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SUMMARY  

Solidaridad Southern Africa has implemented a sustainable biomass out-growers project in central 
Mozambique. One of the objectives is to create a value chain for the commercialization of renewable charcoal 
as a substitute for the conventional biomass fuels currently sold in the markets. Such are a leading cause of 
deforestation in Mozambique. This report compiles the results from a pilot test aimed at studying user 
feedback from using sustainably produced briquettes instead of the conventional charcoal they typically use.  
The following are key results from the study: 

 8 households within four neighbourhoods tested the briquettes for three weeks under a kitchen 
performance test. This follows one week baseline fuel monitoring as a means for comparison; 

 6 cooked food vendors tested the briquettes in an institutional setting for three weeks;  

 At household level, it is calculated that 2.77 kg’s of charcoal is consumed on a daily basis. To match 
this need, it is required 2.48 kg’s of briquettes 

  At the institutional level, vendors make use of 10.37 kg’s of charcoal every day to prepare food to 
sell. For the same purposes, they made use of 7.07 kg’s of briquettes.  

 For the same energy contents, households make use of 10% less weight in fuel (briquettes compared 
to charcoal) while vendors reduced the weight in fuel up to 32%.   

 User feedback highlights that the briquettes are easy to light; safe to use; high in heat intensity; and 
cook food faster compared to conventional charcoal; 

 Users however also mentioned disadvantages such as a stronger smell emitted; more smoke; and a 
short burning time compared to conventional charcoal; 

 Solutions to these problems have been identified. By increasing the temperature in the torrifaction 
process, it may be possible to combust more of the volatiles present in the briquettes which are 
responsible for the stronger smoke and smell; 

 By increasing the size and density of the briquettes it will be possible to enhance burning time of the 
fuel and thus make it suitable for the traditional long simmering dishes.  
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1. INTRODUCTION 

 

Solidaridad Southern Africa has been engaged in a project to create a sustainable biomass energy market in 

Mozambique. The project encourages rural smallholders to actively participate in this value chain as a means 

to generate much needed income. The proposed model allows for the procurement of biomass from small-

holders which they are actively growing through sustainable agro-forestry practices. The project also gives 

opportunity for small-holders to become shareholders in a biomass processing facility. Such can be made 

possible through the establishment of a biomass growers association.  The project is located in Sofala province, 

and has as an objective to reach out to 5000 small-holder farmers.  

One of the outcomes of this project is to market sustainably produced biomass briquettes for the sale and 

replacement of conventional charcoal in Mozambique. Currently over 80% of urban households rely on 

charcoal for daily cooking needs. This charcoal originates from natural forested areas, and is produced in an 

informal manner with no consideration for environmental sustainability. The production process of this 

conventional charcoal is at a highly inefficient rate, resulting in a ratio of 1 to 7 of wood into charcoal. This is 

extremely wasteful and is resulting in ever growing rates of deforestation.  The Solidaridad Biomass Project 

aims to introduce a modern torrifaction technology to exponentially increase the efficiency of charcoal 

production. Through this process, it is possible to produce the briquettes in a ratio of 1-2 (wood to briquette).   

To assure that the project is economically viable, it was necessary to test the performance of the biomass 

briquettes in a local setting. Factors such as user acceptance, cooking performance and market willingness to 

pay were analyzed in detail.  This pilot project took place in the city of Maputo, within two different settings:  

1) Institutional pilot test – with cooked food vendors at municipal markets  

2) Household pilot test – Four peri-urban neighborhoods of Maputo 

The following chapters outline the methodology used within this pilot, as well as the results obtained from the 

field work. This shall be followed by a short discussion and recommendations section.  

 

 

Figure 1: Sustainable small-holder biomass plantation (Left) and biomass briquettes as end product (right) 
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2. METHODOLOGY   

 

The pilot project took place between the months of February and March 2013. The total duration of the field 

work was four weeks. The pilot was divided into two distinct studies: 

1. Kitchen performance tests and controlled cooking tests at household level  

2. Kitchen performance tests and controlled cooking tests at institutional level 

Both test groups were subject to one week monitoring of their usual cooking habits with conventional 

charcoal. This was followed by the substitution of conventional charcoal with briquettes. Two different 

briquette types were introduced. A batch labelled “B” which resembles a typical briquette square form; and a 

batch labelled “C” which are in palletised form. These are smaller pieces however of a more dense nature.    

Both batches were introduced simultaneously to all participants. Cooking practices were closely monitored 

during three weeks. This two-phase testing allows for fuel comparison during the data analysis stage.    

Data collection was carried out by a group of four experienced surveyors, in the form of questionnaires, 

detailed observations and controlled experimentation (testing).  

As a means to facilitate data collection, four types of questionnaires have been developed.  

1. Baseline fuel use survey:  A means to collect information on energy practices prior to the introduction 

of the tested technology (Briquettes). Socio-economic information about the participants is also 

collected using this survey. 

2. Participant daily fuel use score cards: A means for participants to self-report fuel quantity used; type 

of meal cooked; as well as the cooking time. 

3. Controlled cook tests: A means to measure fuel quantity used as well as cooking time in a scientific 

and controlled manner. The surveyors follow through each step of the cooking process and measure 

all variables accordingly (weight of fuel, weight of food ingredients, time to boil, end-time, etc.)  

4. Briquette evaluation questionnaire: A means to collect information on user appraisal of the new 

technology. This questionnaire allows users to comment and recommend on desired changes.  

 

 

Figure 2: Different types of questionnaires administered during pilot testing phase 
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2.1. KITCHEN PERFORMANCE TEST METHODOLOGY  

The kitchen performance test (KPT) is carried out to compare the performance of the briquettes to 

conventional charcoal at a natural household-level setting. The tests are normally carried out in the kitchens of 

users, under their normal cooking conditions.  

Two sets of users have been assessed. The first were cooked food vendors at municipal markets across 

Maputo. Per capita these are the largest consumers of charcoal, as they cook all day to sell food. According to 

a recent market survey, around 90% of the vendors use charcoal to prepare warm meals. The government of 

Mozambique has started a new campaign to “green-up” this sector, as to improve on the environmental and 

health conditions of these vendors. Introducing sustainably produced briquettes is one solution which could be 

adopted by this sector. In total, 6 cooked food vendors participated in the pilot. Two were in Estrelha 

Vermelha Market, another two in Kalhene Market and two in Bazuca Market.  

The second users assessed were households. 8 families were selected to participate in the pilot and replace 

their conventional charcoal with briquettes for a period of 21 days. During the pilot, a team of enumerators 

assessed user satisfaction as well as consumption levels of this new fuel under the kitchen performance tests.  

2.2 CONTROLLED COOKING TEST METHODOLOGY 

 

The controlled cooking test (CCT) is designed to assess the performance of the improved fuel relative to the 

common or traditional fuel that the improved product is meant to replace. Stoves are compared as 

participants perform a standard cooking task that is closer to the actual cooking that local people do every day. 

However, the tests are designed in a way that minimizes the influence of other factors and allows for the test 

conditions to be reproduced. 

The controlled cooking test collects the following information: 

 The Specific Fuel Consumption (SFC) in grams of fuel used per KG of food cooked  

 The time taken to cook the typical meal with the different fuel types 

After cooking with each different fuel type, there was a brief appraisal survey administered to the cooks. This 

was done to record their experience with the fuels. Advantages, disadvantages and recommended 

modifications were highlighted by all participants. 

 

2.3 TESTING PROCEDURES  

1. One week baseline fuel shadowing  

a. Administration of a socio-economic and energy use questionnaire  

b. Running one controlled cook test with each participant  

c. Participant filled score cards - Daily self reported fuel use  

2. Two week briquette usage testing  

a. Running two controlled cook tests with each participant  

b. Participant filled score-cards – Daily self reported briquette usage  

c. Regular visits to participants during cooking time – observation based research  

d. Final fuel appraisal questionnaire – user feedback on briquettes  

3. Participants were encouraged to purchase the briquettes as continuation of usage 

a. Market willingness to pay exercise  

b. Monitoring of purchase behavior and quantities used.  
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3. RESULTS  

 

3.1 HOUSEHOLD BASELINE FUEL RESULTS   

3.1.1 BASELINE FUEL USAGE AND SOCIO-ECONOMIC CHARACTERISTICS OF PARTICIPANTS 

As seen in table 1, eight households from four different neighbourhoods participated within the pilot project. 

The neighbourhoods chosen were: 

1. Maxaquene B 

2. Maxaquene C 

3. Polana Caniço 

4. Malhazine  

Within each household, the participants were the members which are primarily engaged in the cooking 

process. All participants were female, of ages between 19 and 68 (average 36). Household sizes varied 

between 6 and 11. The average household size in the sample was 8 members. This directly corresponds to the 

number of people food is cooked for. Household monthly income varied between 150 USD up to 300 USD. 

Such was asked in intervals as seen in table 1.  

With regards to cooking energy, table 2 shows that all households make use of charcoal stoves for daily 

cooking needs. Two of the participants have additional LPG stoves (gas). However when it was asked which 

stove is primarily used, all respondents mentioned charcoal. Most respondents bought their stoves at the 

markets; however two had them made by order. The price paid for the stoves varied between 100 and 1000 

Meticais (3 USD – 33 USD). The average price is narrowed at 531 Meticais (17 USD) for a charcoal stove. In all 

cases, it was a female household member whom made the decision to buy their respective stoves, as well as to 

make the purchase of them. When the participants were asked what advantages they associate with charcoal, 

the following answers were given: 

 Ease of use; 

 Fast cooking; 

 Accessibility/availability of fuel;  

 Economic.  

Similarly, participants were asked of the disadvantages they associate with charcoal: 

 Undesirable smoke and dirt; 

 Dirties pots; 

 Long time to light. 

Table 3 shows baseline fuel use habits of participants. Six of the households purchase their charcoal at the 

nearby markets, while two buy from their neighbours. Nearly all participants purchase from a distance less 

than 10 minutes away. Only one participant needs to spend up to 30 minutes to buy charcoal. All participants 

stated that purchase location was chosen due to proximity. One also mentioned that she receives a price 

discount at her chosen retailer.  Charcoal purchase frequency varied between daily, weekly and monthly. 

Quantities bought were in their majority the 50-70 kg sacks. Three of the participants bought smaller 

quantities characterised by 500 g mounts or tin-can full amounts (1.5 kg). Average monthly expenditure on 

charcoal was at 1300 Meticais (43 USD), with the lowest at 750 Meticais (25 USD) and the highest at 3000 

Meticais (100 USD).  When respondents were asked if at any time during the year it was most difficult to 

obtain charcoal. They all mentioned the rainy season, and the scarcity as well as price rise of charcoal 

associated during that time.  



7 
 

TABLE 1: HOUSEHOLD PILOT PARTICIPANT SOCIO-ECONOMIC INFORMATION  

 

 

 

 

 

Criteria  Participant 1 
(MAX01) 

Participant 2 
(MAX02) 

Participant 3 
(MB01) 

Participant 4 
(MB02) 

Participant 5 
(PC01) 

Participant 6 
(PC02) 

Participant 7  
(MLH01) 

Participant 8 
(MLH02) 

Name Helena Jamo 
Simango 

Almeida  Tembe Alice Gefiche Caldina 
Machambone 

Sofia Jose 
Machaeie 

Helena Muianga Gilda Salvador 
Lipangue 

Saugina Nhuane 

Neighbourhood Maxaquene C Maxaquene C Maxaquene B Maxaquene B Polana Canico Polana Canico Malhazine Malhazine 

Gender Female Female Female Female Female Female Female Female 

Age 68 22 47 51 29 26 24 19 

Position in 
household  

Head of 
household 

Daughter in Law Wife Wife Daughter in Law Wife Daughter in Law Daughter 

Education level 4
th

  grade Primary school 6
th

 grade 3
rd

 grade 5
th

 grade 7
th

 grade Primary School Primary School 

Household size 7 11 8 11 10 6 7 11 

Total monthly 
income 

150-200 USD 200-250 USD 150-200 USD 150-200 USD 250-300 USD 200-250 USD 250-300 USD 150-200 USD 
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TABLE 2: HOUSEHOLD PILOT BASELINE STOVE USAGE INFORMATION  

Criteria  Participant 1 
(MAX01) 

Participant 2 
(MAX02) 

Participant 3 
(MB01) 

Participant 4 
(MB02) 

Participant 5 
(PC01) 

Participant 6 
(PC02) 

Participant 7  
(MLH01) 

Participant 8 
(MLH02) 

Stove type(s) 
owned 

Charcoal stove 
and LPG stove  

Charcoal stove Charcoal stove Charcoal stove Charcoal stove Charcoal stove Charcoal stove 
and LPG stove   

Charcoal stove 

Which stove is 
mostly used  

Charcoal stove Charcoal stove Charcoal stove Charcoal stove Charcoal stove Charcoal stove Charcoal stove Charcoal stove 

Place of 
purchase of 
charcoal stove 

 Street Side Market Down-town  Market Market Market Made by order Made by order  

Price of 
charcoal stove 

 400 Meticais 100 Meticais 300 Meticais 1000 Meticais  800 Meticais 500 Meticais  250 Meticais  900 Meticais  

Purchase 
decision-
maker 

 Respondent  Female head  Female head Female head  Female head  Respondent  Female head Female head  

Person who 
bought it  

 Respondent  Female head  Female head Female head  Female head  Respondent  Female head Female head  

Advantages of 
charcoal stove 

Ease of use and 
cooking time  

Ease of use, 
cooking time 
and accessibility 
of fuel  

 N/A  None  Its economic  Ease of use  Easy to use, the 
time of cooking 
and lighting is 
fast and emits 
less smoke 

None  

Disadvantages  Lack of 
alternative, 
smoke and 
dirtiness of the 
fuel  

Dirtiness and 
smoke  

 N/A Smoke   N/A Emits a lot of 
smoke and 
dirties pots  

 N/A The ash, the 
time to light 
the charcoal, 
the smoke and 
the dirtiness. 
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TABLE 3: HOUSEHOLD PILOT PARTICIPANT FUEL PURCHASE AND USAGE INFORMATION  

Criteria  Participant 1 
(MAX01) 

Participant 2 
(MAX02) 

Participant 3 
(MB01) 

Participant 4 
(MB02) 

Participant 5 
(PC01) 

Participant 6 
(PC02) 

Participant 7  
(MLH01) 

Participant 8 
(MLH02) 

Where 
charcoal is 
bought 

At the market  At the market  At the market  From the 
neighbor  

At the market  From the 
neighbor  

At the market  At the market  

Distance of 
purchase 
location  

Less than 10 
minutes 

Less than 10 
minutes 

Less than 10 
minutes 

Less than 10 
minutes 

Up to 30 
minutes  

Less than 10 
minutes 

Less than 10 
minutes 

Less than 10 
minutes 

Reason for 
chosen 
location  

Closest option Closest option  Proximity   Receive a 
discount from 
vendor  

Proximity  Proximity  Proximity  Proximity  

Frequency of 
purchase 

 N/A Daily  Once a month  Once a month  Twice a month  Once a month  Once a week  Daily  

Quantity 
bought each 
time 

 N/A 3 small 
mounts  

1 sack of 50 kg  1 sack  1 sack  1 sack  4 plastic bags 
full  

3-4 Small 
mounts 

Monthly 
expenditure 
on charcoal  

 N/A 900 Meticais 750 Meticais  750 Meticais  1150 Meticais  800 Meticais  3000 Meticais  1700 Meticais 

Is there a 
Period of 
charcoal 
scarcity  

Yes, during the 
rainy  season  

Yes, in the 
beginning of 
the year  

Yes, when it 
rains a lot  

Yes, during the 
rainy season  

Yes, when it 
floods  

Yes, during 
rainy season  

Yes, during 
rainy season  

Yes, when it 
rains for long  

Coping 
strategy  

Paying more 
for the 
charcoal  

Looking to buy 
from other 
vendors which 
charge less  

Buying only in 
small mounts 
(quantities)  

Continue 
buying, but at 
higher price  

 N/A Buying in small 
mounts 
(quantities)  

Paying a 
higher price  

Paying a 
higher price  
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3.1.2. CONTROLLED COOK TEST RESULTS – BASELINE FUEL 

 

Table 4 shows the summarised results from the controlled cook-tests carried out with each participant. The 

dishes in the far left column are those typically cooked by families in Maputo. Cooking time varies between 50 

minutes and 165 minutes. On average, it is estimated that households require 1.9 kg of charcoal to cook 2.2 kg 

of ingredients for up to 114 minutes. When considering the cooking of the main dish only (stews, curries, 

grilled meat) the charcoal consumed is at 2.1 kg. This is for an average of 123 minutes of cooking time. Side 

dishes such as rice require 1.2 kg of charcoal for an average time of 49 minutes. These results will later be 

compared with the controlled cook-test results from the briquette trials.  

TABLE 4: BASELINE FUEL CONTROLLED COOK-TEST RESULTS  

Dish Average Charcoal 
quantity used  

Average weight of 
ingredients (excluding 
water) 

Average cooking time  

Beef Stew  1.5 Kg 1 Kg 110 minutes 

Grilled Chicken 1.4 Kg 1.7 Kg 51 minutes  

Matapa (Cassava leaf stew) 1,98 Kg 2,3 Kg 102 minutes  

Fish curry  1.5 Kg 3 Kg 165 minutes  

Pumpkin leaf stew  2 Kg 2,4 Kg 145 minutes  

Bean leaf stew 4 Kg 3,8 Kg 160 minutes  

Cabbage stew  2 Kg  2,2 Kg 130 minutes  

Rice (boiled) – Side dish 1,2 Kg 1 Kg 48,5 minutes  

Average 1,9 Kg 2,2 Kg 114 minutes 

Average main dish  2,1 Kg 2,3 Kg 123 minutes 

Average side dish 1,2 Kg 1 Kg 49 minutes  

3.1.3. SELF REPORTED FUEL USAGE  

Participants were asked to fill in daily score-cards with cooking information such as the number of people the 

meal is prepared for; the amount of fuel used as well as the total cooking time. Table 5 and 6 show the 

aggregated results from the first week of testing (baseline fuel use).  

As seen in table 5, for the preparation of the main dish (curries, stews, meat, fish, etc) the participants used on 

average 1.7 kg of charcoal for 115 minutes of cooking. This is the fuel and time required to cook a main dish for 

8 people. It is visible that households with a larger size spend more fuel and time to prepare their meals.  

Table 6 shows the results for the preparation of side dishes such as rice, xima (maize porridge) and pasta. On 

average, households use 1 kg of charcoal to prepare such dishes for an average time period of 62 minutes. 

Again, this is to cater for 8 people.  

TABLE 5: BASELINE-FUEL SELF REPORTED USAGE – FOR MAIN DISH COOKED  

Household  Average number of 
people cooked for  

Average amount of 
charcoal used  (Kg) 

Average Cooking time  
(minutes) 

Participant 1 (MAX01) 7 0,5 84 

Participant 2 (MAX02) 10 1,0 41 

Participant 3 (MB01) 7 1,1 137 

Participant 4 (MB02) 12 2,7 149 

Participant 5 (PC01) 12 3,8 237 

Participant 6 (PC02) 6 1 58 

Participant 7 (MLH01) 5 1 53 

Participant 8 (MLH02) 10 2,3 160 

Average  8 1,7 115 
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TABLE 6: BASELINE-FUEL SELF REPORTED USAGE – FOR SIDE DISH COOKED  

Household  Average number of 
people cooked for  

Average amount of 
charcoal used (Kg) 

Average Cooking time  
(minutes) 

Participant 1 (MAX01) 7 0,4 31 

Participant 2 (MAX02) 10 0,8 27 

Participant 3 (MB01) 7 1 91 

Participant 4 (MB02) 12 1,8 144 

Participant 5 (PC01) 12 1,2 48 

Participant 6 (PC02) 6 0,8 29 

Participant 7 (MLH01) 5 1 53 

Participant 8 (MLH02) 10 1 70 

Average  8 1 62 

 

When considering the two dishes which are most of the time simultaneously prepared (main and side dish), it 

can be suggested that on average households use 2.7 kg of charcoal to prepare food every day. Total cooking 

time may vary due to cooking habits. It is higher if a double burner is used to prepare the main and side dish, 

compared to the use of a single burner stove to prepare both dishes. In general cooking time should be around 

2 hours.     

Table 7 includes direct quotes from a household participant concerning her attitude towards cooking with 

charcoal. In brief, households in Maputo use charcoal, as it is widely available, easily accessible and strongly 

linked to routine and habit (traditional fuel source). It is however important to note, that households do seek 

improved cooking solutions. The possibilities of reducing smoke, ash and time savings are a welcomed relief.  

 

TABLE 7: PARTICIPANT PERCEPTION ABOUT COOKING WITH CHARCOAL  

Almeida Tembe  MAX02 

What do you like about your current charcoal stove?  

 
“It’s not about liking it or not. It is a habit. I grew up with it and feel comfortable cooking with charcoal” 
 

And what don’t you like about charcoal? 
 
“It creates too much heat when cooking indoors. It also emits too much smoke when lighting it up. It also 
dirties a lot” 
 

What would you like different about the charcoal you use?  
 
“I want it to light up faster, last longer and leave less Ash behind” 
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3.2 HOUSEHOLD BRIQUETTE PILOT RESULTS 

 

Following the one week baseline fuel use monitoring, the eight households substituted their conventional 

charcoal with the briquettes provided by the project. The following are results based on two weeks usage of 

briquettes.  

 

Figure 3: Household participant and home setting  

 

3.2.1. CONTROLLED COOK-TEST RESULTS  

 

Table 8 summarises the results from two controlled cook-tests carried out with each participant. The 

households used on average 1.07 kg of briquettes for 99 minutes of cooking. If one only considers the fuel and 

time required to prepare the main dish, it can be estimated at 1.18 kg of briquettes for 107 minutes of 

cooking. The results show that for side dishes such as rice, xima or pasta, the households require 0.75 kg of 

briquettes for about 77 minutes of cooking time.   
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TABLE 8: CONTROLLED COOK-TEST RESULTS – BRIQUETTE  

Dish Average Briquette 
quantity used  

Average weight of 
ingredients (excluding 
water) 

Average cooking time  

Cabbage stew 1,75 Kg 1.5 kg  82,5 minutes  

Beans 1,5 Kg 1.3 kg 240 minutes  

Chicken curry  0,8 Kg 1,7 kg 86 minutes  

Vegetable stew 1,5 Kg 1 kg 60 minutes 

Fried potatoes 0,5 Kg 1,2 kg 35 minutes  

Turkey stew 1 Kg 2 Kg 137 minutes  

Rice (boiled) – Side dish 1 kg  1 kg 58 minutes  

Xima – Side dish  0,5 Kg 0,6 kg 95 minutes  

Average 1,07 Kg 1,29 kg 99 minutes  

Average main dish 1,18 Kg 1,45 kg 107 minutes  

Average side dish 0,75 Kg 0,80 kg 77 minutes  

 

3.2.2. SELF REPORTED FUEL USAGE – BRIQUETTES  

Participants were asked to fill in daily score-cards collecting cooking information related to briquette usage. 

Table 9 and table 10 bellow are divided into cooking results for the main dishes, as well as the results for the 

side-dishes. To prepare the average main dish for a family of 8, it is reported that 1.8 kg of briquettes are used 

during an average duration of 148 minutes. Similarly it can be reported that 1.3 kg of briquettes are used to 

prepare side dishes such as rice and xima, for an average duration of 59 minutes. Within both tables it can be 

seen that as household size increase, so does fuel consumption. For the daily preparation of a main dish with 

side dish it is estimated that 3 kg of briquettes are required.  

 
TABLE 9: SELF REPORTED BRIQUETTE USAGE – MAIN DISH  

 

TABLE 10: SELF REPORTED BRIQUETTE USAGE – SIDE DISH  

Household  Average number of 
people cooked for  

Average Cooking time  
(Minutes) 

Average amount of 
briquettes used  (Kg) 

Participant 1 (MAX01) 7 183 2,8 

Participant 2 (MAX02) 11 173 1,1 

Participant 3 (MB01) 7 116 0,9 

Participant 4 (MB02) 12 117 1,1 

Participant 5 (PC01) 12 225 3,1 

Participant 6 (PC02) 6 78 1,6 

Average  8 148 1,8 

Household  Average number of 
people cooked for  

Average Cooking time  
(Minutes) 

Average amount of 
briquettes used (Kg) 

Participant 1 (MAX01) 7 24 1 

Participant 2 (MAX02) 11 50 2,5 

Participant 3 (MB01) 7 84 0,8 

Participant 4 (MB02) 12 117 1 

Participant 5 (PC01) 12 45 1,3 

Participant 6 (PC02) 6 34 1,2 

Average  8 59 1,3 
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Figure 4: Household cooking with briquettes during pilot phase 

 

Bellow are direct quotes from the pilot participants referring to their experience with the briquettes. In 

general, the participants are satisfied with the practicality of lighting and using the briquettes. They agree that 

it is fast and easy compared to ordinary charcoal. The dissatisfaction with the briquettes arises due to a strong 

smoke and smells emitted by some of the briquettes introduced. Most agree that the batch labelled “C” is the 

least desirable due to this factor. Others however have mentioned that some of the batch labelled “B” equally 

emits too much smoke. One other dissatisfaction is related to the duration of the briquettes during cooking. It 

is reported that they burn-out too quickly compared to ordinary charcoal. Participants have also mentioned 

that they would prefer the briquette pieces to be larger and denser. This would in turn directly impact on the 

duration of the briquettes once in use.   

 

 

TABLE 11: PARTICIPANT PERCEPTION ABOUT COOKING WITH BRIQUETTES  

Alice Gefiche (MB01) 

What do you like about the briquettes?  

 
“They don’t take too long to start up. It is fast and easy to light” 
 

And what don’t you like about the briquettes? 
 
“The briquettes emit a lot of smoke and dirty the pots. They even make the food smell like smoke. We are 
afraid that this can be harmful to our health” 
 

How do you recommend us to improve this product?  
 
“The briquettes should be denser, more resistant and of a bigger size. It is also important for them not to 
release so much smoke” 
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Sofia Machaeie (PC01) 

What do you like about the briquettes?  
 
“They are easy and fast to light. The food cooks well” 
 

And what don’t you like about the briquettes? 
 
“It does not last too long. It finished fast” 

 

Helena Muianga (PC02) 

What do you like about the briquettes?  
 
“It is easy to light and maintains a good heat” 
 

And what don’t you like about the briquettes? 
 
“It does not last for too long. They finish up fast when cooking” 
 

How do you recommend us to improve this product?  
 
“The briquette pieces are too small. They should be bigger and last for longer”  

 

Helena Simange (MAX01) 

What do you like about the briquettes?  
 
“It lights up faster compared to normal charcoal. It does not dirty the pots as well. Sack `B`does not emit too 
much dirt or smoke, but sack `C` does.” 
 

And what don’t you like about the briquettes? 
 
“The sack labelled `C` emits too much smoke” 
 

How do you recommend us to improve this product?  
 
“To introduce a stove which is best suited for the briquettes. It is also important to reduce the smoke. I 
would also prefer if the sack was larger and contained more briquettes”  

 

Almeida Tembe (MAX02) 

What do you like about the briquettes?  
 
“It is simple to use. It is fast and economic”  
 

And what don’t you like about the briquettes? 
 
“It is still charcoal”  
 

How do you recommend us to improve this product?  
 
“A stove appropriate for it would be something good”  
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3.2.3. RESULTS FROM BRIQUETTE EVALUATION QUESTIONNAIRE  

 

Table 12 bellow summarises the results from the final questionnaire administered to the household 

participants. They were asked whether they like or dislike certain characteristics associated with the 

briquettes. It was also asked if the briquettes are better than conventional charcoal in each of these aspects.   

The results show a general satisfaction with the briquettes, except for a series of concerns related to the 

smoke emitted as well as the cooking duration of the briquettes. Most households disliked the “Heat Time” 

(duration) of the briquettes; their “cleanliness” as well as the “smoke level”. Other concerns include smell; the 

quantity of briquettes used for one meal; the economic viability; and the size of the briquette pieces.    

 

TABLE 12: USER APPRAISAL QUESTIONNAIRE RESULTS - HOUSEHOLD BRIQUETTE PILOT  

Criteria  Like Reasons  Dislike Reasons  Is it better 
than 
charcoal? 

Ease of lighting  8/8 Simple; Easy; Quick 
 

0/8 N/A 8/8 = Yes 

Time to heat up stove 7/8 Quick 1/8 Briquettes burn out 
fast 

8/8 = Yes 

Time to heat up food 8/8 Quick compared to 
normal charcoal  

0/8 N/A 8/8 = Yes 

Heat time (how long they last) 3/8 Lasts as needed; 
one hour time 

5/8 Finished quickly; 
faster than charcoal  

4/8 = Yes 

Total cooking time 8/8 Heat is intense; 
food cooks quickly 

0/8 N/A 7/8 = Yes 

Quality of briquettes  7/8 Its good 1/8 Fragile  
 

4/8 = Yes 

Cleanliness  3/8 Its clean; has less 
ash 

5/8 Dirties the pots; 
makes a lot of ash 

3/8 = Yes 

Smell 6/8 Has no smell 2/8 Emits a smell; food 
smells after too 

5/8 = Yes  

Quantity used for cooking  5/8 Noticeable savings. 
Use less fuel   

3/8 Always need to add 
extra while cooking  

3/8 = Yes 

safety 8/8 It is safe  0/8  
N/A 

5/8 = Yes 

Economic  5/8 Its economic  3/8 Wasteful; not good 
for long dishes  

7/8 = Yes 

Composition of briquettes 5/8 They are good 3/8 They should be 
bigger  

3/8 = Yes 

Smoke level 3/8 Emits little smoke  5/8 Smoke dirties pots 
and affects eyes 

4/8 = Yes 

Size of briquette pieces  6/8 They are good 2/8 They are small and 
fall between grills  

5/8 = Yes 

Cleanliness of pot bottoms 4/8 Does not dirty 
much 

4/8 Dirties the pots a lot  4/8 = Yes 

Temperature intensity 7/8 High heat; quick to 
cook 

1/8 Good heat but lasts 
short time  

4/8 = Yes 

Weight  4/8 Its good 4/8 It’s too light; Should 
be denser  

4/8 = Yes  
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Within the final evaluation questionnaire, participants were asked to report the amount of fuel they used 

within the two week period. Table 13 shows the weekly and daily briquette consumption for each household, 

as well as the number of times and hours used per day. On average, 2.4 kg of briquettes were used per day by 

the participants. On average they cook twice per day and up to 3 hours in totality.    

 

TABLE 13: SELF REPORTED BRIQUETTE USAGE – HOUSEHOLDS 

 MAX01 MAX02 MB01 MB02 PC01 PC02 MLH01 MLH02 

Household Size 
 

7 11 8 11 10 6 7 11 

Number of sacks used per 
week (4kg) 

4 5 3 7 4 4 3 3 

Quantity of briquettes  
used per day (Kg) 

2,3 Kg 2.9 Kg 1,7 Kg 4 Kg 2,3 Kg 2,3 Kg 1,7 Kg 1,7 Kg 

Number of times used 
per day 

2 2 3 1 2 2 2 1 

Number of hours used 
per day 

4 4 2 4 1.5 3 2 3 

 

Household participants were finally asked whether they would be willing to purchase these briquettes if 

available in the markets. The majority of respondents answered yes. One of the respondents however said 

they would only buy them if the smoke issue is resolved. The respondent which answered “no” mentioned 

that it is due to the bag size. She would prefer to buy in a bulk quantity. The participants were also asked 

which package size they would prefer to purchase the briquettes in. The large majority mentioned sizes 

between 50-70 kg’s. This directly corresponds to the packaging of conventional charcoal in Maputo.    

With regards to the price which households are willing to pay for the charcoal, 6 out of 8 are willing to buy 

them at a price equivalent to that of conventional charcoal (12 Meticais/Kg  or 0.4 US Cents). Only two 

participants would buy the briquettes if they were slightly more expensive.  

TABLE 14: MARKET WILLINGNESS TO PAY – HOUSEHOLDS 

 MAX01 MAX02 MB01 MB02 PC01 PC02 MLH01 MLH02 

Would you buy this 
fuel if it was 
available in 
markets? 

Yes No N/A Yes Yes Yes Yes Yes 

Why would you 
buy it or not? 

Only if 
smoke 
problem 
is fixed 

Bag size 
is too 
small 

N/A I liked it, 
its 
economic 

N/A Its 
simple 
to use 

N/A Economic 

What package size 
would you like to 
buy it in? 

4 kg as 
well as 
50 Kg 

70 Kg 50 Kg 50 Kg 50 Kg 50 Kg 70 Kg 50 Kg 

Would you buy it if 
it’s the same price 
as charcoal? (12 
Meticais/Kg) 

Yes No Yes Yes Yes Yes Yes No 

Would you buy it if 
it was just a little 
more expensive?  

Yes No Yes No No No No No 
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3.3. INSTITUTIONAL PILOT BASELINE FUEL RESULTS 

 

In parallel to the household briquette pilot, the institutional pilot targeted cooked food vendors at municipal 

markets to test the briquettes. The majority of these vendors rely exclusively on charcoal to run their business. 

In many cases charcoal burns day-long within the stoves, as a means to keep food warm for clients. This is to 

avoid lighting a new batch of charcoal each time, as this is a time consuming activity. The health and 

environmental impacts associated with this mass consumption of charcoal are detrimental.  

 

 

Figure 5: Cooked food vendors at municipal markets of Maputo  

 

3.3.1. BASELINE FUEL USAGE AND SOCIO ECONOMIC CHARACTERISTICS OF PARTICIPANTS  

 

Six cooked food vendors in three municipal markets were chosen to participate in the pilot. As seen in table 

15, all participants are female and owners of the cooked food establishments where they also work. On 

average these ladies have been operational for five and a half years, catering to around 44 customers per day. 

They work 10 hours a day, 6 days a week and 12 months per year. Their monthly revenue is at an average of 

4930 Meticais (164 USD). All but one cook inside closed spaces, with restricted ventilation.  

All cooked food vendors make use of charcoal for preparing their dishes. It is estimated that on average they 

use 7.8 kg of charcoal per day. Most of them purchase their charcoal on a daily basis at the same market 

where they work. On average they spend 2815 Meticais (94 USD) per month on the purchase of this fuel.  
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TABLE 15: INSTITUTIONAL PILOT PARTICIPANT SOCIO-ECONOMIC INFORMATION. 

 Vendor 1 
EV01 

Vendor 2 
EV02 

Vendor 3 
KA01 

Vendor 4 
KA02 

Vendor 5 
BZ01 

Vendor 6 
BZ02 

Participant name  Isabela Bila Judite 
Nhambe 

Constancia 
Zevene 

Constancia 
Novela  

Flavia Mario Ana Sambo 

Market name  Estrela 
Vermelha 

Estrela 
Vermelha 

Khalene Khalene Bazuca Bazuca 

Participant 
function  

Owner Owner Owner Owner Owner Owner 

Number of 
workers 

3 2 1 2 4 1 

Years of 
operational 

3 2 10  7 10 1.5 

Cooking location  Inside  Outside Inside Inside Inside Inside 

Number of warm 
plates per day 

50 35 60 50 40 30 

Hours 
operating/day  

10 10 10 10 10 9 

Days 
operational/week  

6 6 6 6 6 6 

Months 
operational/year  

12 12 12 12 12 12 

Monthly revenue N/A 4500 Mts 
(150 USD) 

3000 Mts 
(100 USD) 

N/A 7300 Mts 
(243 USD) 

N/A 

 

TABLE 16: INSTITUTIONAL PILOT PARTICIPANT BASELINE FUEL USE AND PURCHASE INFORMATION  

 Vendor 1 
EV01 

Vendor 2 
EV02 

Vendor 3 
KA01 

Vendor 4 
KA02 

Vendor 5 
BZ01 

Vendor 6 
BZ02 

Cooking energy 
source 

Charcoal Charcoal Charcoal  Charcoal  Charcoal Charcoal  

Where fuel is 
bought 

Same 
market 

Same 
market 

Xiquelene 
Market 

Same 
market 

Same 
market 

Another 
market  

Distance of 
purchase location 

Less than 10 
minutes 

Less than 10 
minutes 

Up to 1 hour Less than 10 
minutes 

Less than 10 
minutes  

Up to 30 
minutes  

Frequency of 
purchase 

Daily Daily Daily Daily Once a week Twice a 
month  

Quantity bought 
each time 

6 cans full 
(2 litre cans) 

4 cans full 
(2 litre cans) 

1 x 10 Litre 
can full 

4 cans full 
(2 litre cans) 

One sack 
(70 kg) 

One sack  

Estimated monthly 
quantity 

216 Kg 144 Kg 192 kg 144 kg 280 kg 140 kg 

Estimated daily 
quantity  

9 Kg 6 Kg 8 Kg 6 Kg 11.7 Kg 5.8 Kg  

Monthly fuel 
expenditure  

3600 
Meticais 

3150 
Meticais 

3060 
Meticais 

3200 
Meticais 

2580 
Meticais 

1300 
Meticais  
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3.3.2. CONTROLLED COOK TEST RESULTS – BASELINE FUEL  

Table 17 shows the aggregated results from the controlled cook-tests performed with conventional charcoal. 

The data shows that on average  the vendors use 1.85 kg of charcoal  to cook food for an average time of 94 

minutes. When only considering the main dish, the average amount of charcoal used is 2.4 kg for an average 

duration of 127 minutes. Side dishes such as fried potatoes, xima, rice and pasta require an average of 1.5 kg 

of charcoal to prepare, for around 61 minutes of time. It should be noted that the vendors prepare several 

dishes per day. The amount of charcoal therefore used only corresponds to one of these dishes. The daily fuel 

consumption is later taken into account.  

TABLE 17: INSTITUTIONAL CONTROLLED COOK TEST RESULTS – BASELINE FUEL   

Dish Average Charcoal 
quantity used  

Average weight of 
ingredients (excluding 
water) 

Average cooking time  

Beans 3,14 kg  2,4 kg 200 minutes  

Chicken curry  1,33 kg 2,16 kg 105 minutes  

Fried fish 1 kg 1,1 kg 28 minutes 

Beef stew 3,23 kg 3,5 kg 150 minutes 

Fish curry  3,32 kg 3 kg 150 minutes  

Fried potatoes 0,5 kg 1 kg 38 minutes  

Rice 1,68 kg 2 kg 80 minutes  

Xima (maize porridge)  2.23 kg 2,6 kg 86 minutes  

Pasta  1,6 kg 1 kg 40 minutes  

Average  2 kg 2,1 kg 97 minutes  

Average main dishes  2,4 kg 2,4 kg 127 minutes 

Average side dishes  1,5 kg 1,7 kg 61 minutes  

 

3.3.3. SELF REPORTED FUEL USAGE 

As seen in table 18, data from the participant’s daily score cards shows that on average, vendors prepare one 

main dish for 14 people. For this they need 2.2 kg of charcoal. On average they cook each dish for 140 minutes. 

The vendors also reported that they prepare several main dishes per day. If 4 such dishes are prepared on a 

daily basis, then a total of 8.8 kg’s of charcoal is consumed per day just to prepare the main dish.   

Table 19 shows the results for the preparation of side dishes such as rice, xima and pasta. On average such are 

cooked to feed 23 people. Cooking side dishes usually happens in a large pot. To prepare the side-dishes, it is 

estimated that 1.8 kg’s of charcoal is needed for the cooking time of 87 minutes. The vendors usually prepare 

only one portion of side-dish per day. Together with the main dish, it can be concluded that cooked food 

vendors use up to 10.6 kg of charcoal per day (as self-reported) to cater towards their clients. 

TABLE 18: BASELINE-FUEL SELF REPORTED USAGE – FOR MAIN DISH COOKED  

Household  Average number of 
people cooked for  

Average Cooking 
time  
(Minutes) 

Average amount of 
charcoal used  (Kg) 

Average number 
of meals cooked 
per day 

Vendor 1 (EV01) 12 120 1,9 4 

Vendor 2 (EV02) 16 80 2,5 3 

Vendor 3 (KA01) 10 203 1,6 5 

Vendor 4 (KA02) N/A N/A N/A N/A 

Vendor 5 (BZ01) 20 110 2,5 5 

Vendor 6 (BZ02) 10 188 2,3 5 

Average  14 140 2,2 4 
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TABLE 19: BASELINE-FUEL SELF REPORTED USAGE – FOR SIDE DISH COOKED  

Household  Average number of 
people cooked for  

Average Cooking 
time  
(Minutes) 

Average amount of 
charcoal used (Kg) 

Average number 
of meals cooked 
per day 

Vendor 1 (EV01) 30 90 2 2 

Vendor 2 (EV02) 31 70 1,6 2 

Vendor 3 (KA01) 19 120 1,7 1 

Vendor 4 (KA02) N/A N/A N/A N/A 

Vendor 5 (BZ01) 15 100 1,9 1 

Vendor 6 (BZ02) 20 55 2 1 

Average  23 87 1,8 1.5 

 

3.4. INSTITUTIONAL BRIQUETTE PILOT RESULTS  

 

 

Figure 6: Cooked food vendor using briquettes during pilot  

 

3.4.1. CONTROLLED COOK TEST RESULTS – BRIQUETTES  

Table 20 shows the cumulative results from two controlled cook tests carried out with the cooked food 

vendors. On average, they used 1.7 kg of briquettes to prepare the tested dishes. The total cooking time was 

118 minutes. When considering the preparation of the main dishes such as the curries and stews, 2 kg of 

briquettes were required. These were used to cook for 137 minutes. With regards to the preparation of the 

side dishes, on average, 1.1 kg of briquettes was required. The cooking time for this was 70 minutes.   
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TABLE 20: INSTITUTIONAL CONTROLLED COOK TEST RESULTS – BRIQUETTE  

Dish Average briquette 
quantity used  

Average weight of 
ingredients (excluding 
water) 

Average cooking time  

Chicken stew 1,3 kg 1,6 kg 137 minutes 

Fish curry  1,9 kg 1,6 kg 187 minutes 

Beans 2,3 kg 1,2 kg 194 minutes 

Grilled chicken  1,4 kg 1,9 kg 43 minutes 

Beef stew 3 kg 2 kg 125 minutes  

Fried potatoes  0,9 kg 0,8 kg 82 minutes 

Rice 1,3 kg 1,4 kg 58 minutes  

Average  1,7 kg 1,5 kg 118 minutes 

Average main dishes  2 kg 1,7 kg 137 minutes 

Average side dishes  1,1 kg 1,1 kg 70 minutes 

 

3.4.2. SELF REPORTED FUEL USE RESULTS  

Table 21 shows the summarised data from the daily score cards regarding fuel usage to prepare the main 

dishes. On average, the vendors use 1.3 kg to prepare each meal, which feeds on average 13 people. The time 

required to cook each dish is 113 minutes. Usually, the vendors cook 4 such dishes each day. This would result 

in 5.2 kg’s of briquettes for a day’s cooking (main dish only)    

Similarly, table 22 shows the data from the daily score cards regarding the side-dishes. On average 1.28 kg’s of 

briquettes are needed for 75 minutes worth of cooking. This is reported to be sufficient for catering to 27 

clients. The participants reported to cook these side-dishes an average of 1.5 times per day. This equals to 1.92 

kg’s of briquettes for a day’s worth of cooking.  

When considering both the main dish and the side-dish, it can be concluded that the vendors use up to 7.1 kg’s 

of briquettes per day.     

TABLE 21: SELF REPORTED BRIQUETTE USAGE – MAIN DISH  

Household  Average number of 
people cooked for  

Average Cooking 
time  
(Minutes) 

Average amount of 
Briquettes  used  
(Kg) 

Average number 
of meals cooked 
per day 

Vendor 1 (EV01) 15 180 1,5 4 

Vendor 2 (EV02) 13 86 1,3 3 

Vendor 3 (KA01) 9 160 1,4 5 

Vendor 4 (KA02) N/A N/A N/A N/A 

Vendor 5 (BZ01) 19 80 1,8 5 

Vendor 6 (BZ02) 10 58 0,6 5 

Average  13 113 1,3 4 

 
TABLE 22: SELF REPORTED BRIQUETTE USAGE – SIDE DISH  

Household  Average number of 
people cooked for  

Average Cooking 
time  
(Minutes) 

Average amount of 
Briquettes used 
(Kg) 

Average number 
of meals cooked 
per day 

Vendor 1 (EV01) 30 90 1,5 2 

Vendor 2 (EV02) 20 56 0,9 2 

Vendor 3 (KA01) 28 130 1,2 1 

Vendor 4 (KA02) N/A N/A N/A N/A 

Vendor 5 (BZ01) 25 41 2 1 

Vendor 6 (BZ02) 30 57 0,8 1 

Average  27 75 1,28 1.5 
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Bellow are direct quotes from the cooked food vendors regarding their experience with the briquettes. The 

vendors were asked what they like, dislike and would like to see improved about the briquettes.  

All participants stated that they like the ease with which they could light the briquettes. They said it was quick 

and simple to use. Some of the participants also mentioned that the briquettes emitted little smoke and were 

clean to use. This sentiment however was not shared by others. Some complained of the intense smoke and 

smell which some of the briquettes emitted. They reported that batch “C” was least desirable due to this issue. 

Another shared complained was that the briquettes “do not last for long” when being used. They seem to burn 

out faster than conventional charcoal.  

Areas of improvement suggested by participants include the reductions of smoke and increase in burning time 

of the briquettes. Other suggestions mentioned are to package the briquettes in larger bags as well as 

introduce stoves more appropriate for briquette use. It seems as if the charcoal stove models sold in Maputo 

allow for the briquette pieces to fall through the grid on which they should rest.  

  

TABLE 23: PARTICIPANT PERCEPTION ABOUT COOKING WITH BRIQUETTES  

Isabel Bila  (EV01)) 

What do you like about the briquettes?  

 
“I use less quantity of briquettes compared to normal charcoal. They heat up quicker and do not dirty the 
pots as much” 
 

And what don’t you like about the briquettes? 
 
“The briquettes in bag labeled C emit a lot of smoke” 
 

How do you recommend us to improve this product?  
 
“To create a stove best suited for these briquettes as well as to develop a chimney which takes the smoke 
away” 

 

Judite Nhambi (EV02) 

What do you like about the briquettes?  
 
“The briquettes are good. They are easy to light and do not dirty the pots too much” 
 

And what don’t you like about the briquettes? 
 
“The thin long briquettes labelled C emit too much smoke. I don’t like them” 
 

How do you recommend us to improve this product?  
 
“I would like a suitable  stove for this type of fuel, as well as for it to come in larger bag sizes”  
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Constancia (KA01) 

What do you like about the briquettes?  
 
“It is easy to handle and use”  
 

And what don’t you like about the briquettes? 
 
“I do not like the smoke emitted by some of the charcoal. The batch received last week did not emit as much 
smoke as this one. This resembles firewood ” 
 

 

Adelia (KA02) 

What do you like about the briquettes?  
 
“It is easy to use. The square formed briquette is better, as it does not emit smoke or smell”  
 

And what don’t you like about the briquettes? 
 
”It does not last for too long once alight”  
 

How do you recommend us to improve this product?  
 
“Improve on the time the charcoal maintains alight”  
 

 

Flavia (BZ01) 

What do you like about the briquettes?  
 
“It burns well and fast and does not emit too much smoke while cooking”  
 

And what don’t you like about the briquettes? 
 
”The briquettes finish too fast while cooking. They do not last long”  
 

 

Anna (BZ02) 

What do you like about the briquettes?  
 
“It is easy and fast to light”  
 

And what don’t you like about the briquettes? 
 
”It does not last for too long and this time it is the briquette shaped like a biscuit which is emitting a lot of 
smoke”  
 

How do you recommend us to improve this product?  
 
“It should be more resistant and emit less smoke”  
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3.4.3. RESULTS FROM THE BRIQUETTE EVALUATION QUESTIONNAIRE–INSTITUTIONAL PILOT  

Table 24 is a compilation of user appraisal results about various characteristics of the briquettes. The pilot 

participants appreciated factors such as the ease of lighting; heat up time; temperature intensity and safety. 

These were all seen as being an improvement to conventional charcoal. It is however noteworthy that various 

factors were also frowned upon. Most significantly, the participants disliked the time duration of the burning 

briquettes. They believe that “it does not last long before it finishes”. Other shortfalls include the strong smell 

which some of the briquettes emitted, as well as the undesired smoke from certain batched. Half of the 

vendors also mentioned that the briquettes blacken the pot bottoms more than conventional charcoal. 

 

TABLE 24: USER APPRAISAL QUESTIONNAIRE RESULTS - INSTITUTIONAL BRIQUETTE PILOT  

Criteria  Like Reasons  Dislike Reasons  Is it better 
than 
charcoal? 

Ease of lighting  6/6 Its quick and easy 
 

0/6 N/A 6/6 = Yes 

Time to heat up stove 6/6 Its fast 
 

0/6 N/A 6/6 = Yes  

Time to heat up food 6/6 Its faster as it starts 
quickly 

0/6 N/A 6/6 = Yes 

Heat time (how long they last) 1/6 It lasts long 
 

5/6 It does not last long. 
Finishes quickly  

3/6 = Yes 

Total cooking time 6/6 Its normal 
 

0/6 N/A 6/6 = Yes 

Quality of briquettes  4/6 Its good, except for 
the long thin type 

2/6 They emit too much 
smoke  

4/6 = Yes 

Cleanliness  4/6 It burns clean  
 

2/6 It dirties the pots 4/6 = Yes 

Smell 3/6 Not too much smell 3/6 The smoke has a 
strong smell 

3/6 = Yes 

Quantity used for cooking  3/6 Its normal 3/6 It lasts short time in 
stove  

4/6 = Yes 

safety 6/6 No one got hurt; 
Sparks don’t fly out 

0/6 N/A 6/6 = Yes 

Economic  4/6 Its economic  2/6 It finishes too quickly 
once burning  

4/6 = Yes 

Composition of briquettes 4/6 It is good; the long 
thin ones are best 

2/6 Preference for larger 
size  

4/6 = Yes 

Smoke level 2/6 Its good; only some 
have smoke  

4/6 Thin/long ones emit 
smoke. Hurts eyes 

2/6 = Yes 

Size of briquette pieces  4/6 Average; Don’t 
need to break them 

2/6 Too small. Not good 
for average stoves 

3/6 = Yes 

Cleanliness of pot bottoms 3/6 It doesn’t dirty pot 
bottoms 

3/6 Blackens pot 
bottom. Bag C worse 

3/6 = Yes 

Temperature intensity 6/6 Its normal; its 
faster 

0/6 N/A 6/6 = Yes 

Weight  5/6 Easy to transport 1/6 Bags should be 
larger 

5/6 = Yes  
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Table 25 shows the results from the final evaluation questionnaire which allows the participants to state how 

much fuel they have used. Based on their reporting, an average of 9 briquette sacks (of 4 kg each) was used 

per week by the vendors. The lowest consumption was 6 sacks, while the largest was 14 sacks per week. 

Considering that the work week is six days for this sector, it can be estimated that 6 kg’s of briquettes are used 

on a daily basis by the average vendor.   

TABLE 25: SELF REPORTED BRIQUETTE USAGE – INSTITUTIONAL USERS  

 Vendor 1 
EV01 

Vendor 2 
EV02 

Vendor 3 
KA01 

Vendor 4 
KA02 

Vendor 5 
BZ01 

Vendor 6 
BZ02 

Clients per day 
 

50 35 60 50 40 30 

Number of sacks used per week 
(4kg) 

6 11 10 14 6 8 

Quantity of briquettes  used per 
day (Kg) 

4 Kg 7 Kg 6,7 Kg 9,3 Kg 4 Kg 5,3 Kg 

Number of times used per day 2 2 1 1 2 2 

Number of hours used per day 360 300 420 480 190 180 

 

As seen in table 26, all but one cooked food vendor will buy the briquettes if available in the markets. The 

vendor not willing to purchase, states the reason as being the small packaging. She would prefer larger 

packaging of 50 kg. Two of the vendors however maintain that they will only buy the briquettes if the smoke 

problem is improved upon. Furthermore, the participants were asked if they would buy the briquettes if at an 

equivalent price to conventional charcoal. Only three maintained that they could buy. When the participants 

were asked if they are willing to purchase the briquettes at a price slightly higher than conventional charcoal, 

none were willing to do so.   

TABLE 26: MARKET WILLINGNESS TO PAY – INSTITUTIONAL USERS  

 Vendor 1 
EV01 

Vendor 2 
EV02 

Vendor 3 
KA01 

Vendor 4 
KA02 

Vendor 5 
BZ01 

Vendor 6 
BZ02 

Would you buy this fuel if 
it was available in 
markets? 

Yes Yes Yes Yes No Yes 

Why would you buy it or 
not? 

I like this 
new 
charcoal 

Now that 
I’ve used it I 
like it 

Only if it 
doesn’t 
emit so 
much 
smoke  

Its good I prefer the 
larger bag 
sizes  

Only the 
one which 
doesn’t 
emit smoke  

What package size would 
you like to buy it in? 

50 Kg 50 Kg 4 Kg 4 Kg 50 Kg 20 Kg 

Would you buy it if it’s 
the same price as 
charcoal? (12 
Meticais/Kg) 

Yes Yes No No No Yes 

Would you buy it if it was 
just a little more 
expensive?  

No No No No No No 
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4. SYNTHESIS OF DATA AND DISCUSSION  

 

4.1. ESTIMATED DAILY FUEL CONSUMPTION  

It was possible to collect the daily fuel consumption results through various means during the pilot project. 

These include the stated consumption by the users; the results from the controlled cook tests; as well as the 

results from the daily score cards. Each group of results is however subject to error. It is therefore necessary to 

aggregate the data from the three sources to reach an average consumption figure.  

By doing so, it can be said that households consume on average 2.77 Kg of charcoal per day (83.1 kg per 

month), and match this need with 2.48 kg’s of briquettes (74.4 kg per month). For institutional users such as 

the cooked food vendors, they require 10.37 kg of charcoal per day (270 kg per month) to satisfy cooking 

needs. For the same tasks, it is required 7.07 kg’s of briquettes per day or 183.8 kg of briquettes per month.  

It can therefore be said that a lower quantity of briquettes are necessary to prepare the daily meals, compared 

to conventional charcoal. For household users, this means 10% less in fuel weight; while for institutional users 

it is 32% reduction in fuel weight.      

TABLE 27: DAILY AND MONTHLY ESTIMATE FOR CHARCOAL AND BRIQUETTE USER CONSUMPTION  

 Charcoal at 
household level 

Briquette at 
household level  

Charcoal at 
institutional level 

Briquette at 
institutional level  

Survey results 2.3 2.4 7.75 6.1  

Controlled cook-tests 3.3 1.93 11.85 9.1 

Daily score-cards 2.7 3.1 11.5 6 

Daily Average  2.77 kg 2.48 kg 10.37 kg 7.07 kg 

Monthly average  83.1 kg 74.4 kg 269.6 kg 183.8 kg 

 

4.2. USER APPRAISAL  

During the baseline fuel survey, respondents were asked what they think are the advantages and 

disadvantages of cooking with charcoal. Three advantages and three disadvantages were most prominently 

stated: 

Advantages: Disadvantages: 

 Accessibility and availability   Undesirable smoke  

 Economic al  Dirties pots 

 Safe and easy to use   Takes a long time to light  

If a new product is to enter the market as a direct competitor to conventional charcoal, it should be able to 

match the advantages of its competitor, as well as address the disadvantages. Doing so would incentivize 

clients to fuel switch.  

Based on the results from the user appraisal survey, the following three main advantages and disadvantages 

were associates with the briquettes: 

Advantages: Disadvantages: 

 Easy to light  High level of smoke and smell  

 Heat intensity   Not economical – Short burn time  

 Safe   Dirties pot bottoms  
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Based on the above stated factors, it can be deduced that the briquettes are an improvement to conventional 

charcoal only in the ease and speed of lighting. This is the only factor common amongst the advantages of 

briquettes and disadvantages of charcoal. It is also noticeable that two of the disadvantages associated with 

conventional charcoal are also stated as being undesirable with the briquettes (Smoke and dirtiness under 

pots). If not addressed, these factors may make it difficult to introduce briquettes in the Maputo market. It is 

further concerning that users perceive the smoke emitted from the briquettes to be stronger than that of 

conventional charcoal.  

Within the cooked food vending business, the performance of the briquettes was satisfactory to the users. 

They were able to cook all their dishes with the provided amounts. Below are some of the comments which 

were captured during the field work 

 

 

 

 

 

“It was possible for me to cook all my 

typical dishes with the briquettes” 

Flavia Mario – Bazuca Market  

“I used the briquettes for everything. To 

make rice, beans, stews and grill fish 

and chicken” 

Constancia Novela – Khalene Market   

“The briquettes work the best for 

grilling meat” 

Isabela Bila – Estrela Vermelha  Market  
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4.3. SUGGESTED IMPROVEMENTS  

 

Conventional charcoal is produced from natural forests (leading to deforestation) at a wasteful ratio of 8 to 1 

(wood to charcoal conversion). The Briquettes are produced from renewable sources and waste products at a 

conversion ratio of 2 to 1. Therefore only ¼ of raw material is used, to produce a cooking fuel higher in energy 

content. This however means that 30% of volatile material is present in the briquettes, compared to 5-10% of 

volatiles in conventional charcoal. Volatiles cause a stronger smell when burned as well as more smoke. This 

was stated as undesirable by pilot participants whom tend to cook indoors.   

One possible solution to reduce the smoke level and stronger smell of the briquettes is by increasing the 

temperature in the torrifaction process to burn away more of the volatiles. It may also be that some of the raw 

material or ingredients used to make the briquettes are in part responsible for the higher smoke. Replacing 

them with other material might be another solution.  

Another complaint by the pilot participants is related to the burning time of the briquettes. They perceive it as 

being too short, and in turn not-economic when cooking long simmering dishes. It is often that the participants 

needed to add more briquettes during the cooking process. This is less frequent with conventional charcoal. 

This happens because the energy rate in the briquettes is more intense and as a result they burn out faster. 

It is recommended to increasing the size and density of the briquettes to 40-50 mm. This can increase burning 

time and thus make the briquettes more suitable for long simmering dishes. 

Alternatively the current product can be marketed as most suitable for grilling (barbecuing) outdoors. In this 

case the smoke level might not be so much of an issue. This approach however might only target middle 

income households which grill for leisure purposes, campers and possibly also cooked food vendors 

specialising in grilled meat. The larger market potential of household daily users of charcoal will be excluded. 

 

 

 

 

 

 

 

 

 

 

 

 

                                                           For more information contact Boris Atanassov at 

                                     Boris@greenlight-info.com  


