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1 Reading Guide 

The report has an Executive Summary to summary the findings of the survey. The main 

report details the Network Connectivity Survey as well as Community Health Worker 

interview. The appendix found at the back presents secondary graphs that were not 

relevant in the main report section. 

1.1 Abbreviations  

(alphabetic) 

 

CHW = Community Health Worker 

IVR = Interactive Voice Response 

MC = Malaria Consortium 

SF = Software Factory 

SMS = Short Message Service 

USSD = Unstructured Supplementary Service Delivery 

WAP = Wireless Application Protocol 

1.2 File Request 

Access database files can be retrieved by request to: 

 

Cicero Salomao 

Malaria Consortium/inSCALE Project  

+258 824910200/+258 843006924 

c.salomao@mcmoz.org 

cicerosn@myway.com  

skype: cicerosn 

 

Requests regarding images should also be addressed to Cicero Salomao. 

 

The report has been written by Software Factory Uganda. Contact information can be 

found at the back. 

2 Word of appreciation 

Software Factory would like to thank the Malaria Consortium staff in Uganda and 

Mozambique for their assistance in planning all practicalities necessary for carrying out 

the survey. Though this effort was not directly visible during the actual survey, it could 

not have happened without them. 

 

Cicero Salomao and Fenias Benhane from Malaria Consortium, Mozambique, participated 

in the survey and a special thank goes to them for their assistance during in-field 

activities, planning, interviews and social time. 

 

 

 

  

  

 

 

 

 

mailto:c.salomao@mcmoz.org
mailto:cicerosn@myway.com
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3 Executive Summary 

The network connectivity survey and Community Health Worker (CHW) interview was 

carried out in November 2010 in 12 districts in Inhambane Province, Mozambique. The 

purpose of the survey was: 1) to detail the availability and quality of four network 

services: SMS, USSD, IVR and WAP and 2) to understand CHWs readiness for using 

mobile services.  

 

Maps detailing the coverage of Mozambique’s two telecom companies, MCEL and 

Vodacom, were acquired in advance to be used as guidelines for carrying out the survey. 

This coverage was afterwards compared with the actual coverage surveyed and suggested 

that the coverage on the maps is not always accurate due to local variations and also lack 

detail of each individual network service. 

 

Network survey was carried out using Nokia 5130 for service survey and eTrek GPS for 

location reference. A total of 77 locations were surveyed each time with the four services 

given points from 1 to 3 (Quality Indexing) according to performance.  

 

The CHW phone readiness was uncovered though an interview in which a total of 86 

interviews was carried out. The interview revealed 75% of CHW own a phone and most of 

these are simple phones similar to Nokia 1200 or 1202. These phones allow basic features 

such as calling, texting (SMS), light and clock/displaying time which are also the services 

most commonly used by the CHWs.  

 

The three common languages spoken among the interviewed CHWs are: Portuguese 

(national language in Mozambique, Chope (southern part of Inhambane) and Matsua 

(northern part of Inhambane). 

 

The results suggest SMS, USSD and IVR are stable services available throughout most of 

the districts. SMS and IVR have been recommended as the two services to be focused on 

for service delivery. SMS and IVR can be used with the existing phones owned by the 

CHWs; they are based on services familiar to the CHWs. The services can be made 

available as toll-free/zero rated making it free of charge for CHWs to use them.  

 

The actual service to be developed will depend on the amount of resources available; a 

joint SMS and IVR service is proposed for testing and comparing the two technologies. 

The services can be offered on each network or on one network only. 

 

Less complex solutions (SMS and IVR compared to IVR and WAP) are assumed more 

likely to survive hand-over procedures to government institutions as well as ease the roll-

out process. 
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4 Introduction 

The purpose of this report is to present the findings from the network connectivity survey 

and Community Health Worker (CHW) interviews carried out in Inhambane Province, 

Mozambique, Africa, November 2010. The survey was carried out for Malaria Consortium 

as part of the inSCALE project. 

 

Results will be used in the further planning and development of services as part of the 

inSCALE project. Survey of literacy, phone usage and network service availability will 

form the basis for recommendation of the service expected to have the greatest impact 

and sustainability over time. 

 

Network service survey focuses on the services of SMS, USSD, WAP (GPRS) and IVR as 

these present the common types of communication a mobile service can be based on. 

With WAP we will survey GPRS which is the actual communication protocol. WAP is a web 

browser for small devices. A total of 77 network surveys were carried out at different 

locations each of which was tagged using GPS devices and presented later in the report. 

Coverage maps detailing connectivity had been acquired prior to the survey and 

compared with the actual network connectivity surveyed. The results are presented 

graphically where possible. 

 

The CHW interviews were carried out to gather information on CHWs specifically with 

regard to their use of and experience with mobile phones and literacy level. 
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5 Survey 

In the survey a total of 86 Community Health Workers (CHWs) 

were interviewed and 77 network surveys carried out in 12 

districts in Inhambane province, Mozambique, November 2010.  

The number of interview is different from the number of network 

surveys due to some interview being carried out at the District 

Health office. 

 

Inhambane means “Land of Good People”1 and the province is 

located in southern Mozambique; the province is highlighted in 

green on the image to the right. 

 

The network survey was carried out in each of the provinces: 

 Funhalouro 

 Govuro 

 Homoine 

 Inharrime 

 Inhassoro 

 Jangamo 

 Mabote 

 Massinga 

 Morrumbene 

 Panda 

 Vilanculo 

 Zavala 

 
Number of surveys carried out in each district: 

 
 

 

                                           
1 http://en.wikipedia.org/wiki/Inhambane 

http://en.wikipedia.org/wiki/Inhambane
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6 Network Providers 

The Network Coverage Survey will detail the type of network services available from each 

telecom company in a given location in each district. The location is the clinic from where 

the CHW is working (first priority). Second priority was the home of the CHW.  

 

The purpose of the Network Coverage Survey is to detail the type of network services 

available and the quality of each. The types of network services surveyed are services 

relevant for reporting: 

 SMS. Short Message Service 

 USSD. Unstructured Supplementary Service Message 

 IVR. Interactive Voice Response 

 WAP (GPRS). Wireless Application Protocol (General Packet Radio Service). 

Each of these services, as well as the quality indexing, will be explained in greater detail 

later in the report. 

 

The network survey was carried out at each of the locations, also in cases where map or 

CHW suggested the network would not be available or of poor quality. The survey would 

then detail the extent to which the services were not available. 

 

The following tools were used to carry out the network coverage survey: 

 Survey questionnaire 

 Survey phone/mobile phone 

 eTrek GPS 

 Coverage maps 

 

The maps detailing network connectivity are similar to the one below (Inharrime): 
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6.1 Telecom Operators 

Mozambique has two telecom operators; 

MCEL and Vodacom, who were both 

surveyed at every location, simultaneously 

if possible, to ensure accuracy. Both 

companies are providing airtime (credit) on 

a pre-paid basis. Airtime is bought from 

street vendors and small kiosks. 

6.1.1 MCEL (Mozambique Celular)  

2 

Services available: 

 

GSM: 900 + 1800 

6.1.2 Vodacom 

3 

Services available: 

 

GSM: 900 + 1800 

 

6.2 Survey Phones 

The survey was carried out with Nokia 5130 XpressMusic4. 

 

The phone has the following specifications: 

 2G: 800/900/1800/1900 (Quad-band) 

 GPRS: yes (Class 32) 

 EDGE: yes (Class 32) 

 3G: no 

 WAP: yes (WAP 2.0/xHTML, HTML) 

 Java: yes (MIDP 2.1) 

 Battery: standby = 288 h, talk = 6h 

 Price: 80-90 USD (wholesale) 

 

The model was released in February 2009. As an indication of popularity; the phone has 

scored a total of 7.4 points out of 10 based on 22,000 votes5 on GSM Arena which is a 

popular forum for mobile phones.  

 

                                           
2 http://www.mcel.co.mz/index.php 
3 http://www.vodacom.com/mozambique.php 
4 http://mea.nokia.com/find-products-en/devices/nokia-5130-xpressmusic 
5 http://www.gsmarena.com/nokia_5130_xpressmusic-2569.php 

Figure 1 The telecom companies are avid 

sponsors of paint: shops and private walls have 

logos painted in bright company colors. The 

owners get free paint – the companies get free 
advertising. 

http://www.mcel.co.mz/index.php
http://www.vodacom.com/mozambique.php
http://mea.nokia.com/find-products-en/devices/nokia-5130-xpressmusic
http://www.gsmarena.com/nokia_5130_xpressmusic-2569.php
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7 Network Services 

Service recommendation is provided based on connectivity survey results and service 

options with scalability and operation of the service in mind. 

 

Service options also include a description of Java though Java is not a communication 

protocol but a programming language for application development. Java programs 

however can play an important role in efficient entry and transmission of data. WAP is not 

a communication protocol as such but a web browser for small devices such as mobile 

phones. WAP relies on GPRS (or better packet technology) for communication. With WAP 

we therefore test GPRS quality (or better packet technology). 

7.1 SMS 

Short Message Service (SMS)6 allows users to transmit data using mobile phones. SMSs 

are compiled as small messages the users can send, forward and reply to. 

 

SMSs can be either charged for or made available as a toll-free service (post paid by 

project organization). SMS is available from any phone as long as the phone is SMS 

enabled (which today is virtually any phone) and toll-free lines ensures that data from 

participants can be send disregarding the amount of airtime available on the phone.  

  

SMS has been and is used for several service deliveries: the Ushahidi7 platform and 

Frontline SMS8 being two relying on SMS for information transmission. SMS is available on 

all networks (ie. no specific network operator is needed for the service to work) just like 

SMSs can be sent across networks. 

SMS can be set up either with a modem and a long code (regular phone number) or with 

a short-code (4 or 5 digit number). Modem in combination with long codes is a simple but 

less stable solution for connectivity than having a short-code service running of an SMS 

gateway (or direct integration to telecom). 

 

Though being a familiar protocol to most people, SMS has its limitation for illiterate or 

semi-illiterate people even if the language used is local as well as being confined to alpha-

numeric symbols. 

7.2 USSD 

Unstructured Supplementary Service Data (USSD)9 is the technology best known for 

topping up airtime (adding credit) and mobile banking services. USSD allows people to 

access menus, information and manage reporting as they would via SMS, however in a 

much more secure way since messages are not stored on the phone. The USSD services 

can be free or paid-for depending on the set-up with the network operator, with whom 

close collaboration is also required for setting up the service. 

Though a number of services has been developed and tested the technology is not 

common as e.g. SMS. 

 

USSD service is network operator dependant, i.e. the user must have the sim card of a 

given network provider inserted in order to use the USSD service. 

                                           
6 http://en.wikipedia.org/wiki/SMS 
7 http://www.ushahidi.com/ 
8 http://www.frontlinesms.com/ 
9 http://en.wikipedia.org/wiki/USSD 

http://en.wikipedia.org/wiki/SMS
http://www.ushahidi.com/
http://www.frontlinesms.com/
http://en.wikipedia.org/wiki/USSD


 

 - Page 16 of 70 - 

Malaria Consortium  |  Network Connectivity Survey, Inhambane Province, Mozambique 

7.3 IVR 

Interactive Voice Response (IVR) allows people to call a number (toll-free or paid for) and 

follow voice prompts via voice or key replies. Entries can be oral (voice, voice-to-text) or 

key-based (entry via phones keypad). Voice-to-text works with main languages and 

allows a caller to give his reply which the system converts into text thus making the 

answer accessible e.g. in a report without requiring human intervention. 

 

 The voice prompt can come with a number of preinstalled language services (main global 

languages; English, French, Spanish etc) but also allows for local languages (via audio file 

format upload). 

IVR is most commonly used by large companies to manage call-centers: these allow as 

many people to call at the same time as there are open lines, e.g. IVR service can have 

10 lines for a given phone number thereby allowing 10 people to speak at the same time. 

Additional people calling will be placed in a queue (“you are now number 2 in the 

queue”). 

 

Voice prompts can be delivered in two ways: IVR service can be based on text-to-voice by 

which written text will be read aloud to the caller. This option is possible with all main 

languages and allows fast corrections or updates to the IVR system. Alternative is to 

provide voice prompts in local languages which will rely on pre-recorded audio clips 

requiring a new recoding of the audio file if changes are needed. 

 

IVR can be used with any network provider (i.e. no specific network operator is needed 

for the service to work): a CHW on MCEL can call the Vodacom based IVR service as he 

would normally call a person on Vodacom. 

7.4 WAP (GPRS) 

Wireless Application Protocol (WAP) is a web browser designed for smaller devices such 

as mobile phones. WAP relies on GPRS (General Packet Radio Service) for the transfer of 

data (communication between the browser and the server). The GPRS service may be 

available at a cost or made available free of charge depending on network provider set-

up. 

 

WAP together with Java allows displaying rich content such as movies, audio and images 

for increasing service interactivity. The implication of WAP is connectivity as the phone 

must have internet connectivity at all times when using the service. The service will be 

disrupted if the internet connection is lost. Experience from Uganda suggests GPRS 

services can work in cities and near trading centers in rural areas but outside these 

keeping a continuous connection is a challenge that affects the service delivery. 

 

WAP can be used with any network provider offering GPRS (both MCEL and Vodacom). 

Setup of GPRS can happen automatically (depends also on phone used) but in cases 

where setup has to be done manually it is a cumbersome process people with little phone 

experience are likely to find challenging. Settings tend to be lost if user switches sim card 

in the phone. 

 

Introduction of service requires some training of users as technology is not commonly 

used; challenge is training in use of application and set-up of GPRS settings. 

 

The cost for using GPRS is generally low as the price depends on the specific amount of 

data which is received and sent (data measured in byte) and may be offered on a zero 

rated cost plan. 
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7.5 Java 

Java (full name is Java ME; Java Micro Edition) is a programming language for embedded 

systems, e.g. mobile phones. Though not a communication service, Java has been 

included because it offers a platform for reporting. Data can be sent using GPRS or SMS. 

 

A Java application is a small program developed for mobile phones or other handheld 

devices that allow CHWs to send and receive data. The application allows for entry and 

storing of data in areas without internet connectivity and subsequent sending of the data 

when reaching areas with network coverage. The data can be sent via GPRS or as an 

SMS. The SMS with data/report is sent automatically from the application. 

 

Known Java applications include JavaRosa10 and OpenXdata11 which work based on forms 

which are defined online (via internet) and subsequently sent to mobile devices where 

they will be stored for the user to enter information into them. A new form will be sent to 

the phone each time a change is made or depending on the request sent by the user. 

A form can include text-entries, radio buttons (yes/no), audio and video recording as well 

as attachments. Once completed the user can send the report via GPRS or SMS 

depending on what is available. 

 

Phones must be Java-enabled to run Java applications. Navigating in a Java application is 

similar to WAP and for a trained person more straightforward than SMS and IVR as 

moving back to previous question is a matter of selecting appropriate button to click on 

“Back”, whereas with SMS the option to move back has to be implemented in the SMS 

prompts (e.g. “Send 7 to go back to previous question”: The same applies to IVR). 

 

Java can be used with any network provider (i.e. no specific network operator is needed 

for the service to work). 

 

                                           
10 https://bitbucket.org/javarosa/javarosa/wiki/Home and http://code.javarosa.org/ 
11 http://www.openxdata.org/ 

https://bitbucket.org/javarosa/javarosa/wiki/Home
http://code.javarosa.org/
http://www.openxdata.org/
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7.6 Service Quality Indexing 

Each service will be indexed according to the quality of the service at each location the 

survey is carried out. 0 will be given for areas with no network coverage. Points 1 to 3 will 

be given according to the service quality in areas with coverage. 0 and 3 are different as 

0 will indicate locations with no coverage whereas 3 indicate there is coverage but the 

service is not available. 1 is given for a very good connection, 3 for a poor connection. 

 

SMSEvaluationID SMS Evaluation 

0 No coverage 

1 Sent the first time 

2 Re-send 

3 Not sending 
 

IVREvaluationID IVR Evaluation 

0 No coverage 

1 Calls on the First Time 

2 Re-call 

3 Not calling 
 

USSDEvaluationID USSD Evaluation 

0 No Coverage 

1 Reply on the first time 

2 Reply is very Slow 

3 Not replying 
 

WAPEvaluationID WAP Evaluation 

0 No Coverage 

1 Very Fast 

2 Acceptable  

3 Very Slow/Not available 
 

Note to WAP evaluation: 

In the actual survey, WAP was awarded from 1 to 4 points. 1 was awarded for very fast 

connectivity, 2 for acceptable connectivity, 3 for slow/very slow connection, 4 for failure 

to connect and 0 (zero) for no coverage. The WAP service can be described in greater 

detail than SMS, i.e. whereas an SMS is either sent or not, WAP may connect to the 

website with lesser or greater delay.  

 

For the data presentation 3 and 4 are presented as 3 to make the WAP service 

comparable to the remaining services. 
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The  

Community Health Worker 
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8 Community Health Workers 

Community Health Workers are people who, depending on 

how the scheme is set up is each country, are paid or 

unpaid for attending to children, young people and adults in 

their communities. CHWs in this sense work as local 

medical officers who have been trained to diagnose and 

treat diseases such as malaria, tuberculosis and diarrhea as 

well as refer people to hospitals with cases the CHW cannot 

treat. The CHWs in Mozambique are paid $60/month for the 

work they carry out. 

8.1 Gender 

Of the CHWs interviewed were 58% men and 42% women.  

The planning had aimed at speaking with an equal number 

of men and women to assess their skills. The difference in 

numbers can be attributed to: a) some CHWs were not 

available at the time of visit despite previous planning in 

which case other stepped in and b) a general tendency of 

more men than women being Community Health Workers12.  

 

 
Figure 2 Drugs and remedies stocked by a CHW. 

                                           
12 Though this appears to be the case for both Uganda and Mozambique it will have to be 

researched in greater detail for scientific validity. 
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“Tracing the way to the CHW” 
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8.2 CHW Interview 

The CHWs were interviewed in their preferred language to ensure as great accuracy in 

their replies as possible. 

 

 
Figure 3 A CHW (seated) being interviewed by Fenias. 

8.3 Literacy 

The CHWs were asked about their ability to read and write as this, to some extent, will 

determine which service should be used (or what difficulties they will face for each 

service). The CHWs in Mozambique are generally well educated as being able to read and 

write is a job requirement to become CHW. The literacy rate for the CHWs is 100% 

including those who read and write with some difficulty but are able to none the less. 

For comparison: Data from Unicef suggests only 44% of Mozambiqueans are litterate13. 

                                           
13 http://www.unicef.org/infobycountry/mozambique_statistics.html 

http://www.unicef.org/infobycountry/mozambique_statistics.html
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8.4 Phone Availability and Phone Models 

Phone availability and phone models used were researched to detail availability and type 

of phones as well as current usage of phone services. Knowing which phones the CHWs 

are using is relevant for deciding on which kind of service to develop and implement. 

 

The survey revealed the Nokia brand is the most commonly used brand among the asked 

Community Health Workers with 58% carrying Nokia phones. 27% of Community Health 

Workers indicated they did not have (own) a phone though they may have access to one 

in the village (e.g. be familiar with calling). A few CHWs had more than one phone, 

however for these only the primary has been included in the statistics. 

 

Availability and Phones by brand: 
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Nokia phones being used by 79% of CHW who owned a phone was singled out for futher 

detailing. The diagram below presents the Nokia phones used by CHWs per model:  

 

14  

 

Shown is the Nokia 1202 of which 89% of CHWs phones are identical to in terms of 

features and services available.  

 

89% of the Nokia phones found are so-called low-end phones with basic features for 

calling, SMS, light/torch, simple games (e.g. “Snake”) and some also with Radio however 

none of them with GPRS, Java and/or WAP. 89% of phones being a low-end Nokia is 

equal to 52% of all CHWs interviewed carrying a low-end phone from Nokia. 

 

2 of the above 50 phones had Java, GPRS and WAP: Nokia 5000 and 6233. 

                                           
14 Image from: GSM Arena (http://www.gsmarena.com/nokia_1202-pictures-2573.php) 

http://www.gsmarena.com/nokia_1202-pictures-2573.php
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8.5 Phone Uses 

The CHWs who own a phone use it for various purposes. The chart below presents these 

uses. Please notice the chart is not absolute as one user can use the phone for several 

purposes just like some will only use the phone for one purpose, e.g. calling. 

 

 
 

Most used is calling, watch (viewing the time), SMS, calculator and alarm clock. Research 

carried out in East Africa suggest a similar picture to the above findings from 

Mozambique: 

 

“A very typical East African mobile subscriber owns one or two, sometimes three SIM 

cards, have a basic Nokia phone, are on a prepaid scheme on a per-second billing tariff. 

Preferred mode of communication is voice followed by SMS.”15 

 

Calendar, games and internet browsing are all services that require a high level of 

comfort with the phone, both in terms of understanding the relationship between pressing 

the keys and the events they cause on the screen. 

The actual relationship between having a phone with advanced features and using them 

will have to be researched in greater detail (e.g. to what extend having a Java, WAP and 

GPRS enabled phone makes people use the services). 

 

                                           
15 Page 26, The Innovative Use of Mobile Phones in East Africa, SIDA, 2010 
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9 Survey Details 

9.1 GPS Tagging 

Each location visited for network surveying was tagged using eTrek GPS devices. GPS 

tagging allows retrieval of the location of any survey carried out. This makes it possible to 

check accuracy of the network coverage map provided by the telecom. 

 

The accuracy of the GPS coordinates depends on the time the device has had to search 

for satellites prior to reading the coordinates. Leaving the device for 3-4 mins gives an 

accuracy of ~5 meters. All coordinates was entered with accuracy of not higher than 8 

meters (usually 3-6 meters). 

 

Tagging was done in conventional DMS format (Degree-Minute-Second) as +/-DD MM 

SS.SS. To make the GPS coordinates easily readable in Google Earth and other mapping 

tools the DMS format was converted to Decimal Degree format using the following 

conversion formula: Decimal Degrees = Degrees + Minutes/60 + Seconds/360016. 

 

Example from Homoine: 

GPS coordinates captured in front of the main building are (-24 28 34,0, 35 01 02,9) 

which converts to: (-24.47611, 35.01747) and displays the following when entered in 

Google Earth: 

 

                                           
16 Source: http://andrew.hedges.name/experiments/convert_lat_long/ 

http://andrew.hedges.name/experiments/convert_lat_long/
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The location shown on above image is just in front of the main building of the health 

facility from which the following photo is taken (during the survey). The road can be seen 

in left side of Google earth image as well as in the background below: 

 

 
 

The yellow GPS device is visible on the hood of the car. 
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9.1.1 Google Earth 

The 77 survey locations tagged in Google Earth: 

 

 
 

A file with these locations can be emailed upon request. 
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”The Nail in the Tree” 
 
Visiting a CHW; at times the only place where network connectivity could 

be established was next to the nail in the tree. In addition to being a 
guiding point the nail also allowed the phone to be hung until coverage 

had been established. 
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9.2 Discovering network Coverage 

Local differences can cause one spot (e.g. next to a tree or in the corner of a building) to 

have reasonable to good connectivity whereas all surrounding area can be without 

connectivity. People living in an area would always know where to go to get connectivity 

and only in a few cases was walking for ~1 km necessary to get network connectivity. 

 

 

Figure 4: A nail in the tree 

indicates where good reception 

can be found. 

 

On the image to the left the CHW had placed a 

nail in the tree from where he would hang his 

phone to receive SMSs as network connectivity 

had the best, and often only, reach here. At other 

times the network would be better and he could 

make calls standing next to the tree with his 

phone. 

 

 

Figure 5: Sometimes times tree climbing was required to carry out the network 

survey. 
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Surveyed Network Availability 
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9.3 Network Connectivity Comparison 

This section assesses the reliability of the network connectivity maps. The assessment is 

based on actual survey data from three different districts combined with the network 

connectivity as stated on the maps. Red/pink area indicates MCEL and blue area indicates 

Vodacom. The coverage test showed big variations in network connectivity also compared 

to the map. The coverage depicted on the map can be used as a general reference, 

however Vodacom coverage, on average, only seemed to cover half of the proposed area 

(area covered in Inharrime District is ~10km radius from mast, however test showed less 

connectivity outside ~5km radius as well as big local differences in network connectivity, 

e.g. in a valley or close to obstacles that disrupts the signal. 

 

The map below shows the locations from three districts; Funhalouro, Inhassoro and 

Inharrime where surveyed network connectivity will be superimposed an analyzed: 

 
 

The matrixes below will be used for displaying surveyed data: 

 

(MCEL = Yellow, Vodacom = Blue) 

           
MCEL WAP SMS USSD IVR 

 
VODA WAP SMS USSD IVR 

1         
 

1         

2         
 

2         

3         
 

3         

Funhalouro, 
Zivine 

    

Funhalouro, 
Zivine 
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9.3.1 Funhalouro 

 
 

Survey revealed Vodacom network was available despite no map reference to this, 

probably due to the fast pace with which networks are expanded. The maps are from 

2009 which gives a time span of 11 months during which the network could have been 

introduced. 

 

The superimposed matrixes for MCEL show most of the locations displayed by the map 

accurately depict network coverage. 
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9.3.2 Inhassoro 

 
 

Map suggests Rumbatsate (lower left) has good coverage with both MCEL and Vodacom 

though survey revealed only MCEL had coverage. The map suggests both MCEL and 

Vodacom are available; however the quality and type of service varies locally. 
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9.3.3  Inharrime 

 
 

The map displays most coverage correctly however Cuaiaia is noteworthy (lower left) as 

the area should be within reach of Vodacom but only allows IVR. The lack of connectivity 

however may be caused by the location. 

9.3.4 Findings 

Findings from the above comparisons suggest the network connectivity maps can be used 

for overall guidance in terms of network availability, but that there are limitations which 

must be considered when developing and deploying a network dependent service: 

 Survey suggests SMS, USSD and IVR are more stable than WAP which generally 

scored lower than other services. 

 Local variations in service availability. Several locations that, according to map, 

should be well covered were with limited connectivity. The reason for location 

variations can be caused by geography, e.g. the place being in a valley. These 

areas include: 

o Inharrime, Cuaiaia. The location should be a well covered as it is located 

within coverage of two masts, however the survey revealed that only IVR 

(calling) was available. 

o Inhassoro, Rumbatsata. The location is well covered (same distance from 

mast as Cachane and Chipongo but less services available on Vodacom. 

 New telecom activities. Map of Funhalouro suggests only MCEL is available, 

however very good results was also achieved with Vodacom in three locations. It is 

expected Vodacom has expanded network since map was made in 2009. 
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10 Survey Results 

Results from the survey are presented below as graphs. The points awarded the survey 

has been inversed for use in graphs. Thus 1 (best) was converted to 3, 2 remained 2 and 

3 was converted to 1. 0 remain 0. 

 

The first two graphs show the average of the services from MCEL and VODACOM in all of 

the 12 districts. Please notice these are averages for each of the districts. Actual coverage 

per telecom per district can be found in the appendix. 

10.1 MCEL coverage 

 

10.2 Vodacom Coverage 
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10.3 Coverage Comparison 

Comparison between MCEL and Vodacom: 

 
 

The above graph is based on averages from each of the points scored by each telecom in 

each district. This only serves the purpose of comparing one network to another but not 

considering the services they deliver. The graph shows great variation in network quality 

in some districts. This suggests that both networks may need to be included in a service 

solution, ie. relying only on Vodacom services will limit service efficiency in some districts. 

 

Average for all services as value is: MCEL = 1,82062 and VODACOM = 1.8178. 
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10.4 Total Service Availability 

All services displayed simultaneously for general reference: 
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10.4.1 Best Combined Services 

In the graph below the services have been combined to display the best service levels. 

The network providing the best coverage for each service has been displayed (ie. if WAP 

in funhalouro was better on MCEL than Vodacom then MCEL was selected and displayed): 
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11 Scalability and Operations 

A service without a definite ending date and intended to be handed over to a government 

institution after some time will require a service that has a minimum of cost implications 

when scaling the service as well as simplicity in the operation of the service. Phones with 

specific requirements are seen as a hindrance to efficient operation as it will require 

investment in new devices for each expansion of the program. 

 

Services requiring a server on which the application can be hosted will require technical 

expertise as well as standardized code so outside programmers can take over/add to the 

project if/when needed. The cost of hosting and the upkeep of the server and application 

should also be considered to ensure how it can be most efficiently managed by a 

government institution. 

 

Total Cost of Ownership (TOC) plays an important role as the entity running the service 

must have resources (money and technical skills) to ensure efficient service delivery. This 

should be calculated based on selected services and/or service pilot and cost projections. 

 

SMS and IVR do not require specific phones to access the services, i.e. CHWs existing 

phones (or any phone) can be used for SMS and IVR services. The advantage of IVR over 

SMS is that the service also works via landline phones (e.g. pay-phones). SMS and IVR 

make it easy to scale the service but also ensure that all CHWs will have unhindered 

access to the service (few technology hindrances).  

 

Java and WAP require phones that are compatible with these technologies which translate 

into investment in phones for CHWs as Java and WAP phones were found not to be 

common. The technologies of Java and WAP have a higher learning curve for the CHW 

compared to SMS and IVR as Java and WAP are not commonly used (compared to calling 

and SMS) which will also require investment in (more) training resources plus ensuring 

usage afterwards. Currently GPRS settings are not always saved and may therefore be 

lost when sim cards are replaced. This is seen as a challenge to having a WAP service that 

can run efficiently long-term. 

 

The challenge of user cost can be overcome for all mentioned technologies by making 

them available toll-free.  
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12 Service Recommendation 

The following recommendation is based on the survey findings and above mentioned 

review of technologies. An SMS or IVR service is proposed as primary, secondarily USSD, 

Java and WAP. 

 

SMS and IVR are suggested because;  

 They use existing technology infrastructure (i.e. no new phones) as all phones are 

able to use SMS and IVR services whereas few are WAP/GPRS and Java enabled. 

 SMS and IVR were found to be available throughout most of the districts in 

Inhambane province 

 Usage of service is familiar to most people. 

 SMS has been suggested over USSD because SMS is a more mature service, 

coverage is almost identical (USSD has slightly higher average service level, see 

Best Combined Services graph). 

 

Some locations were without network connectivity which would require a Java application 

to manage reporting, however for transmitting the report the CHW would still need 

connectivity and since interviews suggested this could almost always be achieved within 

few kilometers radius creating a Java application may not be resource effective. 

 

Survey suggests language for service should be provided in: Portuguese, Chope and 

Matsua as these languages cover 98% of all CHWs interviewed and are not similar to one 

another. This will ensure proper understanding and communication. 

 

A further filtering of the Best Combined Service Graph will allow us to see SMS and IVR 

from whichever network provider has the best average coverage in the given district: 

 

 
 

Overall coverage with SMS appears better, though difference at the extreme ends are 

only ~0.5 point. Eactly which network provider to use in each district is going to be a 

decision depending one whether two SMS/IVR services should be offered, MCEL or 

Vodacom vs. MCEL and Vodacom.  
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IVR does not consider literacy compared to SMS (though basic understanding of numbers 

may be required for IVR), however SMS is a more mature service that has been 

thoroughly tested throughout several countries. Depending on the number of languages 

available via IVR, SMS may also have an advantage in updating/editing the service as this 

can be done online whereas IVR may require upload of new audio files. 

12.1.1  Dual Service 

Depending on resources a dual SMS-IVR service could be developed which would allow 

CHWs to report in the form they feel most comfortable with as well as allow for 

comparison between the (requirement of) administrative operations of the two services to 

see which is more efficient, including cost efficient for a hand over to a government 

institution. 

One service could thereafter be selected for full implementation. 
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13 Survey Reflections 

The survey reflection is feedback on the survey with suggestions to improvement of 

future surveys. 

 

The following recommendations are for future surveys that more accurately represent the 

network connectivity based on findings from the present survey: 

 

1. Identical phones were used to test connectivity. A HTC phone was brought for 

reference and showed remarkably lower ability to establish network connectivity 

than the Nokia phones. Different brands ability to connect could be tested, though 

a majority of users can be expected to use Nokia phones. Low end Nokia phones 

should however also be surveyed for IVR and SMS services. More tests will have to 

be carried out to say something general about different phone brands and models 

ability to access network services. 

2. It may be necessary to re-visit sites for establishing an accurate picture of network 

connectivity.  The survey for a given location may have to be visited 3 times over 

a period or time (1 month) to make up for conditions in weather etc. that will 

affect results. Network connectivity may be less good in cloudy/rainy weather and 

a survey which represents an average of different weather conditions will thus give 

a more accurate image.  

3. All services should be tested more thoroughly to ensure e.g. if a continuous WAP 

connection is available for actually sending data and not just connecting to server. 

The test would be carried out by answering the same questionnaire using SMS, 

USSD, Java, IVR and WAP. This would indicate how each technology would 

perform in a live environment.  

4. The survey results suggest WAP service indexing assessment may need a revision 

as service level is (almost) constantly lower than those of SMS, USSD and IVR 

even in areas with good connectivity. 

5. Phone connectivity may be improved by using extended antennas (external 

antennas plugged into the phone). This would increase the reception for a phone 

in a given area; however it would also limit the flexibility of the survey as future 

phones (or the usage of phones in general) would have as a prerequisite the 

extended antenna.  

 

 



 

 - Page 45 of 70 - 

Malaria Consortium  |  Network Connectivity Survey, Inhambane Province, Mozambique 

14 Team Reflections 

The team consisted of Cicero Salomao from Malaria Consortium Moz., Fenias Benhane 

from Malaria Consortium Moz., and Rune Kokholm from Software Factory Ug. 

 

Main language in Mozambique is Portuguese in addition to a number of local languages. 

For success in a survey as this having people speaking Portuguese is ubiquitous in 

additional to having people speaking the local languages partly because this makes the 

CHWs more comfortable even if only introductory remarks are done in local language and 

remaining interview in Portuguese.  

 

Fenias Benhane has a background in the Mozambican health sector and speaks a number 

of local languages which combined ensured successful communication with government 

health officials as well as Community Health Workers when moving around. 

 

The team moved in one car with a driver well know in the province which also ensured 

efficient movement, though the locations visited required long distances to be covered 

which good planning could do little to prevent. 

 

The Malaria Consortium team in Maputo also played in important role in the successful 

execution of the survey as they had all logistics and other practical matters planned for 

the survey. 
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15 Contact 

15.1 Malaria Consortium 

 

 
 

Uganda: 

 
Malaria Consortium - Africa 
Plot 2, Sturrock Road, Kololo, Opp Lohana Academy, PO Box 8045, Kampala, Uganda 
Tel: +256 31 2 300 420, Fax: +256 31 2 300 425  
Email: infomcesa@malariaconsortium.org 

 

Mozambique: 

 
Malaria Consortium Mozambique Office 
Rua Joseph Ki-Zerbo, 191, Maputo, Mozambique 
Tel: +258 21 490 254, Fax: +258 21 490 261  
Email: infomcesa@malariaconsortium.org 

 

 

Cicero Salomao, Data Manager 

Malaria Consortium/inSCALE Project 

Phone: +258 824910200 / +258 843006924 

E-mail: c.salomao@mcmoz.org or cicerosn@myway.com  

skype: cicerosn 

 

 

15.2 Software Factory 

 

 
 

 

Software Factory Uganda 

Ntinda Road, plot 121 – P. O. Box 28726 

Kampala – Uganda 

 

Mail: info@softwarefactory.ug  

 

Web: www.softwarefactory.ug  

 

Rune Kokholm, Concept & Product Development 

Mobile: +256 (0) 776 886 996 

Mail: rune@softwarefactory.ug 

 

mailto:infomcesa@malariaconsortium.org
mailto:infomcesa@malariaconsortium.org
mailto:c.salomao@mcmoz.org
mailto:cicerosn@myway.com
mailto:info@softwarefactory.ug
http://www.softwarefactory.ug/
mailto:rune@softwarefactory.ug
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16 Appendix 

16.1 Network Comparison 

16.1.1  Funhalouro 

 
The map above displays Funhalouro district with the 6 locations where network surveys 

were carried out superimposed with the network connectivity map. 

Red/pink area indicated MCEL and blue area indicated Vodacom. 

According to the map 3 locations should have coverage from MCEL and the rest without 

MCEL coverage. Vodacom should not have any coverage. 
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 - Page 48 of 70 - 

Malaria Consortium  |  Network Connectivity Survey, Inhambane Province, Mozambique 

Funhalouro, Gumane 
   

Funhalouro, Gumane 
  

           
MCEL WAP SMS USSD IVR 

 
VODA WAP SMS USSD IVR 
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On a superimposed map have the following image: 

 



 

 - Page 49 of 70 - 

Malaria Consortium  |  Network Connectivity Survey, Inhambane Province, Mozambique 
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16.1.2 Inhassoro 

Map of Inhassoro with coverage map superimposed with Google map showing blue nails 

where survey was carried out: 

 

 
The map above displays Inhassoro district with the 7 locations where network surveys 

were carried out superimposed with the network connectivity map. 

Red/pink area indicated MCEL and blue area indicated Vodacom. 

According to the map all 7 locations should have coverage from both telecoms. 
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The map showing the actual network availability based on the matrixes above: 
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16.1.3 Inharrime 

 
The map above displays Inharrime district with the 6 locations where network surveys 

were carried out superimposed with the network connectivity map. 

According to the map all 6 locations should have coverage from both telecoms. 

 

MCEL WAP SMS USSD IVR 
 

VODA WAP SMS USSD IVR 

1         
 

1         

2         
 

2         

3         
 

3         

Inharrime, 
Cuaiaia 

    

Inharrime, 
Cuaiaia 

   

           
MCEL WAP SMS USSD IVR 

 
VODA WAP SMS USSD IVR 

1         
 

1         

2         
 

2         

3         
 

3         

Inharrime, Inharrime 
   

Inharrime, Inharrime 
  

           
MCEL WAP SMS USSD IVR 

 
VODA WAP SMS USSD IVR 

1         
 

1         

2         
 

2         



 

 - Page 54 of 70 - 

Malaria Consortium  |  Network Connectivity Survey, Inhambane Province, Mozambique 

3         
 

3         

Inharrime, Mafassane 
   

Inharrime, Mafassane 
  

           
MCEL WAP SMS USSD IVR 

 
VODA WAP SMS USSD IVR 

1         
 

1         

2         
 

2         

3         
 

3         

Inharrime, 
Majoote 

    

Inharrime, 
Majoote 

   

           
MCEL WAP SMS USSD IVR 

 
VODA WAP SMS USSD IVR 

1         
 

1         

2         
 

2         

3         
 

3         

Inharrime, 
Mbulela 

    

Inharrime, 
Mbulela 

   

           
MCEL WAP SMS USSD IVR 

 
VODA WAP SMS USSD IVR 

1         
 

1         

2         
 

2         

3         
 

3         

Inharrime, 
Sihane 

    

Inharrime, 
Sihane 

    

 



 

 - Page 55 of 70 - 

Malaria Consortium  |  Network Connectivity Survey, Inhambane Province, Mozambique 
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16.2 Service Availability 

 

Below are each of the services displayed: 
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 - Page 58 of 70 - 

Malaria Consortium  |  Network Connectivity Survey, Inhambane Province, Mozambique 

16.3 Network Coverage 

16.3.1  Funhalouro 
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16.3.2  Govuro 

 
 

 



 

 - Page 60 of 70 - 

Malaria Consortium  |  Network Connectivity Survey, Inhambane Province, Mozambique 

16.3.3  Homoine 
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16.3.4  Inharrime 
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16.3.5  Inhassoro 
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16.3.6  Jangamo 

 
 

 



 

 - Page 64 of 70 - 

Malaria Consortium  |  Network Connectivity Survey, Inhambane Province, Mozambique 

16.3.7  Mabote 
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16.3.8  Massinga 
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16.3.9  Morrumbene 
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16.3.12 Zavala 
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