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“net”

Long-lasting insecticide-treated net (LLIN) or
specifications today are highly fragmented across color,
shape, size, packaging, labelling, and accessories, amongst
other factors. There are currently over 200 variations of
LLINs available on the market, including supplier offerings
in over 10 listed colors and 20 sizes and shapes, with a
wide variety of packaging and labelling options. Among
these, ~25 combinations of net specifications represent the

most commonly purchased products globally.!

Maintaining a wide range of net specifications is
essential to ensure net usage (defined as use when a net
is available within a household). However, the costs of
net differentiation (i.e., prices, lead time) must also be
taken into account relative to the evidence of usage and/
or programmatic benefits. The United States Agency for
International Development (USAID)-funded NetWorks
program and Results for Development Institute (R4D)
undertook a rigorous analysis of both costs and benefits
to identify over 70 net specification parameters that offer
highest value for money (VEM). A net specification was
deemed as lower VEM when its associated costs were
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high, but evidence of its usage or programmatic benefits
was low.

Given the importance of optimizing VEM in the current
resource-constrained environment, the recommendations
in this document pertain to donor-funded procurement
of LLINs in particular. Undertaking global procurement in
accordance with this guidance can achieve up to $290M in
savings over 5 years?, reduce LLIN delivery lead times, and
address wastage concerns related to packaging issues.

This document will be updated every 1-2 years as new
evidence on the costs and benefits of net specifications
becomes available.
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Specifications

Color

Size

Packaging

Graphic
Design of LLIN
Packaging

Net Labels

Hooks and
strings for
hanging

Cost Premium (per net)

Negligible, if any

e Height: $0.79 per net for
nets over 170cm tall

e Width: “Single-bed nets” or
those <130cm wide may restrict
the number of persons who
may sleep under it, therefore
significantly reducing VFM

$0.11 per net for individual packaging

4-6 weeks additional lead time for
customized packaging® when not
requested at tender issue

4-6 weeks additional lead time for
customized labels when not requested
at tender issue

$0.08-$0.10 per net

Recommendations

Continue to purchase blue, green, and/or white nets; additional

colors acceptable with strong program rationale

e Height: Procure only <170cm tall nets
e Width: Procure only double-occupancy
or greater nets (>130cm)

For mass campaigns, consider using bulk packaging®

e The following customizations are acceptable
if requested at tender issue:
- Space on packaging for a standard image of a
country flag or MoH logo; and/or a donor logo.

These images must be provided at time of tender

- Standard “Not for resale” stamp
e Care instructions in local languages as needed
- Highly specialized customization or artwork (i.e.
picture of head of state) should not be included

¢ Include only standard label information (brand
name, lot number, date of manufacture, size
and material) in English and/or French

* Exceptions may apply only if strong programmatic
rationale exists; in these instances customizations
must be requested at tender issue

Until more data is available, avoid procuring these items except

for first-time mass distributions
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Review of usage and programmatic
benefits

To map usage and programmatic benefits, a rigorous
analysis was conducted including a review of the
published literature, grey literature, and a series of
expert interviews. This included a review of data from
47 studies representing settings in sub-Saharan Africa,
South Asia and the Solomon Islands, and consultations
with ten experts in the field with significant experience in
mass distributions in sub-Saharan Africa. It also included
a review of grey literature, specifically the Roll Back
Malaria (RBM) Toolbox, Alliance for Malaria Prevention’s
(AMP’s) Toolkit for Mass Campaigns, and the RBM
Harmonization Working Group’s Guidance for Round 11
on LLINs, which summarizes World Health Organization
(WHO) policy and best practices for countries planning
large-scale net distributions.

The analysis of the relevant published literature revealed
little quantitative data demonstrating that specifications
influence net use. Studies surveying available published
articles from 1990 through 2011 conclude that the
most common reasons given for not using a net when
one is available are discomfort due to perceived heat
and perceived low mosquito density.”®* Only 5% of
responses cited “technical” reasons for non-use such as
difficulty hanging or inconvenience, some of which could
potentially have linkages to net specifications.

Where correlation has been evaluated specifically between
net size, shape or color and net hang-up rates, few or no
associations have been found.!*!"'21514 In an environment
of free net distribution, net specifications have not
historically been a driving factor of use. Exceptions are
noted in the sections below.

Analysis of Costs

To evaluate the cost impact of varying specifications,
analysis of a composite database of Global Fund Price
and Quality Reporting (PQR) and President’s Malaria
Initiative (PMI) LLIN procurement data was conducted.
The database included data from 2007 to 2010,
representing approximately two-thirds of the 370 million
LLINs purchased during that time frame.!!® Certain
specifications, specifically accessories (e.g. hooks and
strings) and net packaging and labelling, are not included
in procurement databases. For these specifications, this
evaluation relied on extensive interviews with WHO
Pesticide Evaluation Scheme (WHOPES)-recommended
suppliers to determine impact on lead times and price.

Value for Money in LLIN Specifications

Color

Cost: Though suppliers currently offer approximately 10
net colors, the vast majority of LLINs procured are just
three colors — white, blue, and green. There is generally
negligible difference in net price and/or production costs
between the various colors.” However, overly high
fragmentation in color choices significantly complicates
supplier production planning and inventory management,
which may indirectly be passed along in higher prices and
lead times across all LLINs

Benefits: Program planners acknowledge that individuals
and households have preferences for certain colors.
The evidence, however, does not indicate that these
preferences play a significant role in whether nets are or
are not used.

Given the prevalence of recent mass distribution
campaigns, the majority of nets in many countries are
the same color. This results in limited opportunities to
compare color preferences. One study conducted in
Ghana, however, found that blue nets were used more
than other nets."®

For mass distribution it can be programmatically
challenging to respond to individual and household
preferences for color, as one cannot assume that
preferences will remain consistent over time and/or
will be homogenous even within areas where color
preferences have been measured. For example, darker nets
are preferred by some since they are perceived to hide
dirt better and thus are easier to take care of as they need
not be washed as often. Meanwhile white nets may be
preferred by other households due to the perception that

they look ‘clean’."”

Though evidence does not indicate that color preferences
play a significant role in net use, differentiation can help
track nets in surveys or monitoring activities. For example
programs may use this to track the year of distribution
and ensure appropriate timing for replacement nets. As
a result having some diversity of colors available for
different time periods and distribution channels (e.g.,
white LLINs through routine distribution channels such
as free antenatal care (ANC), blue LLINs for a mass
campaign) can be beneficial from a programmatic point of
view.

Recommendations

Given the programmatic benefits of allowing for multiple
colors, countries should be encouraged to continue
purchasing blue, green, and/or white nets consistent with



current practices. To minimize excessive fragmentation,
procurement of additional colors should be allowed only
in those instances where a strong program rationale can
be presented (e.g., for program monitoring purposes).

Shape and size

In 2010, Global Fund and PMI-supported countries
purchased over 20 different net sizes and two different
shapes (rectangular and circular).? These size and shape
differences have significant cost implications for large-
scale procurements.

Shape

Cost: There is a $0.60-$2.00 premium? for circular
nets compared to a “standard” (190x180x150cm) sized
rectangular net. This is due to the costs of additional
material, stitching and cutting needed to create circular
nets, and the plastic ring required at the top of the net
to hold their shape. There is also a resultant premium of
higher shipping costs for these nets since they can take up
twice as much volume as rectangular nets.?

Benefits: Recent large-scale procurements to reach
universal coverage have focused on rectangular nets, and
the procurement volume of circular nets has been quite
low, resulting in very few surveys measuring preference
for different shapes.® Anecdotally, both circular and
rectangular shapes are accepted based on ease of hanging,
number of points that need to be nailed into a wall,
shape of room or dwelling, ability to tie up during the
day, general aesthetics, and familiarity. Analysis of the
2007 Malaria Indicator Survey (MIS) from Mozambique
showed that those who did not have their preferred
net shape were not significantly less likely to use their
nets compared to those who did have their preferred
net shape.? However, in a 2007 household survey in 23
communities of Amhara and Oromia regional states in
Ethiopia, circular nets were more than twice as likely to
be used as rectangular nets when controlling for other
factors.?>?

Size

Cost: Rectangular nets above 170cm in height command
an average price premium of $0.79 above a standard
sized net.” The price premium of these nets is driven by
two factors: 1) the cost of the additional raw material
required to produce a larger net and 2) loss in production
efficiencies. Though knitting equipment varies, newer
knitting machines can often produce four rolls at a time
of up to 170cm (the net height).?® Creating nets taller than
170cm reduces the machine’s capacity from four rolls to
three rolls, significantly reducing production efficiency.

Benefits

Height (rectangular): No evidence exists to indicate that
nets taller than 170cm (equivalent to 5'7”) drive increased
usage. These nets offer sufficient space for individuals
(adults and/or children) to sit and/or sleep beneath the
net, taking into consideration material required to tuck the
net under the sleeping space.?”

Width (rectangular): Universal coverage is defined as one
LLIN per two people. As such, procured nets should be
wide enough to accommodate two adults. Nets that
cover only single/twin beds may be able to accommodate
more than one child, but may only be able to protect one
rather than two adults, making them less cost-effective
in achieving and maintaining universal coverage goals.
Analysis of LLIN procurement data indicates that almost
all countries are already procuring LLINs that are ‘family
size’ or greater (e.g. width of 180cm or greater’), and
should continue to do so.

Recommendations

o Shape: To date, the significant price difference between
circular versus rectangular nets has driven limited
procurement of circular nets. It is anticipated that
this price difference will likely remain a factor in
future procurement decisions. Given both the cost and
the limited data showing potentially increased usage
of circular nets, recommendations regarding shape
are not included in this version of the guidance. It is
recommended that future studies more closely examine
the overall usage benefits of circular nets to allow for
more robust analysis.

o Height (rectangular): Donor-funds should be used
towards procuring nets that are <170cm in height given
the significant cost premiums associated with over-
sized nets and the absence of published data that these
nets generate higher usage rates.

o Widih (rectangular): To remain consistent with universal
coverage goals, countries should continue to procure
nets at least 130cm wide to accommodate at least two
adults.

Bulk Packaging of LLINs

Cost: Currently, when a supplier ships nets for
distribution each net has an individual package and
the individually packaged nets are also ‘baled’” with
an outer plastic wrapping into groups of 40, 50 or
100 nets.®! The premium for including individual net
packaging is $0.11 per net.®* Additionally significant
management and financial costs arise in planning and
executing the collection and proper disposal of discarded
net packaging during mass distribution campaigns to
limit environmental harm. During these campaigns the
bags are frequently discarded prior to distribution (see
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discussion below). Interim WHO guidelines prohibit
packaging from being re-used, burned in open air, or
disposed of in landfills due to environmental concerns.®
Given these restrictions, countries report that they are
storing packaging and awaiting further instructions.®
Alternatively, countries are disposing of packaging locally
at the clinic and household level through methods at
times inconsistent with WHO’s temporarily acceptable
practices for disposal.

Benefits: The benefits of individually packaged nets
for mass distribution campaigns are very low, since
packaging is very frequently either ripped open or
removed entirely prior to distribution to prevent resale.®
Individual packaging is however retained when LLINs are
sold in commercial markets or provided via continuous
distribution channels such as ANC and EPL.

Recommendations

Countries should consider pursuing bulk packaging for
mass distribution campaigns in order to save money
and eliminate common logistical and environmental
challenges. When pursuing bulk packaging, it is important
that countries ensure appropriate distribution of safety
and usage information to the end user’® as well as
appropriate worker safety practices for individuals who
distribute nets.”” Uganda successfully distributed over
7 million LLINs to pregnant women and children under
five in 2010-11 using bulk packaging or “naked nets”,
and reported that this reduced the cost per net both for
procurement and for overall distribution costs, saving
approximately $700,000. PSI has also successfully
distributed nets that are individually secured with a
cardboard band rather than a traditional plastic wrapper
to eliminate waste and reduce cost.

Graphic Design of LLIN Packaging

Cost: Countries and donors often request artwork on net
packaging, such as a country flag, donor logo, or country
logo. Suppliers cite that purchasers (i.e., countries or
other procurement bodies) typically do not provide the
artwork specifications in the tender document, and may
even request these after suppliers have been awarded an
order and begun production. This can create up to a 4-6
week delay in delivery when requested after tender issue,
particularly for highly customized specifications, such
as a picture of the head of state, which can necessitate
numerous back-and-forth communications.”

Benefits: Experts indicate that including a country flag,
standard MoH, or donor logo on the package is often used
to reduce cross-country leakage and is therefore important
to maintain. However, additional artwork or specialized
customization on the package beyond this does not confer
similar benefits and can increase lead times significantly.

Value for Money in LLIN Specifications

Recommendations

Given both the tracking benefits and country priorities to
identify nets that donor or country funds have purchased,
packaging should provide a dedicated space available only
for: 1) a standard image of a country flag or MoH logo;
and/or a donor logo 2) a “Not for resale” graphic, and 3)
care instructions in local/appropriate language(s). Of
critical importance, requests to include these standard
images should be provided at tender issue to avert delays,
or will otherwise be disallowed. Highly customized
packaging, such as faces of politicians or other political
messages, is unlikely to lead to programmatic or net usage
benefits, and thus should not be included.

Customized Labels

Cost: Most standard net labels (also known as “tags”)
contain information on size, manufacturer, material,
care instructions, date of production, and batch or lot
number, with options available to include the information
in English and/or French languages.”” However, some
purchasers request additional customizations, such as
inclusion of donor logo, often several weeks after an order
has been awarded. Customization requests after tender
issue can often require unpacking all nets, removing and
re-sewing labels, and repacking nets, adding considerable
resultant costs and up to 4 -6 weeks in lead time."
Customized labelling can also lead to significant inventory
management challenges for suppliers by reducing the
fungibility of stocks.

Benefits: For small scale net tracking studies as well
as for standard data collection for the MIS household
questionnaire”?, it can be useful to have the ability to
distinguish brands of nets in the field. The standard
information included in a net label (as noted above) is
sufficient for these purposes. Furthermore, brands of nets
can be identified using other distinguishing elements
(corner loops, shape of label, etc.) even when the tag may
be missing.*

Recommendations

For standard donor-funded mass procurements, net
labels should not be customized beyond the standard
information given the potential for increased lead times
and inventory management challenges. Options to include
information in English and/or French should continue
to be available.* Exceptions may apply for smaller scale
donor-funded procurements when justified by research
study or other program purposes. In these situations,
any requested customizations to the net label must be
provided at the time of tender issue.



Hooks, Strings, and
Paraphernalia

Hanging

Cost: The cost of including hooks and strings with nets is
estimated at around $0.08 - $0.10.%

Benefits: Though more research is necessary, limited
evidence indicates that the benefits of including hooks
and strings with the net will likely vary depending upon
previous exposure to LLINs. Anecdotal evidence indicates
that first-time net users may benefit from hooks and
strings when they are learning how to hang up nets.
However, as most countries have now implemented
at least one mass LLIN distribution campaign, most
households are now familiar with how to hang LLINs.
In a recent study in Uganda* on the effects of “hang up
campaign” visits on net use, overall, 90% of households
received a package of hooks and strings; of these, 80%
used the materials. However, among those who either did
not receive the hooks or those who did but chose not to
use them, the vast majority (84%) reported no difficulty
hanging their nets.

Recommendations

Countries should examine existing data for hanging rates
of LLINs, if possible, and take into account net use in
net-owning households as described in the updated REM
Monitoring and Evaluation Group (MERG) core indicator
guidance, in order to assess whether problems with
hanging nets are a key barrier.

Including hooks and strings or conducting hang up
campaigns may be valuable for first-time distributions or
if lack of materials for hanging, specifically, is found to be
a key barrier to net use. For subsequent distributions, on
going mass or community communication is likely to be
sufficient in many areas to remind the population to use
their nets, and may provide more VEM than the costly
procurement of hooks and strings.

Countries should continue to actively monitor net use
rates as described in the updated RBM MERG core
indicator guidance. If data indicates that there are high
rates of non-use amongst net-owning households,
countries should gather data on what factors are driving
non-use. If data indicates that non-use is driven by net
specifications and net use rates may be improved by
procuring alternate specifications, countries should use
this data to justify departures from the VEM specifications
recommended above.

Countries should take into account the following
guidelines when providing data to justify donor-funded
procurements with specifications outside of these
recommendations:

e Data should be drawn from high quality randomized
household surveys, preferably through the inclusion of
questions on Demographic Health Surveys (DHS), MIS
and Multiple Indicator Cluster Surveys (MICS) in order
to show generalizability or nationwide homogeneity of
preferences.

e Studies should follow best practices for household
surveys, including ethical committee review, random
sampling, sample size sufficient to draw robust
conclusions, high quality data management, etc.

e Qualitative findings are not sufficient to produce a
generalizable recommendation about preferences or net
specification impact on net use, but qualitative studies
can serve to inform countries of developing trends in
net use that could then be explored further in larger
quantitative surveys.

The WHO document Basic epidemiology, 2nd Edition,

Chapter 3 should be consulted for further detail on how
to structure quantitative randomized household surveys.

Value for Money in LLIN Specifications
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Apendix A: Abbreviations

AMP Alliance for Malaria Prevention

ANC Antenatal Care

DHS Demographic and Health Surveys

EPI Expanded Program Immunization

LLIN Long-Lasting Insecticide-treated Nets

MERG (RBM) Monitoring and Evaluation Group

MICS Multiple Indicator Cluster Surveys

MIS Malaria Indicator Survey

MoH Ministry of Health

PMI President’s Malaria Initiative

PQR (Global Fund) Price and Quality Reporting Database
R4D Results for Development

RBM Roll Back Malaria

USAID United States Agency for International Development
VEM Value for Money

WHO World Health Organization

WHOPES  World Health Organization Pesticide Evaluation Scheme
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