE_LINK2]Results
[bookmark: _Toc454279842][bookmark: _Toc483212401][bookmark: _Toc532837245]Intervention Description
(The following section describes the steps taken to implement SNP5. Specific differences between SNP3 and SNP5 are listed on page 12.)
Nets distributed to schools are typically distributed en masse once per year to eligible students enrolled in classes 1-7, though the number of classes targeted varies by region.  Of the total 5,474,550 pupils enrolled in primary schools in 14 SNP5 target regions, a total of 3,041,419 (55.6%) pupils were eligible to receive ITNs based on final class selection in 9,518 primary schools. Selection of classes was based on provisional data from a central government (PO-RALG) system (Basic Education Management Information System (BEMIS)) as of June 30, earlier NetCALC universal coverage modeling, and consultation with NMCP. Of the 3,041,419 ITNs that were procured, 3,041,139 were delivered to the schools. However, due to delayed delivery of ITNs, the plan to distribute ITNs to all class 7 pupils in Lindi, Mtwara and Ruvuma to boost coverage, worked only in Lindi where students in class 7 received ITNs before final national examinations. Extra nets (~651) that arrived in these districts but that were not able to be distributed to class 7 were typically returned to the districts and distributed to children with intellectual disabilities or kept in the schools and used as incentives for children to perform well on examinations. 
Before distribution began, the PMI VectorWorks project team facilitated engagement and coordination meetings to inform and engage key stakeholders in the implementation of SNP5 at the national, regional and district levels. Trainings were also held in the former seven regions that implemented SNP in the previous round (SNP4), as well as the seven new regions. These trainings were conducted at the national, regional, and district levels. To increase efficiency, significantly fewer people were trained to manage and oversee SNP5 compared to previous years by design. Districts then went on to facilitate their own planning and coordination meetings and trainings at the district and school levels. 

Nets for SNP5 were obtained from two donor sources. Global Fund provided 2,095,406 of the 3,041,139 nets delivered in SNP5 and PMI provided the remaining 945,733. 

The nets purchased by Global Fund were manufactured in country by A-Z in Arusha. Procurement of these nets was managed by Global Fund. A-Z was provided tender to manufacture and transport the nets from Arusha to the regional centers. The cost paid for Global Fund nets was $2.06 USD per net; this cost included the purchase price of the nets, insurance, procurement fees, and transport/storage from Arusha to regional centers. Once the Global Fund nets arrived in the regions, Simba Logistics Equipment Supply Co. (SLES), the transport vendor, transported the nets from the regions directly to the designated SNP5 schools and provided storage for the nets prior to distribution. 

PMI, with the support of the GHSC project, managed the procurement of the remaining SNP5 nets. These nets were shipped internationally to Dar es Salaam. For SNP5, Kuhane and Nagal (KG) was the designated clearing agent. Once nets arrived in Dar es Salaam and were cleared through customs, SLES took over and managed the transport of the nets to the designated SNP5 schools. The price paid for the PMI nets was $2.06 USD per net; this included the purchase price of the net, shipping, freight, customs/clearance fees, procurement fees, and storage/transport up to the regional level. 

Prior to distribution, PMI VectorWorks and SLES prepared detailed microplans to plan for the implementation of SNP5 and validate the ITN quantities.  PMI VectorWorks and SLES also engaged regional and district teams during Pre-Alert meetings that focused on preparing for SNP5 and validating and rectifying ITN quantities. Prior to delivery to schools, SLES used mobile phone applications to ensure that deliveries were made to the right locations in the right quantities. Nets were distributed as soon as possible after delivery (usually the same or next day) to avoid protracted storage at the schools. 

Supervision teams included representatives from the national level (PO-RALG, MOHCDGEC, and PMI VectorWorks), regional and district-levels, with some involvement from the wards (Regional Education Officers, Regional Malaria Focal persons and Regional Statisticians and District Education Officers, District Malaria Focal Persons, District Statisticians and Statistic and Logistic Officers, and Ward Education Coordinators). Schools were typically randomly selected for supervision visits. 

After the completion of distribution, SLES engaged district and school officials to ensure that nets were actually delivered. Letters with a breakdown of the distribution data are mailed to districts and schools to be validated, these materials were then mailed back to SLES and verified by PMI VectorWorks. 

PMI VectorWorks contracted a local marketing and promotion agent to conduct social mobilization activities prior to and during distribution in selected regions (Morogoro, Katavi, Tabora, Kigoma, Simiyu, Shinyanga and Pwani). These included roadshows and public service announcements that focused on messages around consistent use of TNs and how to properly care for, repair, and wash ITNs.   


[bookmark: _Toc454279843][bookmark: _Toc483212404][bookmark: _Toc532837246]Outputs
[bookmark: OLE_LINK1]The total number of ITNs distributed through SNP5 are shown in Table 1 disaggregated by region. In total, 3,041,139 nets were issued to children in schools in 14 SNP5 regions. 
Table 1. Number of ITNs distributed through SNP5
	Region name
	 ITNs delivered to schools 
	 Procured By:  

	Lindi
	                            174,499 
	USAID/PMI

	Mtwara
	                            233,562 
	USAID/PMI

	Ruvuma
	                            269,819 
	USAID/PMI

	Tabora
	                            267,853 
	USAID/PMI

	Kagera
	                            295,567 
	GF/NMCP

	Mara
	                            284,537 
	GF/NMCP

	Mwanza
	                            375,611 
	GF/NMCP

	Geita
	                            211,069 
	GF/NMCP

	Simiyu
	                            219,681 
	GF/NMCP

	Shinyanga
	                            214,613 
	GF/NMCP

	Kigoma
	                            266,341 
	GF/NMCP

	Katavi
	                              75,975 
	GF/NMCP

	Pwani
	                              59,247 
	GF/NMCP

	Morogoro
	                              92,765 
	GF/NMCP

	Total
	                         3,041,139 
	               -   



The financial and economic cost of distribution (including the cost of the nets, themselves) is included in Figure 1. Costs are separated into those paid by international donors, and those paid by the Tanzanian government. Total costs and the cost per net are presented. The total economic cost of distribution in SNP5 was $11,044,480.78 ($3.63 per net), 92.7% of this cost was covered by international donors and 7.3% of this cost was paid for by the Tanzanian government. The total financial cost of distribution in SNP5 was $10,644,445.97 ($3.50 per net), 92.8% of this cost was covered by international donors and 7.2% of this cost was paid for by the Tanzanian government.
Figure 1a. Financial and Economic Cost of Distribution, by donor – total cost

Figure 1b. Financial and Economic Cost of Distribution, by donor –cost per net

The financial and economic costs of distribution, broken down by activity, are depicted in Figure 2. Overall the cost of the nets themselves made up the most significant proportion of costs, 55.5% in the financial analysis and 58.9% in the economic analysis. The 945,733 nets paid for by PMI were purchased at a financial cost $2.06 per net (economic cost of $2.18) and the 2,095,406 nets paid for by the Global Fund were purchased at a financial cost $1.89 per net (economic cost of $2.00) for an average financial cost of $1.94 per net (economic cost of $2.06). Net transport and personnel and fringe made up the next highest proportions of the total cost. Costs associated with net transport made up 17.1% of the total cost in the financial analysis and 16.5% of the total cost in the economic analysis. Costs associated with personnel and fringe made up 8.7% in the financial analysis and 8.4% in the economic analysis. 
Figure 2. Financial and Economic Cost of Distribution, by Activity 

The financial and economic costs per net distributed and PYP are shown in Table 2 and are broken down donor (International donor v. government). The costs per PYP were significantly lower than overall cost per net distributed. This is unsurprising given the assumption that one net provides three years of protection for two people (about six years of PYP).


Table 2. Financial and Economic Cost per Person Year of Protection (PYP), by donor (USD 2017)
	
	Financial
	Economic

	Number of ITNs Issued
	                        3,041,139
	                      3,041,139

	Person Years of Protection (PYP) Provided 
	                      18,246,834
	                    18,246,834

	International Donor Cost per PYP (USD)
	                                      0.54 
	                                    0.56 

	Government Cost per PYP (USD)
	                                      0.04 
	                                    0.04 

	Total Cost per PYP (USD)
	                                      0.58 
	                                    0.61 



Table 3 shows the total financial and economic costs per TNY, broken down by donor. The total financial and economic costs per TNY were significantly lower than the costs per net distributed. This is unsurprising given the assumption that one net has a three-year lifetime. 
Table 3. Financial and Economic Cost per Treated Net Year (TNY), by donor (USD 2017)
	Financial
	International Donor
	Government
	Total

	Financial Distribution Cost
	3,973,242.23 
	762,676.42
	      4,735,918.65 

	Financial ITN Cost
	5,908,527.32 
	
	      5,908,527.32 

	Total Financial Cost
	9,881,769.55 
	762,676.42 
	    10,644,445.97 

	Number of TNYs
	9,123,417.00 
	9,123,417.00 
	      9,123,417.00 

	Total Cost per TNY
	                        1.08 
	0.08 
	                    1.17 

	Economic
	
	
	

	Economic Distribution Cost
	                        3,973,242.23 
	                         804,707.12 
	      4,777,949.35 

	Economic ITN Cost
	                        6,266,531.43 
	
	      6,266,531.43 

	Total Economic Cost
	                      10,239,773.67 
	                         804,707.12 
	    11,044,480.78 

	Number of TNYs
	                        9,123,417.00 
	                      9,123,417.00 
	      9,123,417.00 

	Total Cost per TNY 
	1.12 
	0.09 
	                    1.21 




One-way sensitivity analysis was used to determine if parameter assumptions made during the analysis had a major impact on the overall cost per output calculation. Sensitivity analysis can help illustrate whether the results in the study were sensitive to assumptions (e.g. could be changed dramatically by altering these assumptions) taken in the analysis or in some cases whether significant efficiency gains might be made by changing some aspects of the program.  The base case assumes a three-year net life expectancy, two people protected per net, and 100% usage. The main results from the sensitivity analysis are summarized in Table 4, below. 

Table 4. Sensitivity analysis of selected parameters
	
	Overall Economic Cost per net
	ID Economic Cost per net
	Overall
Economic Cost per PYP
	ID Economic Cost per PYP

	Baseline values
	$3.63
	$3.37
	$0.61
	$0.56

	Net usage (70%)
	$3.63
	$3.37
	$0.86
	$0.80

	Life expectancy of net (2 years)
	$3.63
	$3.37
	$0.91
	$0.84

	Number of people per net (1.75)
	$3.63

	$3.37
	$0.69
	$0.64

	50% increase in estimates of government contribution
	$3.69
	$3.37
	$0.62
	$0.56

	50% decrease in estimates of government contribution
	$3.57
	$3.36
	$0.59
	$0.56



Certain parameters related to operations had a larger impact on results:
Net use - The base case analysis assumes that 100% of ITNs distributed are used. The 2015- 2016 Demographic and Health Survey (DHS) indicated regional ITN use among those with access to an ITN ranged from 0.70 in Kigoma to 1.08 in Katavi [8]. Therefore if this ITN usage figure is reduced to 70%, the overall economic cost per PYP increases from USD $0.61 to USD $0.86, and the economic cost paid by international donors per PYP increases from USD $0.56 to USD $0.80. The overall economic cost per net, the economic cost paid by international donors per net remained consistent. 
Net durability - If the useful life of an ITN is assumed to be two rather than three years, the economic cost per PYP increases from USD $0.61 to USD $0.91 per net, and the international donor cost paid per PYP increases from USD $0.56 to USD $0.84. 
Users per net - The base case analysis also assumes that two people sleep under a net each night; if this assumption is reduced to an average of 1.75 people per net, we see a corresponding increase in the economic cost per PYP from USD $0.61 to USD $0.69 for, and an increase in the economic cost paid by international donors per PYP from USD $0.56 to USD $0.64. The overall economic cost per net distributed and the economic cost paid by international donors per net remained constant. 
Reported government contributions - Because a majority of lower-level government contributions were estimated based on information from interviews, the sensitivity table also show changes in outcomes if the estimates (e.g., personnel hours, transportation costs, etc.) were over-estimated and under-estimated by 50%. Since the government contributed substantially fewer resources to the overall economic costs of SNP5 compared to international donors, there was little impact when these estimates adjusted. When the government contributions are overestimated by 50% the overall economic cost per net distributed increases from USD $3.63 per net to USD $3.69 per net, and the economic cost per PYP increases from USD $0.61 to USD $0.62. There was no change in the international donor costs. When the government contributions are underestimated by 50% the overall economic cost per net distributed decreases from $3.63 per net to $3.57 per net, and the economic cost per PYP decreases from USD $0.61 to USD $0.59. There was no change in the international donor costs.
[bookmark: _Toc532837247]Discussion 
[bookmark: _Toc483212412][bookmark: _Toc532837248]Summary of Results
The school-based routine distribution system was able to deliver 3,041,139 ITNs to schools in 14 regions at an economic cost of USD $3.63 per net distributed in 2017. Of these costs, approximately USD $1.57 was for distribution and the remainder related to the cost of the net itself. These costs, as well as the cost per TNY and cost per PYP provided, were substantially lower than those paid for the third round of Tanzania’s School Net Program (SNP3) (USD $5.83 per net, for distribution alone) and quite consistent with Ghana’s school net distribution program ($1.64 per net, for distribution alone) when the costs were inflated to 2017 USD. 
For SNP5, the most significant cost driver in financial terms was the price of ITNs, despite a reasonable purchase price of ~USD $2.06 per ITN for the PMI donated nets and USD $1.89 per ITN for the Global Fund donated nets. The second most important cost drivers were the expenditures on net transport and personnel and fringe in both the financial and economic analyses.  
The relative contribution by international donors was higher compared to the Tanzanian government, with international donors incurring more costs than the government in the economic analysis (93%/7%) and financial analysis (93%/7%). This breakdown differed from SNP3, where 69% of the total economic cost of distribution were paid by international donors and 31% of costs were provided by the Tanzanian government. It is important to emphasize that the proportion of government contribution is not necessarily a perfect measure of “buy-in”. While the proportion of costs contributed by the government decreased between SNP3 and SNP5, the overall costs of the program also decreased substantially. Most of the cost cutting measures implemented between SNP3 and SNP5 affected the way the program runs at the local levels, and thus the costs incurred at these levels.  A large proportion of the costs incurred at SNP3 at the local levels, paid for items like storage at district health buildings, transportation of nets from districts to lower levels, and personnel costs due to increased personnel/time requirements. And while the results are demonstrating that donors are now covering a higher proportion of the costs for items like transportation, there have been huge gains in efficiency by doing so. The local government is still heavily engaged in distribution activities, but from the results, it appears that they’re doing it more efficiently than in SNP3. However financial sustainability in the absence of donor funds will require that this contribution increase over time. 
The relative contribution by international donors was quite similar for Ghana’s 2016 distribution in which 87% of the total economic costs were paid by international donors and 13% of the costs were paid by the government [9].  The share of the economic cost per net paid by donors for SNP5 was USD $3.37 while the share of the economic cost per net paid by the government was USD $0.26 per net. These economic and financial government contributions came mostly in the form of human resource salaries, vehicles, and local-level storage space, while donors covered the rest of the costs, including ITN purchase, storage, and transportation.
[bookmark: _Toc483212413][bookmark: _Toc532837249]Sensitivity Analysis and Discussion of Results
Human resource costs at the lower levels were largely financed by the Tanzanian government and represented a small investment in school-based distribution. However, they were also the most uncertain costs in the analysis. The estimation of overall costs for SNP5 at local government levels was slightly sensitive to parameters chosen to estimate these costs, including local government-level resource costs and time commitments necessary to ensure that the program functioned effectively. These parameters were also largely based on key informant interviews and were therefore examined in a sensitivity analysis. In future cost evaluations, additional care to directly measure and estimate these parameters may help to measure government contributions to the delivery systems more precisely as well as to more accurately estimate the overall financial and economic costs of the distribution systems. 
While the in-depth interviews were useful for capturing resource use and expenditure information at the local government levels for all analyses, the results at each unit did have some very slight variations. Because these units were not a representative sample, they could lead to biased estimates, and because there were only a small number of samples, it is not possible to extrapolate to the full program with precision. Additionally, it is possible that recall or social desirability bias could lead to over- or under-reporting of resource use, which in turn, may result in biased or imprecise estimates of government contributions. 
To account for this, sensitivity analysis was performed on government costs. In the future, a survey instrument might be useful if used immediately after distribution activities, particularly in the case of school distribution, to reduce the potential for recall bias. It is important to note however, that there was considerably less variation in responses from unit to unit in the in-depth interviews used for SNP5 than there was in the questionnaires utilized for SNP3. For SNP3, a greater number of districts and schools were surveyed than were with SNP5, but the districts and schools interviewed for SNP5, while few in number, did have characteristics that made them somewhat illustrative in terms of capturing what the distribution process looks like (sampling included new versus old SNP regions, rural versus urban regions, etc.).  This may indicate that over time, the program has become more consistent in terms of how it operates at the local government levels across different regions.  However, larger samples do typically generate a larger range in responses and there is a greater opportunity to sample the extremes. Therefore, in the future, a survey of randomly sampled districts and schools might prove more useful. 
Data from these interviews also indicates that substantially fewer resources are required at district and school levels than were with SNP3.  This is likely due to a few differences observed from SNP3 to SNP5. These include the introduction of the BEMIS system to quantify students and manage data. This streamlined the quantification process, as well as data validation and data collection. This system also made the involvement of the Ward Education Coordinators (WECs) almost obsolete. This resulted in a significant reduction of training and supervision costs as well as associated costs to print data collection materials compared to previous years. In prior rounds of SNP, WECs were heavily involved in the quantification of students. In SNP3, an error with the quantification numbers was identified during a data validation exercise and substantial financial and human resources were directed towards re-quantification of eligible students. Using the BEMIS instead of the WECs could also explain the reduction in costs observed between SNP3 and SNP5.  
[bookmark: _Toc483212414][bookmark: _Toc532837250]Conclusions
[bookmark: _GoBack]Tanzania delivered over 3 million ITNs during SNP5, providing a combined 18.25 million PYPs during the study period. Nets were delivered at an estimated economic cost of USD $3.63 (including the cost of the net), which translates into an estimated economic cost per PYP of USD $0.61. International donors invested heavily in SNP5, distributing nets at an economic cost (excluding the cost of the net) of USD $1.31 per net in addition to fully funding ITN procurement, which translates into an estimated economic cost per PYP of USD $0.56.  However, there was a small contribution from the Tanzanian government as well; it contributed about 9% of the economic costs of distribution in SNP5. 
Overall, the study shows that the fifth round of the school net program delivered ITNs at a much lower cost per net distributed compared to the third round of the school net program. The SNP program went through considerable changes since SNP3. These included: 
· From SNP3 to SNP5 there was a significant shift of focus from local government level to higher-level engagement by obtaining data from the central government and working closely with national level representation to develop new tools. 
· At the same time, data collection and reporting within central government was strengthened and incorporated into SNP5 by utilizing existing infrastructure such as the Basic Education Management Information System (BEMIS). 
· The role of WECs and other lower level officials was significantly reduced compared to previous rounds due to the introduction of BEMIS, as well as changes in how nets are transported down to schools. For example, in previous rounds, allowances were paid to council coordination teams for their time contribution to certain SNP activities. However, much of this work has now been integrated into their routine activities and allowances are no longer provided, therefore resulting in a marked decrease in supervision costs. 
· Because SNP has been operating in almost half of the regions for at least more than a year now, the time required to plan and train for SNP, as well as the resources required to conduct these planning meetings and trainings has been substantially reduced. The number of trainings and planning coordination meetings held, the number of individuals involved in these activities, and the associated costs have decreased considerably. 
· Costs associated with school-based behavior change communication (SBCC) activities were also much lower for SNP5 compared to SNP3. 
· Contracting SLES to deliver nets directly to the schools, rather than to district stores to later be transported down to the schools, also decreased time and resources that the district government had previously put towards to storing, re-bundling, and transporting nets to the lower levels. 

From SNP3 to SNP5 there have been many efficiency gains. The availability of robust data through the BEMIS replaced the need for data validation; storage and re-bundling processes were bypassed due to the use of cross-docking, and reductions in training and planning meetings and supervision allowances decreased coordination and planning costs. These changes likely explain much of this difference in cost seen between SNP3 and SNP5 and they clarify why these costs are now much more comparable to those of Ghana’s school net program. 
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International Donors	Financial Cost of Distribution (Including Cost of Nets)	Economic Cost of Distribution (Including Cost of Nets)	9881769.5545839593	10239773.6650427	Government 	Financial Cost of Distribution (Including Cost of Nets)	Economic Cost of Distribution (Including Cost of Nets)	762676.417670239	804707.11558271933	
USD (2017)



International Donors	Financial Cost of Distribution (Including Cost of Nets)	Economic Cost of Distribution (Including Cost of Nets)	3.2493646474508271	3.3670850510426198	Government 	Financial Cost of Distribution (Including Cost of Nets)	Economic Cost of Distribution (Including Cost of Nets)	0.25078643813066098	0.26460714738218799	
USD (2017)



Nets 	Financial Cost of Distribution 	Economic Cost of Distribution 	5908527.3200000003	6266531.4304587403	Personnel + Fringe 	Financial Cost of Distribution 	Economic Cost of Distribution 	924325.34955859149	924325.34955859149	Nets Storage	Financial Cost of Distribution 	Economic Cost of Distribution 	405854.1531896707	421944.4656896707	Net Transport	Financial Cost of Distribution 	Economic Cost of Distribution 	1821770.112	1821770.112	Trainings	Financial Cost of Distribution 	Economic Cost of Distribution 	144373.54185101081	144373.54185101081	Planning and Coordination	Financial Cost of Distribution 	Economic Cost of Distribution 	80487.93460192137	92542.663976921365	Supervision. Monitoring, and Data Validation	Financial Cost of Distribution 	Economic Cost of Distribution 	221551.50617722241	235437.16221470269	SBCC	Financial Cost of Distribution 	Economic Cost of Distribution 	566632.53251658031	566632.53251658031	Other Direct and Indirect Costs	Financial Cost of Distribution 	Economic Cost of Distribution 	570923.52235919994	570923.52235919994	
USD (2017)
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