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Abstract 

 

 

Sustainability criteria initiatives are growing worldwide because of sustainable production. 

However, some authors argue that the relevance of these criteria depend on climate 

conditions, political agendas and other factors.  

This study aims to identify and assess the Mozambican criteria for sustainable ethanol (from 

sugarcane) production, its operationalization, implementation through policy and its 

consequences for different stakeholders. The assessment of sustainability criteria was made 

based on eighteen environmental and socio-economic criteria that were previously identified 

and scored in order of relevance (high, medium or low) by stakeholders, according to their 

views and opinions. 

The findings indicate that all stakeholders agree with importance of having sustainability 

criteria for the country. However, there is some disagreement in criteria relevance, and the 

arguments such as country‘s objectives, institution/company‘s interests, poverty and lack of 

technologies are the cause of disagreement. Concerning policy instruments, regulatory 

instruments, market based through certification and voluntary agreements are deemed to be 

the best instruments for implementing sustainability criteria and respective indicators. 

Voluntary agreement was found to be suitable for criteria that are for Government 

responsibility. Implementing these policies is costly; nonetheless, the outcomes will be 

beneficial to all stakeholders. Mozambique may benefit from better investors and 

technologies, guaranteed market, better working conditions, rights and salaries for local 

communities, improved local farmer‘s skills, and ultimately the attainment of the states 

objective of a reduction in fossil fuel dependency and poverty reduction. 

 

Key words: Ethanol, Stakeholders, Sustainability Criteria, Operationalization, Policy 

Instrument 
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1. Introduction 

1.1 Background 

Biofuel production is increasingly becoming one of the most important options to respond to 

climatic change and a reduction in fossil fuel which is now becoming scarce (Royal Society, 

2008). Biomass is growing as good alternative for biofuel production as it provides a clean, 

renewable source, and improves energetic, economic and environmental sectors (Gavrilescu, 

2008). Though there are many types of suitable biomass for biofuel production, this study 

focuses on sugarcane for ethanol production in Mozambique.  

Mozambique is mainly an agricultural country, where 80% of its population is dependent on 

agriculture, and most of farmers are from family sectors with low agricultural inputs. As a 

result, the agricultural sector accounts only for 25-26% of gross domestic product (GDP) 

(INE, 2007). Additionally, more than 70% of the Mozambican population lives in rural area 

plagued with lack of employment opportunities and poor infrastructures (INE, 2007). To 

tackle this problem, Mozambique has developed a poverty alleviation program (PARPA) for 

rapid and broad economic growth to benefit the poor (PARPA, 2001). The strategy is to 

promote foreign and mega projectors with gains in productivity, small manufacturing sectors 

and trade expansion (Ecoenergy, 2008). 

The current sugarcane companies are aid in poverty alleviation as they contribute to 26.000 

local jobs. Therefore, promoting sugarcane for ethanol production, it is an opportunity for 

Mozambique to increase the employment and the contribution of agricultural sector for the 

country‘s economy. 

Additionally, Mozambique imports fossil fuel and the constant price fluctuation has had an 

impact on the Government budget in 2008, where economic growth declined in 0.5% and the 

state lost aproximately USD 115 million
1
. Consequently, ethanol production will reduce this 

burden as well as the US$270 million costs of annual imports which represent 11% of total 

national imports (Namburete, 2007).  

Studies by Ecoenergy (2008), revealed that the country has huge potential for sugar cane 

production, and around 5million hectares of land were identified for sugarcane plantation. 

Currently there are at least three big ethanol productions projects: PROCANA (the biggest in 

Africa); Petromoc/Cofamosa and Principle energy
2
 (table 1). 

                                                 

 
1
 Antonio Saide, ME, Department of Renewable Energy: Personal Communication, 07/08/08 

 
2
 Julieta Zandamela, Cepagri: Personal communication, 13/08/08) 



8 

Table 1- Ethanol Projects in Mozambique 

Name Stage Location Area (ha) 

PROCANA Preparing the field Massingir -Gaza 30.000 

COFAMOSA Feasibility studies Maputo 29.000 

Principle energy Approved Dombe - Manica 18.000 

Source: Cepagri, 2008. 

 

According to Johnson & Emmanuel (2006), it is estimated that in 2025 Mozambique will 

produce around 3000 million litres of ethanol from sugarcane (Figure 1). Because of the 

limited consumption in Mozambique (15% of all total fuels) most of these products will be 

exported (Lusa, 2008). Potential markets for surplus biofuels, in particular, ethanol have been 

identified in a number of countries, including in Europe (Namburete, 2006), however, those 

countries have set legislation to importation of biofuel, which is based on sustainability 

criteria initiatives. Considering those initiatives are the key for market access, the 

Mozambican Government has started its own organization which includes different 

stakeholders to develop and discuss the strategy for biofuel production, coordinated by 

Ministries of Agriculture and Energy.  

 

Figure 1 – Scenarios for ethanol production (million/litres) from sugar cane in SADC 

countries by 2025 

 

 

 

 

 

 

 

 

 

 

 

 
 

Source: Johnson & Emmanuel (2006) - Bio-energy trade and regional development:the case of ethanol in 

southern Africa. 
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Overview of ethanol production chain 

Ethanol, C2H5OH, it is a fluid that can be obtained synthetically or via the fermentation of 

forest or agricultural biomass containing sugar, starch or cellulose (Larsson, 2006). There are 

numerous alternatives to produce ethanol from different biomass feedstock; however, this 

study focuses specifically on ethanol from sugarcane (Fig. 2). According to Smeets et al. 

(2008), once sugarcane is planted, fertilizers are used to maintain the crops. Then, the crops 

are harvested repeatedly (manually or mechanically) until the productivity declines. 

Sometimes the process involves cane burning to reduce harvesting and transportation costs. In 

the mill, the sugarcane is washed, chopped, shredded, mixed with water and crushed. The 

sucrose product containing juice is converted into alcohol using yeast (fermentation) after it is 

purified and distilled.  

Figure 2 – Ethanol production process 

 

 

 

 

 

 

 

 

 
Source: Ecoenergy (2008) 

Ethanol from sugarcane is by far the cheapest fuel to produce, because there is no need to 

make a transformation from carbohydrates to sugar, which is after fermented to alcohol 

(Biopact, 2007). According to Xavier (2007), the following are the advantages of making 

ethanol from sugarcane:  

o Ethanol produced from sugar consumes less non renewable fuel in comparison with 

corn;  

o Sugarcane has a highly favorable energetic balance, compared with other ethanol 

sources (sweet beet, corn, sweet sorghum, etc); 

o Sugarcane‘s productivity is roughly twice that of corn-based ethanol (liter per 

hectare), when there is favorable climate; 

o Apart from ethanol, sugar and electricity are other by products.  

Sugarcane Extraction Purification 
Crystalization 

Fermentation 
Distillation Dehydration Ethanol 
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1.2 Problem Statement 

There are lots of concerns related to the sustainability of the ethanol production. Except for 

Brasil‘s ethanol which has positive experiences, the negative impacts of the ethanol 

production have been hotly debated. Sometimes the negative impacts appear to outweigh the 

positive ones (UN Energy, 2007). For example, land use pattern and losses of natural 

resources could occur due to high demand of land needed for sugarcane production (Verdonk, 

Dieperink, & Faaij, 2007). Likewise, ethanol production is considered risky due to its 

competitiveness with land for food production affecting more developing countries 

(Doornbosch & Steenblik, 2007). Thus, it can be seen in actual increase of food price. 

To overcome the above mentioned concerns and endorse certification on ethanol produced 

sustainably, environmental and social principles, criteria and indicators have been designed all 

over the world. Nevertheless, it has been argued that the relevance of criteria depends much 

on specific crop‘s conditions (eg. soil, climate), production processes in different regions (eg. 

water and waste management, fertilizers used) (Schmitz, 2007) and political agendas. 

Therefore, in the Mozambican context what are the relevant criteria? How can they be 

operationalize and incorporated into policy? and what will be the consequences of 

implementing these criteria for different stakeholders? This study aims to answer these 

questions based on the informations gained from different stakeholders and literatures. 

 

1.3 Conceptual Research Design 

1.3.1. General and Specific Research Objective 

In general, this study aims to investigate the relevant sustainability criteria as a path for 

certified ethanol production by investigating the possibility of their implementation and the 

consequences to different stakeholders in Mozambique.  

In order to achieve the main objective, the following four sub-objectives were identified: 

1) To investigate the relevant sustainability criteria for ethanol production based on 

sugarcane; 

2) To investigate the operationalization of sustainability criteria for ethanol production 

based on sugarcane; 

3) To investigate the path for implementing the sustainability criteria through policy; 

4) To investigate the perceived consequences of implementing those criteria to different 

stakeholders (Government, Private Sector, Research Institutions; NGO‘s; and Local 

Communities). 
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1.3.2. General and Specific Research Questions 

The following four general and other specific research questions that guided this study are:  

1) What are the relevant sustainability criteria for ethanol from sugarcane within the 

Mozambican context, according to relevant stakeholders? 

2) How can sustainability criteria for ethanol production be operationalized according to 

relevant stakeholders? 

i. Are those criteria differently operationalized and prioritized among different 

actors in Mozambique (Government Institutions, private sectors and NGO‘s).  

ii. Are those criteria differently operationalized compared to International 

sustainable criteria (EU commission and EU countries) 

iii. Where are similarities and differences in opinions regarding sustainability 

criteria for ethanol production? 

iv. Is it useful to make distinctions between domestic and exported ethanol in 

terms of criteria? 

3) How can those operationalized sustainability criteria be implemented through policy? 

i. Which institution should be responsible for integrating criteria into policy? 

ii. At which Government level should different sustainable criteria be integrated? 

iii. How can ethanol production be monitored by respective Government 

institution? 

iv. What system of certification is feasible for sustainable ethanol production? 

v. What incentives can be set to stimulate sustainable ethanol production? 

4) What are the consequences of implementing criteria for sustainable ethanol production 

for different stakeholders (Government, private sector, NGO‘s and small farmers)? 

i. What are the economic costs for different stakeholders?  

ii. What are the opportunities (technologies, markets and others) for different 

stakeholders? 

iii. What are the environmental benefits locally and globally? 
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1.4 Methodology 

1.4.1. Study Area 

The study was carried out in Mozambique, which is located in the southeastern coast of 

Africa (figure 3). Expert interviews were held in Maputo, the capital city of Mozambique, 

also located in Southern part of the country. This choice was due to proximity to all of the 

Governmental central Institutions and other major Institutions and organizations dealing with 

biofuels.   

Interviews with local communities took place in the district of Massingir within the Gaza 

Province, which is around 400km away from Maputo city. In this district, the Procana 

Company produces sugarcane for ethanol. According to Lusa (2008), Procana is considered 

be the biggest Ethanol Company in Africa and therefore communities of this district were 

selected for interviews. It is important to understand the significant impact that the ethanol 

projects can have to the locals in terms of jobs, infrastructures and other social aspects.   

 

Figure 3 - Mozambique Location and Respective Provinces 

 

 

Source: Google image accessed on 23
rd

 January, 2009. 
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1.4.2. Approach 

There are many criteria that can be found in initiatives like the Renewable Transport Fuels 

obligation (RTFO – UK), Testing framework for sustainable biomass (Netherlands), Low 

carbon Fuel Standard for California (USA), Sustainable standards for bioenergy (WWF, 

Germany), The EU commission initiative and others (Gnansounou, Panichelli, & Villelas, 

2008).  

Part of the approach used in this reasearch was taken from ―The Sustainability of Brasilian 

ethanol – an assessment of the possiblity of certified ethanol production‖, where 17 

environmental and socio economic areas of concerns were identified. The last, Companies‘ 

legislation Knowledge derived from other literatures (table 2). The reason this approach was 

chosen is that it tried to incorporate as many criteria as possible of different initiatives. 

To identify the relevance of the criteria, interviewees were given three qualitative values, 

which varied in their range of importance from: high, medium and low important and then the 

respondents were asked for explanations. A value of high means that the area of concern must 

be considered a sustainability criteria, medium is a facultative criteria and low should be 

excluded as relevant. 

Table 2- Areas of concern including respective criteria 

Criteria 

a) Environmental 

 

1. Water use 

2. Water pollution  

3. Biodiversity 

4. Soil erosion 

5. Fertilizer use 

6. Genetically modified organisms 

7. Sugarcane burning 

8. GHG emissions  

b)Socio economical 

 

1. Competition with food  production 

2. Employment 

3. Income distribution 

4. Land tenure 

5. wages 

6. Working conditions and working 

rights 

7. Child labor 

8. Social responsibilities and benefits 

9. Competitiveness 

10. Companies‘ legislation Knowledge 
Source: Smeets et. al (2008).  

 

 

 

 

 



14 

1.4.3. In- depth Interviews 

Twenty experts in Maputo city from Government Ministries, Private Sector, NGO‘s and 

Researchers were selected for in person interviews (table annex 1). The interview was formal 

and semi structured (table annex 2).  

Fifteen experts were subjected to all of the interviews questions. Because the other five did 

not have any experience related to biofuel activities, they were asked specific questions 

relating to certification, forest management and law, water management and other 

Mozambican legislations. 

Additionally, three leaders from three villages around the Procana Project and some members 

of community were interviewed. These interviews were held in the presence of the 

community members who also added valuable information. Members of community were 

only asked questions which related to their perception in relation to the Procana project. 

 

1.4.4. Literature Review 

Secondary data was extracted from different sources such as articles, books and websites 

related to the sustainable biofuel production and analyzed. Additionally, Mozambican and 

other International laws, regulations, strategies and signed conventions with regard to 

environmental and socio economic issues applied to the selected criteria were also collected 

and analyzed. This information was used to be informed about the current situation on biofuel 

in Mozambique. 

 

1.4.5. Data Analysis 

This descriptive report is produced based on the interview notes that were analyzed manually 

as well as secondary data. Information regarding relevant sustainability criteria was grouped 

into: Government Institutions; Universities, NGO‘s, Private Sector, Environmental Consultant 

and International organizations. Support is provided for each criterion, however, information 

on each organization was also provided. .  

For operationalization, policy instruments and consequences for stakeholders, information 

was analyzed and grouped based on same and/or different opinions. Notes from farmer‘s 

interviews are given as a support or contradiction of other stakeholders‘ views.   

Throughout the report, institutional names are used as way to identify the interviewee 

institution easily and to facilitate the discussion on their dynamics. However, the interviewee 

information does not automatically represent the institutional view. 
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1.5 Study Outline 

The present study has seven chapters as described below: 

Chapter one – This chapter gives background information on ethanol concerns and the 

overview of the problem statement. It also gives the general and specific objectives and 

research questions; as well as the methodology used to accomplish study objective. 

Chapter two - This chapter contains the six relevant theories used to build a conceptual 

framework. The theories are stakeholder analysis, stakeholder involvement, sustainability 

criteria assessment, sustainability criteria operationalization; policy instrument and ex ante 

evaluation analysis. In here, definitions and importance of theories to this study is also 

presented. 

Chapter Three - This chapter looks at relevant stakeholders and their involvement in biofuels 

activities. It also identifies the relevant sustainability criteria according to stakeholders view.  

Chapter Four – This chapter gives result on how different stakeholders operationalize the 

sustainability criteria. It also looks at different and similar indicator with International 

initiatives 

Chapter Five – Different policy instrument for promoting sustainable ethanol are discussed in 

this chapter. Moreover, in here, analysis on possible monitoring schemes based on 

stakeholders‘ views is presented. 

Chapter Six - This chapter evaluates the perceived consequences of sustainability criteria to 

different stakeholders. It also looks at the roles they can play in sustainable ethanol promotion 

and the possible risks of it. 

Chapter Seven – This chapter presents conclusions based on field and literature findings, 

followed by recommendations. 
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2. Conceptual Framework 

To fulfill the purpose of study, six relevant theories such as stakeholder analysis, stakeholder 

involvement, sustainability criteria‘s assessment, sustainability criteria‘s operationalization 

and ex ante evaluation are used as conceptual framework.  

These theories are important to this study and they can be connected as shown in Figure 4. 

The dynamics of the stakeholders is assessed to identify the key stakeholders, their opinion on 

sustainability criteria and on how to operationalize them. Based on the operationalized criteria 

stakeholders gave their views on the best policy option to implement sustainability criteria, 

which was analyzed using ex evaluation theory. So, in building policy and evaluating is the 

key assessing how different stakeholders think and unlocking their dynamics. Definitions, 

importance and further descriptions for each theory are given below. 

 

Figure 4 – Linking different theories to form a conceptual framework. 
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2.1. Stakeholder Analysis  

The word ―stakeholder‖ was first recorded in 1708 as ―a person who holds the stake or stakes 

in a bet‖ (Ramirez, 1997), since then many other definitions have been identified. For the 

purpose of this study, Freeman (1994:46) definition was applied: ―Stakeholder is any group or 

individual who can affect or is affected by the achievement of the organization‘s objectives‖. 

Stakeholder analysis is an approach used to identify and assess the role and importance of key 

people, groups of people or Institutions; that may significantly influence institution, policy, or 

project (Heugen & Oosterhout, 2002). According to Grimble & Chan (1995) ―Stakeholder 

analysis can be defined as an approach for understanding a system by identifying the key 

actors or stakeholders in the system, and assessing their respective interest in that system‖ (pp 

3-4). The definition by Grimble & Chan is particularly useful in this study because the 

approach involves understanding whole system, and instead of identifying and assessing some 

of the stakeholder‘s aspects attributes (such as role and importance).    

Stakeholder analysis is widely considered to be a relevant tool; however there are differences 

in its implementation. Honadle & Cooper (1989) approached stakeholder analysis by listing 

the stakeholders and the impact they have on the project. Crosby (1991) argues that this 

approach does not give information on how stakeholders will solve any particular problem.  

Brinkerhoff‘s (1991) developed a method for implementing stakeholder analysis. In his 

approach stakeholders are by identified and classified based on their nature, interest and 

output, resources they control, and their importance to the different types of exchanges. This 

approach has been criticized as not being clear to extent that the stakeholders have on the 

capacity to mobilize resources (Ramirez, 1997). In stakeholder analysis key stakeholders, 

their importance, interests and/or objectives, conflicts and the leaders are identified (Gamman, 

1991). Although key stakeholders are identified it does not provide information on the nature 

of the stakeholders (that is - primary, secondary and external) (Crosby, 1991). 

In performing stakeholder analysis aspects such as stakeholders‘ nature, importance, role, 

interest, power and influence should be assessed. 
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2.4.1. Stakeholders Importance, Role and Interest   

The first step in conducting a stakeholder analysis implies answering three main questions:  

―Who are they; what do they want and how are they going to get there‖ (Frooman, 1999), as 

displayed in figure 5.  

 

Figure 5– Stakeholder analysis  

Source: UN habitat, 2001: The Participatory Urban Decision Making Process, cited by Frooman, 1999 

 

The range of stakeholders varies according to the complexity of type reform (PRMPS, 2004) 

and can be divided in different ways such as primary and secondary stakeholders. Clarkson, 

1995, defined primary stakeholders as those who are important for the survival of the 

organization such as communities, decision makers, and Government. Secondary stakeholders 

are intermediaries in the process and they can affect or be affected, influence or be influenced 

by the project such as donors, NGO‘s, private sector and Government. Freeman, (1994) 

identify external stakeholders category and defines as those who are outside the organization 

or  policy but have a direct interest on it. 

All stakeholders have an important role to play as long they are or will be affected by the 

outcome of the project, policy or organization (George, 2008). The role and responsibilities of 

stakeholders vary according to the type of the project, institution or policy, and can be also 

influenced by project size, scope, complexity and structure (Hansson & Persson, 2007). The 

role of the stakeholder is also dependent of their interest, as some stakeholders may have 

common and others with conflicting  interests (Mayers, 2001). Assessing the role of 

stakeholders it gives information about: stakeholders with veto, stakeholders with right to 

compasation, right to participation, rights to consultation and right to information (BNG, 

2002). On the other hand, assessing the interest gives information about where stakeholders 

stands regarding a given project or policy; if they are supportive, opposing, marginal or mixed 

blessing (PRMPS, 2004).  
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Nonetheless, as the stakeholders interest, importance or instituional arragment changes, the 

role of the stakeholders may also change (Lamberg et al., 2008). Lamberg see it as a weakness 

as the outcome based on this approach may not be suitable in following years. 

 

2.4.2. Stakeholder Influence/ Power  

The existance of stakeholders with different roles and interests, can create boundaries to the 

mutual agreement, limiting the strategical options to the most powerful stakeholders 

(Lamberg et al., 2008). The stakeholder approach tackled this problem by identifying 

stakeholders groups; strategic activities and focal organizations; and the determinants of 

stakeholders mobilizations (Root, 2005), which means, assessing their power and influence 

(Hansson & Persson, 2007). There is some confusion in assessing power/ influence as they 

are quite similar in meaning. Influence is equal to stating how powerful the stakeholder is 

(Mayers, 2001). According to Whereas Dahl cited in Hagström (2005) power is defined in 

terms of A getting B to do something that B would not otherwise do. 

Power analysis looks how stakeholders influence the decision making process (ERM, 1995), 

generating knowledge for the strategic management process or policy design (Hansson & 

Persson, 2007). Nevertheless, power analysis is performed differently by many authors. Some 

look at power by analyzing stakeholder‘s interest, as they argue that a power relationship 

exists when there are conflicts over interest, values or course of actions between stakeholders 

(Hagström, 2005). Intentionality is also argued in being related with power though some 

considers it same as interest (Wendt, 1999). According to the same author, because the 

stakeholder‘s self interest maximizes the effort on getting complete information about the 

project or policy. Other authors look at power analysis by analyzing the position and relation 

between stakeholders since it can concur to position (formal authority), personal (friendship) 

or political (formal power) powers (Bourne & walker, 2005). Additionally, analysing the type 

of resources and capacity stakeholders have is another approach to power analysis; it gives 

information on power relations due to economical or other types of resources capacity 

(Freeman, 1994). 

Hansson & Persson (2007), argue that behavior of the stakeholder is sometimes neglected, 

though is very important to assess and control the influence of the stakeholder.  

 

 

 



20 

2.2. Stakeholder Involvement 

Stakeholder involvement is an early engagement of stakeholders in planning, decision making 

and the implementation processes (Frooman, 1999), after the stakeholders analysis (Abdrabo 

& Mahmoud, 2007). Involving stakeholders is a way to guarantee the incorporation of their 

needs and views in institution, organizations or other policy arrangements (PRMPS, 2004). 

According to DUAP (1999) stakeholder involvement is an important approach as it avoids 

conflicts, develops shared visions and formulates creative solutions.  

Researchers have proven that a policy, an organization or institution cannot survive in the 

long term unless its stakeholders are considered and treated fairly (Freeman, 1994, Clarkson, 

1995). They are most sucessful when are implicit or explicit agreement of rights and 

obligations for mutual benefits for all stakeholders (Heugen & Oosterhout, 2002).  

The final objective of the evaluation defines the level in which stakeholders can be involved. 

This can be via information, consultation; collaboration and partnership; empowerment and 

local control (George, 2008) by individual interviews, public workshops or advisory groups 

(Lamberg et al., 2008). 

To achieve stakeholders‘ involvement through collaboration, consultation or other type of 

participation is not an easy task. There are some prerequisite conditions such as time to 

participate, commitment of the stakeholders, good information, willingness to learn among 

stakeholders, etc, and failure in these conditions it is barrier for collaboration (DUAP, 1999). 

Due to that Mil-Homens (2002) argues that stakeholder involvement is a time consuming 

approach that needs greater economic resources to carry it out. It also creates excessive 

expectation among stakeholders, if the results are not in line with their expectations it can 

break trust between stakeholders and the usage of the stakeholder information (decision 

maker, organization, researcher, etc) (Beierle, 2000). This outcome is influenced by 

differences in interest and influences among stakeholders (Lamberg et al., 2008). 
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2.3. Sustainability Criteria Assessment 

Sustainable development is a term that has been invoked in all levels (Government to civil 

society), in most of the countries in the last few decades. According to Meadowcroft (2000), 

this term created International attention via the report of the World Commission on 

Environment and Development (WCED) in 1987, and political leaders at Rio formally 

endorsed it in 1992. Sustainable development is defined as ―meeting the needs of the present 

without compromising the ability of future generations to meet their own needs‖ (Brundtland 

commission, cited by Redclift, 1992). This definition is very controversial in the society; 

some consider it to be vague definition (Redclift, 1992). Therefore, criteria were defined to 

provide a clear and common definition of sustainability (Robert & Hassan, 2005).  

Involving stakeholders in sustainability criteria assessment it is important for legitimizing 

their interest, bringing valuable knowledge, combining balance, increasing the credibility and 

raising critiques (Gibson at al., 2005).  

According to Trines et al. (2006), assessing sustainability involves identifying environmental, 

economic and distributional or social criteria: 

i) Environmental criteria – assess whether the criteria contributes optimally to safeguard the 

fulfillment of the ultimate objective,  

ii) Economic criteria – assess whether the criteria ensures that global emission reduction 

efforts can be achieved in an efficient and cost effective way that  leads to positive economic 

side effects? and,  

iii) Distributional or social criteria – assess whether the criteria satisfy major equity 

principles, and if it is fair and just.  

There are some arguments on a better approach for sustainability criteria assessment. 

According to AlWaer, Sibley, & Lewis (2008), sustainability criteria can be judged by degree 

of importance (high, medium, and low) for the key stakeholders. However, Gasparatos (2008) 

argues that this approach is subjective as it does not consider, eg, power dimension. 

Consequently He argues that a certain degree of compensability and substitutability of the 

different sustainability issues is unavoidable, however, it must be consistent with the 

stakeholder views and clearly explained to decisions makers. On the other hand, Stamps 

(1997) uses a threshold approach, which implies stakeholder significance judgment (large 

enough or too small to be worth considering). Significance interpretations operate within a 

context, e.g. spatial, temporal, cultural, ecological, social, economic, and institutional. 

According to Lawrence Environmental (2000), significance interpretations are strongly 

influenced by judgments within related and overlapping decision-making areas.  
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Most methods are guided by measurable and explicitly criteria (eg, energy use, water 

consumption and greenhouse gas emissions) meanwhile others focus on qualitative techniques 

for qualitative criteria (working conditions, land tenure) (AlWaer, Sibley, & Lewis, 2008).  

 

2.4. Sustainability Criteria Operationalization  

Although criteria facilitate the understanding and implementation of sustainability, it is still a 

broad category that reflects public values and scientific principles (Robert & Hassan, 2005); it 

needs to be narrowed down to a clear measure or indicators (Trines et al., 2006). An indicator 

is a measurable (quantitative) or descriptive (qualitative) variable that can be used to observe 

trends as a criterion changes over time (FEC, 2007). The term operationalization is 

conventionally used to describe the process of identifying measurements/indicators of the 

criteria (AlWaer, Sibley, & Lewis, 2008). Operationalization is viewed as being an important 

tool for sustainable development as variables are more objective and clearly defined (Robert 

& Hassan, 2005). 

There are different tools used to operationalize sustainable criteria. Criteria can 

operationalized according to their verifiability (Delzeit & Holm-Müller, 2008). According to 

the same author, indicators are: 

i) High verifiability: when easily verified by available documents or by field visit;  

ii) Medium verifiability: when verified by consulting for instance remote sensing data or the 

opinion of third persons and  

iii) Low verifiability: if the available sources of information are unreliable, or information is 

obtained is very costly. 

On the other hand, criteria can be operationalized according to relevance for the key 

stakeholders. In this approach the only criteria that are useful for the stakeholders are 

operationalized (Gibson at al., 2005). Lewandowski & Faaij (2006) argue that indicators can 

be developed based on state indicators: which describe the state of the protected goods, eg: 

Compliance with laws and International agreements; and based on formulation of statements: 

especially used for social and ecological criteria, eg; respect for indigenous culture. 

In choosing a methodology for criteria operationalization it is important to keep in mind these 

differences and carefully define how strict the indicators should be.  
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2.5. Policy Instruments 

Government has a number of options to be used to promote or discourage undesirable actions, 

these options are policy instruments. Many definitions arose in the issue based on functions, 

instituions and purpose; however, for the purpose of this study the following will be applied: 

―set of techniques by which Governmental authorities wield their power in attempting to 

affect society – in terms of values and beliefs, actions and organizations‖ (Vedung, 1998 cited 

by Mickwitz, 2003).  According to IPCC (2001), there are following types of instruments: 

regulatory, market base and voluntary agreement. Involving stakeholders is a recommended 

approach in assess different opinions and views about desirable and ―consensus‖ policies 

(Haring, Vairi & Zanoli, 2004). As argued by Freeman (1994) and Clarkson (1995), several 

studies have proven that a policy survives in the long term if its stakeholders are considered 

and treated fairly. In the following pages, definitions, advantages and disadvantages of each 

instrument is given. 

 

2.5.1. Regulatory Instruments 

Regulatory environmental standards set either technology standards or performance standards, 

enforceable through fines and other penalties (IPCC, 2001). This instrument also known as 

command-control is issued when Government via strict controls tries to change the behavior 

of the citizens and the private sector (Swanson, et al., 2005). The control can be defined via i) 

ambient standard: Limit the total concentration of particular pollutant that can present in a 

specific area (eg. river); ii) emission standards: Limit the total quantity of pollutants that any 

individual source can emit (eg. Gases from factory) and iii) design standards: mandate of a 

specific type of pollution control technology or production process (eg: use of unleaded 

gasoline) (IPCC, 2001). These standards may be uniform and identical for all citizens or 

companies, or some sort of negotiation can take place, for defining acceptable emissions 

(Connelly & Smith, 2003).  

When the people targeted by the instrument do not comply with what is required, a fine is 

given. However some authors argue that this only happens after the crime has been 

committed, and if the fine is not set at proper level it does not help to change the behavior 

(Campen, Kirkpatrick, & Panzar, 2006). Müller & Siebenhüner (2007) argue that under 

particular circumstances regulatory instruments can promote technological innovation, but 

usually it does not allow for deliberative processes in their development or their 

implementation. 

There are advantages in adopting this instrument which includes the quick reaction in case of 
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severe environmental damage, banning the activity and constant control of emissions 

(Connelly & Smith, 2003). 

 

2.5.2. Market Based Instruments (MBI) 

Market based instruments (MBI) also known as economic instrument, aims to internalize into 

price of good or product, the external costs to the environment of producing or using it (IPCC, 

2001). It also aims to provide incentives for investments in environmental technology, the 

allocation of property rights and responsibilities of firms, groups or individuals and the raising 

of revenues to achieve environment and health objectives via tax policies (UNEP, 2000).  

There are many types of market instruments such as taxes, tradable permits (IPCC, 2001), 

eco-labeling and certification (FAO, 2006), however the purpose of this study is not to give an 

extensive list of economic instruments, but highlight those that are commonly used in 

bioenergy policy.  

 

2.5.2.1 Ecolabeling and Eco-taxes 

Ecolabeling it is an instrument that creates a market incentive for environmental friendly 

production (FAO, 2006). Because ecolabelling is a consumer tool, in societies with low level 

of awareness, these products may be less preferred due to high prices, discouraging business 

men to continue (Burnett, 2007). 

On the other hand, eco-tax is a Governmental tool which modifies existing markets as it 

affects prices through the imposition of taxes and fees (IPCC, 2001). These prices can be 

charged on users (eg, waste treatment); emissions (eg: disposal of pollutants into water) or 

products (eg: pesticides).  

 

2.5.2.2. Certification 

Certification is another MBI largely used to create a biodiversity market (Krarup & Russell, 

2005), and certification for forestry products is one of the most well known examples.   

It has been argued that certification encourages and quantifies sustainable production, and is a 

useful tool for sustainability (UNCTAD, 2008). Nevertheless, there are criticisms that it 

creates market barriers especially for small companies (Dam et al., 2008). There are also 

concerns regarding the proliferation of certification and criteria as they can be developed and 

implemented by an private body (UNCTAD, 2008). 
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2.5.2.3. Clean Development Mechanism (CDM) 

Clean development mechanism is an arrangement under the Kyoto protocol to sell GHG for 

emission reduction. It aims to assist developing countries in sustainable development and 

developed countries in achieving emission reduction (UNCTAD, 2006).  

Under this mechanism, developed countries with set targets for emission reduction can 

finance projects in developing countries (with no emission target) that reduce emissions. 

CDM finance two types of projects: Renewable energy projects which promote a transition 

from carbon-intensive to less carbon intensive fuels, and projects which enhance the 

efficiency of energy systems (Ecoenergy, 2008).  

Though there are successful cases, in developing countries the market for CDM tends to fail 

due to end user financial and informational barriers and the lack of technological expertise 

(Hinostroza et al., 2007).  

 

2.5.2.4. Subsidies and Other Incentives 

Subsidies are ―all measures that keep prices for consumers below market level; or keep prices 

for producers above market level; or reduce costs for consumers and producers by giving 

direct or indirect support‖ ( Moor , 2001:168pp, in Riedy, 2001). There are many types of 

subsidies, such as market price support, forgone tax revenues, underpriced materials, water 

and energy, uninternalized externalities and others (Porter, 2002). 

A subsidy for GHG emissions reduction pays entities a specific amount per tonne of CO2eq for 

every tone of GHG reduced or sequestered. Such a subsidy encourages implementation of 

measures to reduce emissions or enhance sequestration that are less costly than the subsidy 

(IPCC, 2001). Though subsidies lower the costs for investor or consumers, according to 

Pellényi, Christie et al., (2008), it has disadvantages of uncertainty in honoring the 

application, and its feasibility it is only for the initial basis. 

 

The difference between regulatory and market instruments is that regulatory instruments has 

consequences for doing wrong, while market instrument give taxes incentives for good 

approaches (Connelly & Smith, 2003). With economic instruments, targeted people can 

choose their own way to achieve the state objective, either paying higher taxes or fees, or 

investing in technologies that reduce the environmental impact (Denne, 2005). MBI at least in 

theory is cost effective instrument and has advantages with regards to technology 

improvements, nevertheless, it is less used in comparison to command and control instrument 

(Keohane, Revezs, & Stavins, 1997).  
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2.5.3. Voluntary Agreement (VA) 

A voluntary agreement is an agreement between a Government authority and one or more 

private parties, as well as a unilateral commitment that is recognized by the public authority, 

to achieve environmental objectives or to improve environmental performance beyond 

compliance (IPCC, 2001). In other words it is not mandatory, there are no financial incentives 

and can be taken by individuals (eg: voluntary conservation) or by private sector (eg: 

environmental management standards). Voluntary agreements may be helpful in raising 

awareness in the market, organizing a monitoring schemes and target technology 

improvements in effective way (Perrels, 2001). ―Voluntary instrument, aims to change the 

underlying attitudes and values of individuals and organizations, in order to secure long term 

changes in behaviour (Connelly & Smith, 2003: 172pp). Swanson, et al., (2005), argues that 

without integration with mandatory and economic incentives, voluntary agreement may be 

inefficient as mainly there are no administrative punishments, while business men have the 

opposite view (Connelly & Smith, 2003).   

 

2.6. Ex ante Evaluation 

Ex ante evaluation is an approach for evaluating environmental programs or policies (Knaap 

and Kim, 1998). In 2002, the 6
th

 Environmental action Program for European Union (6EAP), 

formulated a task for policy evaluation, by calling for ex ante evaluation and ex post 

evaluation (EEA, 2001). Ex ante evaluation refers to forward looking new policies, including 

alternatives of no actions and the proposal for legislation, while ex post is the evaluation of 

what has happened (EU Parliament and Council, 2002). In this study focus is given to ex ante 

evaluation. Implementing evaluation tools for environmental policies is not an easy mission, 

due to its complexity, long time frames, impacts in remote areas and unequally distributed 

causes and consequences (Mickwitz, 2003).  

According to George (2008) ―the integral part of the ex ante evaluation is involving 

stakeholders‖. So, in carrying out ex ante evaluation it is important to assess from 

stakeholders what are their concerns; what do they value; how people will benefit from given 

policies; what are the current social, economical and environmental situations (George, 2008); 

potential risks and ways to reduce it, plans for monitoring and evaluation among others (EU, 

2001). Based on this information a ―consensus‖ policy can be identified. 

According to Rapidbi (2008) a SWOT analysis is a process which generates information for 

ex ante evaluation. SWOT analysis takes in account political, socio economic environmental 
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and technological aspects (Dam et al., 2008) (table 3). Analyzing these four aspects implies 

looking at its Strengths, weaknesses, threats and opportunities. 

Kokkonen & Mariussen (2001), defines the four element of SWOT analysis as following: 

o Strength as a resource or capacity that organization can use effectively to achieve its 

objectives. 

o Weaknesses as a limitation, fault or defect in the organization that will keep it from 

achieving its objectives. 

o Opportunity as any favorable situation in the organization‘s environment; and 

o Threat as any favorable situation in the organization‘s environment that is potentially 

damaging to its strategy. 

Table 3 – SWOTanalysis. 

 Strengths Weaknesses Threats Opportunities 

Political     

Socio 

economical 

    

Environmental     

Tecnological     

 

However, SWOT analysis is considered to be a subjective tool, as information from different 

groups can differ considerably (EC, 2001). 

On the other hand, according to McGowan (2000), ex ante evaluation can be done using 

statistical and mathematical models such as cost and benefit analysis (CBA). CBA facilitates 

the selection of various interventions on the basis of their cost; however, Konstantinos (2003) 

argues that it is antipathy the idea of placing value in human‘s life. 

Computer and analytical models can also be used to perform an ex ante evaluation and they 

can be integrated through use of scenarios (Parsons, 2000). The analytical models can also be 

through multi criteria analyses (MCA), however, Beuthe (2000) argues that MCA is an 

arbitrary assessment.  

According to Konstantinos (2003), though each model has its own constrains it does not 

necessarily invalidate it. For the better results mixing parts of different approaches can be 

practical for most relevant information.  
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2.7. Discussion and Conclusions  

This chapter analyzed six relevant theories for this study, such as stakeholder analysis, 

stakeholder involvement, sustainability criteria‘s assessment, sustainability criteria‘s 

operationalization and ex ante evaluation. 

Based on these results can be concluded that although stakeholder involvement is considered 

as time and resource consuming (Mil-Homens, 2002), it seems to be the best model for this 

study. Involving stakeholder s is a relevant approach for a policy since stakeholders play such 

a crucial role in determining the outcome on relevant criteria, operationalization, policy 

instruments and the impacts of it for different stakeholders. 

The best level of stakeholder involvement for this research is through consultation where 

stakeholders provided information and expressed their concerns, values and ideas (George, 

2008). However, when involving stakeholders it is important to keep in mind that they can 

support or oppose or block a policy to serve they own objectives (Beierle, 2000). That is why 

stakeholder analysis was done to identify the possible reasons of opposing or supporting a 

given criteria or policy.  

Regarding criteria and operationalization, it seems that it has no absolute measure. For 

instance the verifiability of criteria may depend on countries conditions in terms of available 

information, infrastructures for field visit, etc (Delzeit & Holm-Müller, 2008). Consequently, 

combining all type of indicators seems to be the best choice.  

The same applies to policy instrument; it is still unclear what is the most suitable policy 

instrument for biofuels. Each type of instrument can be used alone or combined with other, 

dependig on the state of objectives and scales of actuation  (Dubois, 2008). 

On the other hand, as in this study any statistical, matematical or computer model will not be 

used, then SWOT analysis seems to be the best approach, as for the present study individuals 

opinions are more relevant than as the whole.  
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3. Relevant Stakeholders and Sustainability Criteria 

3.1. Stakeholders Involved in Biofuel activities and their current roles 

Discussions about sustainability criteria are part of the Mozambican policy agenda, where 

different stakeholders such as Government and private Institutions, national and International 

NGO‘s, researcher and society in general are being consulted by Centre of Agricultural 

Promotion (Cepagri) and Ministry for Energy (ME). Though the list is not complete, here is 

presented relevant stakeholders found during the study.  

Governmental Bodies 

In December, 2007, the Ministry for Agriculture (MINAG) via Cepagri and the Ministry for 

Energy (ME) organized a workshop, in response to the EU Commission proposed 

sustainability criteria for biofuel based on biomass. Because ethanol production involves land 

for producing renewable energy, Cepagri and ME are the Governmental bodies incharge of 

ethanol strategy elaboration. Ecoenergy, International Corporation and other team leaders 

from Brazil, South Africa and Mozambique, developed the Mozambique Biofuels Assessment 

for The Ministries of Agriculture and Energy under contract to World Bank and Embassy of 

Italy.  

The overall mandate of MINAG is to contribute to food security and poverty reduction, by 

promoting agricultural production. On the other hand, ME have the mandate of ensuring 

energy availability and that it is expanded all over the country using different existing 

resources (dam, coal, natural gas and biomass). This is done through the Renewable Energy 

National Directorate (DNE), Fuel national directorate (DNC), Mozambican Petroleum 

Company (Petromoc), National Fund for Energy (FUNAE) and Mozambican Petroleum 

Import Company (IMOPETRO). Mozambique exports energy from Cabora Bassa 

hydroelectric to South Africa and Zimbabwe.  

For the environmental issues, the Ministry of Environment and Coordination Affairs 

(MICOA) has the overall mandate of ensuring environmental actions in plans, programs and 

projects in Mozambique. Their activities include environmental management, impact 

assessment, environmental education and land use plan design. Regarding ethanol issues 

within the Ministry, National Committee for Sustainable Development (CONDES) and 

National Directorate for Environmental Impact Assessment (DNAIA) through Clean 

Development Mechanism (CDM) programs are collaborating with Cepagri, ME and other 

Ministries in this strategy, with the mandate on environmental quality criterion. 
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Concerning biodiesel production, the Ministry of Industry and Commerce (MIC), has an 

important role in intervening in seed commerce. However, it does not apply to sugarcane, as it 

does not involve seeds; so there are no intermediates in between. The companies are 

responsible for production and transformation. Nevertheless, MIC through the National 

Institute for Normalization and Quality (INOQ) and Department for License and Monitoring 

is intervening in ethanol production capacity and quality design. Some overlapping between 

activities from ME and MIC may occur concerning fuels quality norms elaboration. 

Research and supervision of the development of technologies is conducted by the Ministry of 

Science and Technology (MCT) activities. Through the National Directorate for Investigation 

and Renovation activities like training and research support, investigation on potential crops 

for bioenergy, and International linkage in researching are being undertaken. This Ministry 

has ties with Eduardo Mondlane University (UEM), Department of Chemistry and 

Agriculture regarding ethanol development. There is an intention to create an Ethanol 

Research Centre. 

According to Mozambican authorities, ethanol will be mainly exported in the first years, and 

this will increase the Mozambican budget. Taxation and finances is held by Ministry of 

Finance (MF) through tax on fuel, value added taxes and import tariffs. 

Ethanol will primarily benefit the transportation sector where Mozambique wants to reduce 

fossil fuel importation costs. Therefore, the Ministry of Transportation and Communication 

(MTC) has the mandate of supervising transportation issues and promoting import of vehicles 

moved by ethanol. Currently, some public buses are using natural gas and there are plans to 

extend it to personal vehicles.  

Non Government organizations (NGO’S)  

The German Agency for Technical Cooperation (GTZ) based in Mozambique, is looking into 

issuing identification for the management of high conservation value (HCV) areas, by 

conducting HCV assessment on biofuel production sites. They organized a workshop, which 

examined the current Government land use planning processes and their effectiveness in 

safeguarding HCVs. 

NGO‘s as Livaningo, Justiça Ambiental, and link (forum NGO‘s), participated in the 

discussion of ethanol strategy and a draft was organized by Cepagri. Additionally some of the 

NGO‘s are giving their contribution through newspaper, for instance Justiça Ambiental 

focused more on reduction of forest due to ethanol production, while FAO is looking at 

impact of fertilizers and other pesticides. 



31 

International Institutions/Countries 

World Bank and the Governments of Netherlands, Italy, United States of America, United 

Kingdom and other countries are contributing by funding consultancies, Masters and PhD 

programs and other researches.  

Private sector 

Private sector has basically the role of investment and trade. Currently there are three 

sugarcane companies, Procana, Principle Energy and Petromoc/Cofamosa. Principle Energy 

project was just approved, Procana is in field preparation, and Petromoc /Cofamosa is in 

feasibility studies. However, there are other sugarcane companies which are now conducting 

feasibility studies, or determining whether to invest in sugarcane or sweet sorghum such as 

Ecomoz, Brunellus KFT, Girassol Manica, British Petroleum, Pete Nel, Somoil and indústria 

açucareira) (Ecoenergy, 2008). 

Impacto, a private consultancy company conducts impact assessment for companies although 

they are mainly focused on jatropha. They are seeking the possibility of starting a certification 

scheme on sustainable ethanol. Additionally, another private consultancy company, SICS, is 

part of the team who is elaborating ethanol strategy in Mozambique.  

Local communities 

Communities around Procana Project in Massingir, expressed their concerns in ethanol 

production as it relates to land tenure and jobs availability. Discussions among local 

Government, Procana and communities are taking place. 

To some extent, in the national magazines, Noticias and others, individuals´ have expressed 

their opinions on ethanol production, most of which has been linked to food price, 

biodiversity and land use impacts. 
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3.1.1. Stakeholders Influence/Power 

To understand each stakeholder influence/power, they were asked questions about their roles, 

resources and interests in ethanol policies and strategies. The current roles were described in 

the previous subchapter, and here focus will be given to interests (table 4). 

The Government plays a strong, dominant role and has a deep interest and power in biofuel 

policy. Accessing or not in the policy design to different stakeholders is mainly decided by 

the Government, however, the majority of budget for research comes from outsiders.  

In the biofuel case, the Government nominated ME and MINAG via Cepagri to be in charge 

of the process. Therefore, deciding power of whom or not to include in the process is held by 

these two Institutions. They have formed sub commissions for different issues in the biofuel 

policy, involving MF, MPD, MICOA and MCT. Some private sector, NGO‘s, researchers and 

other civil societies are invited to participate for results discussion. It was found that 

MITRAB, MIC, MTC, WWF, FAO, IMPACT, communities‘ leaders, are not involved in the 

biofuel policy design. WWF and FAO are International organizations with strong economic 

power and WWF argues that they have to intervene in the biofuel policy as away to ensure 

biodiversity conservation and/or management and ensure local communities participation in 

programs which involves natural resources. FAO is interested in promoting food security, and 

availability of land for food crops production. 

Although MICOA holds political power and is directly involved in the policy design, it has 

less control over policy outcome. MICOA is still seen as being an institution ―against‖ 

development, and it has less support from other Governmental institutions and civil society in 

general.  

Stakeholders like MF, World Bank, International Governments and private sector, have 

economical power, position power and business type interest in biofuel. The fact that the 

World Bank and International Governments are funding the policy design; gives them an 

opportunity to interfere in the outcomes. Additionally, private sector can also influence policy 

as they are responsible for delivering the Government objectives (employment, tax revenues, 

etc). It gives them a better position for negotiation ―balanced‖ policies, economically.  

Researchers, national NGO‘s and local communities are the stakeholders with least influence. 

Researchers have interests in supporting best solution for ethanol production; however, there 

is no much connection between science and political decisions, due to political interests and 

barriers. Researchers are called to contribute to a variety of situations; however, sometimes 

the outcome is different from what was proposed. Moreover, the lack of national NGO‘s 

financial resources put them in ―dependency‖ condition, reducing their power of action. 
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Local communities are close to the natural resources and will be one of the most impacted 

with the ethanol production. They have a little power over resources control according to land 

law, but not regarding policy making. Many times there are represented by NGO‘s, which not 

always represent community‘s interests. 

Table 4 - Stakeholder Interest and Influence on ethanol strategies and policy 

Secondary 

Stakeholders Interests 

Potential 

Project 

impact 

Influence/Power Total 

MF *Control over funds and taxes of 

import and exportations 

*Reduce budget on fuel importation 

 High (3) 

 

Strong (3) 9 

MPD *Control of targets 

*Control of activities 

*poverty reduction 

Medium (2) Strong (3) 6 

MTC *Promote importation of suitable 

vehicles for ethanol 

Medium(2) Intermediate  (2) 4 

MIC *Design norms for ethanol quality 

*Promote industries for ethanol 

transformation 

*Promote national sales volume 

*Promote International sales 

volume 

Medium (2) Strong (3) 6 

National 

NGO‘s – 

Livaningo, 

Justiça 

ambiental, 

Kulima and 

others  

* Promote suitable policies for local 

and environmental interests 

*Promote and advocate local 

participation 

*Monitoring 

*Achievement of targets 

Strong (3) Weak (1) 3 

WWF * Promote conservation stuffs 

* Ensure local participation on 

development programs involving 

natural resources 

 Medium (2) Strong (3) 6 

FAO * Promote food security 

*Promote land availability for 

agriculture 

Medium (2) Strong (3) 6 

Researchers *Promote best solutions for ethanol 

production (socio-economically, 

environmentally and 

technologically) 

 

High (3) Weak (1) 3 

Primary 

Stakeholders 

    

Communities 

around 

Procana 

* security of land tenure 

*availability of Jobs 

* Income 

High (3) Weak (1) 3 
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project 

ME * Increase energy opportunity for 

people 

*Monitoring 

High (3) Strong (3) 9 

MINAG *Promote profitable agriculture 

*Promote green revolution 

*Poverty reduction 

*Monitoring 

High (3) Strong (3) 9 

MICOA *Protect Biodiversity 

*Protect the quality of the 

environment 

*Promote Sustainable ethanol 

production 

*Monitoring 

High (3) Intermediate (2) 6 

MCT *Promote clean and local  

technologies 

*Promote researches for sustainable 

crops 

High (3) Intermediate (2) 6 

Private sector: 

Procana, 

Petromoc and 

Principle 

energy and 

others 

*Land 

*Profit 

*Market 

*Attractive policies 

*labors 

High (3) Strong (3) 9 

"External" 

stakeholders 

    

World Bank * Fund Government strategies High (3) Strong (3) 9 

Netherlands, 

Italy, UK. 

* Fund researches 

*Promote sustainability criteria 

High (3) Strong (3) 9 

Source: Adopted from guidance note on how to do stakeholder analysis, 1995. 

3.2.  Relevance of Sustainability Criteria  

Although there is stakeholder‘s consensus on necessity of having clear guidelines to produce 

ethanol from sugarcane sustainably, there is still some disagreement on the relevance of some 

criteria (table 5) 
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Table 5- Relevance of sustainability criteria for different stakeholders 
 

(-) – No answer, (?) - Questionable 

 

Nr Criterias Governmental Instituitions  Universities NGO‘s Private 

sector 

Env. 

Consultant 

International organizations 

 Environmental MIC ME MCT MICOA Cepagri Condes UEM 

Agronomy 

UEM 

Chemistry 

Livaningo Justiça 

ambiental 

Procana IMPACT WWF GTZ FAO 

1 Water use high medium low high high high medium high low high high high high high high 

2 Water pollution high medium low high high medium medium low high high high high medium high high 

3 Biodiversity high medium low high high low high high ? high high high high high high 

4 Soil erosion low low low low high high high low low - low low low low - 

5 Fertilizer use medium high low - medium high high high high high high high medium low high 

6 Genetically 

modified 

organisms 

low high low - low low medium high medium high low Medium high low low 

7 Sugarcane 

burning 

high low low low high medium high low low high low low low medium medium 

8 GHG emissions  low high high high high high high high low high medium medium - high ? 

 Socio-economic                

9 Competition 

with food 

production 

medium high low high high high high high high high low high high low high 

10 Employment high high high high high medium high low high high high high medium high high 

11 Income 

distribution 

high high high low high medium high medium high high high high high low high 

12 Land tenure high high high high high low high high high high high high high high high 

13 Wages high high high high medium low high high high high high high low low high 

14 Working 

conditions and 

working rights 

high high high high high high high high high high high high medium high high 

15 Child labor high low high high high high high high high high high high high high low 

16 Social 

responsibilities 

and benefits 

low high medium high high high high high low high high high medium low high 

17 Competitiveness high high high high high high medium high high high high high high high high 

18 Companies‘s 

legislation 

knowledge 

high high high high high low high high high high high high high high high 



3.2.1. Environmental criteria 

Water use 

North and center regions of the country are more favorable in non irrigation agriculture due to 

periodical rain, on the other hand to the south where constant drought often occurs.   

Sugarcane production needs around 1500 and 2500mm of rainfall/year (Smeets & at al., 2008). 

However, the maximum rainfall in Mozambique is 1200mm/year (Ecoenergy, 2008), therefore, 

sugarcane is produced close to the rivers. For instance, Xinavane and Maragra companies are 

around Incomati river, Mafambisse  company around Pungue river, Senasugar company in 

Zambeze river, and procana company for ethanol production is around Limpopo river. 

According to Ara sul
3
 in Massingir, Procana asked for 400milionsm3/year of water for Massingir 

dam.  The dam has capacity for 2.800millionsm3/year, where Chokwe region uses 

20.000m3/ha/year and Xai- Xai region a bit less than that. Though there is capacity, this demand 

is huge, considered that in the Massingir dam water is captured from International River and this 

area rain 75% less compared with other areas in the country. To exacerbate the situation, 

Massingir dam collapsed in June of the present year, worsening water availability for Gaza 

region. 

Additionally, Mozambican rivers and 60% of water surface (216 km3/year) come from 

International countries (South Africa, Swaziland, Zimbabwe, Malawi, Tanzania), and the rivers 

are dry for more than half period of the year. Thus, recently, Petromoc Company and 

COFAMOSA announced their intention of producing ethanol in Maputo in 29000ha. 

Mozambique is not classified as being a water scarce country, nevertheless, there are weakness 

regarding water stock in the south and storage infrastructures (Ecoenergy, 2008). 

Even without ethanol being produced yet, many Mozambican people do not have access of water 

in quantity and quality (40% in 2004) (Kekki, 2005), this has been worsened by a lack of basic 

sanitary infrastructures. It is still Government challenge to ensure that communities have 

drinkable water as well as having water for other activities, in a country where the population is 

growing and the resources are decreasing by climate change as well. The main question that 

must be kept in mind is ―with low water accessibility how will the Government prioritize this 

resource?‖ 

Except Livaningo, ME, MCT and UEM Chemistry Department, all stakeholders consider water 

use as criteria with high relevance for the reasons mentioned above. They also argue that 

Procana says that irrigation will be by drops, expecting 50% water saving compared to normal 

                                                 

 
3
 Oscar Sibia, Ara sul, Massingir: Personal communication, 20/08/08 
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usage, and 70% saving compared to rice production in Chokwe. This is due to necessity of water 

management. 

On the other hand, ME and UEM Chemistry Departments argue that water use criteria are 

medium relevant. Mozambique is known as being a vulnerable country to flooding; ethanol 

production will increase the water usage, reducing huge amount of lost water in rain season. 

However, there is a necessity to find a balance in water distribution where companies can use 

water to irrigate communities‘ crops and prevent competition food Vs ethanol. 

For MCT and Livaningo NGO water use is of low importance considering that there is no water 

problem in Mozambique at least for the next 10 years, according to the World Bank report. 

Ethanol production has advantages of other sub products such as sugar and electricity which will 

justify the water usage. What is important is to develop good technologies instead of restricting 

projects water use.   

Water pollution 

Industrial effluents result from the manufacturing activities; fertilizer and pesticide waste from 

agricultural activities are one of the sources of water pollution in Mozambique. Nevertheless, 

GTZ argued that it should not be independent criteria of water use, but together act as one 

indicator of correct water usage. For instance, Swaziland has a biofuel task force which is 

studying sustainability criteria and identified 150 issues. It will be a constraint to the 

Government and private sector in both monitoring and implementing respectively. The numbers 

of issues or criteria are then not the most important instead it is the aspects that are not well 

developed in legislations.  

Apart from ME, MST, Condes, UEM and WWF, water pollution is seen as being highly relevant 

criteria. Studies in Brazil revealed that using agrochemicals on sugarcane fields contributes to 

water pollution (Lara et al., 2001) and in Mozambique the Incomati River is responsible for 

supplying water for sugar production in South Africa and Swaziland.  Additionally, Procana is 

just upstream and pollution would affect rice production in Chokwe, and drinking water in Xai-

xai, Chibuto and other regions. The mouth of Limpopo River is the most productive area in the 

ocean so water contamination would be a disaster in this area.  

According to FAO, taking into account that profitable production needs fertilizers, then, type, 

quantity, transport and disposal must be counted due to its huge impact on water pollution. 

Currently, there are weaknesses in controlling fertilizers disposal. 

ME, Condes and WWF have a different point of view.  Non-harmful and harmful fertilizers or 

other polluters are already identified on Diploma Ministerial n. 88/87, de 29/07 (pesticides law). 
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What is needed is enforcement. Besides, water quality criterion is clear in environmental impact 

assessment obligations, therefore, it is medium in terms of being relevant.  

For the researchers, MCT and UEM, Chemistry Department, ethanol production is not risky 

because the waste is re-used, and pollution may not occur intensively, so water pollution is 

considered as being low in terms of relevance. For instance, in the Procana project there will be 

integrated use where waste will be used as organic fertilizer as well. The soil will be fertilized 

with the wastewater by returning nutrients present in dissolved solids of the wastewater. In 

Brazil, this methodology and anaerobic treatment is largely used to release methane into 

atmosphere, which results in 2.8Mj of methane per liter of ethanol produced, saving more or less 

20USD in energy (Ecoenergy, 2008). 

Biodiversity 

For all stakeholders, except MCT, ME and Condes, biodiversity is the key criteria.  Most of land 

in Mozambique is covered by natural ecosystems with unknown biodiversity
4
. Biodiversity is 

still not highly prioritized and the result is that there are few studies about it. Environmental 

legislation is vague regarding biodiversity, and forest legislation is also vague on it
5
. In this law, 

much attention is given to resources that are profitable but not to all or majority of species. 

Likewise, environmental issues in agriculture sector are still not well considered in which threats 

biodiversity because this sector is responsible for land management. Running for bio-fuel will 

reduce the attention given to conservation, exacerbated by the fact that Mozambique has weak 

capacity to register all biodiversity. Additionally, areas that are productive are being planned for 

biofuel and community around those areas will be resettled. It will have an impact on 

biodiversity due to opening of new areas by local population for agriculture. In interviewing 

communities in the Massingir district it was found that population in Chinhagani and Marengueli 

communities will be resettled by Procana project and their old areas are now part of the project. 

Communities will now have to share their new settlements with elephants.   

 For Massingir conservation is not a big issue because 60% of the district lies within 

conservation areas
6
, but in different places it may impact negatively the biodiversity. 

In contrast, MCT and Condes argue that sugarcane is produced in low zones or savannas, areas 

that are open, arid and semi arid. So at least in the Mozambican experience, biodiversity it is not 

a point of concern. Zoning was also done and available land for use was identified. What is 

needed is to enforce this regulation.  

                                                 

 
4
  Almeida Sitoe, UEM, Agricultural Department: Personal communication, 18/08/08 

5
 Carlos Serra, Justiça Ambiental: Personal communication, 16/08/08 

6
 Abel Nhalidede, PNL: Personal communication, 20/08/08 
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Table 6 below shows the available land for sugarcane production, in two scenarios, and 

conservation areas and other relevant ecosystems were taken into consideration to safeguard 

biodiversity. Scenario 1- Includes itinerant agriculture with forest and forest with itinerant 

agriculture (to protect farmer); and scenario 2- excludes itinerant agriculture with forest and 

forest with itinerant agriculture. In these areas the following lands were excluded: Productive 

forests, conservation areas, mangrove areas, plantations (annual and profitable crops), forest 

crops, opened land (soil without green cover, habitation areas, dunes, etc), itinerant agriculture 

with forest and forest with itinerant agriculture.  

To determine the level of land adaptability for sugarcane, five aspects were considered such as 

precipitation, length of productive soil, altitude, risk of soil erosion and capacity for water 

retention. It was considered apt when precipitation is more than 1000mm, length of productive 

soil more than 100cm, altitude less than 1000m, stable soils and high capacity for water 

retention. 

Table 6 - Potential land for sugarcane production (with irrigation and inputs) per Province 

 
CLASSES OF APTABILITY– SCENARIO 1 (ha) CLASSES OF APTABILITY – SCENARIO 2 (ha) 

Provinces Apt Modera

te 
Margin

al 
Condition

al 
Not apt  Apt  Modera

te 
Margin

al 
Conditi

onal 
Not apt 

Cabo 

.Delgado 
544.000 322,800 119.200 0 439.200 181.600 81.600 14.800 0 70.000 

Niassa 537.200 500.000 32.000 18.400 105.600 368.800 310.000 0 9.600 105.600 
Nampula 578.800 636.000 32.800 0 192.800 238.000 182.800 5.600 0 53.200 
Zambezia 1.373.60

0 
901.600 196.800 11.600 444.000 649.600 196.800 71.600 11.600 242.800 

Tete 845.200 679.600 636.400 6.000 801.600 432.400 600.000 425.200 6.000 922.800 
Manica 460.800 248.000 89.600 157.200 478.400 90.400 165.600 18.000 400 299.600 
Sofala 73.200 399.600 578.800 222.000 264.000 52.400 362.800 330.000 65.600 322.400 
Inhambane 584.400 123.200 1,103,60

0 
41.600 1.226.80

0 
496.000 88.800 636.800 40.800 1.122.000 

Gaza 26.000 206.400 519.600 91.200 1.126.00
0 

26.000 189.600 262.400 90.000 1.270.000 

Maputo 92.000 154.400 143.200 33.200 516.000 65.200 152.400 30.400 22.400 574.800 
TOTAL 5.115.20

0 
4.171.6

00 
3.452.00

0 
581.200 5.594.40

0 
2.600.40

0 
2.330.40

0 
1.794.80

0 
246.400 4.983.200 

 Source: Cepagri, 2007 
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Soil erosion 

There is a relative consensus from all stakeholders that soil erosion has low relevance as a 

criterion for ethanol production. In sugarcane plantations erosion is rarely seen, even in Brazil 

with huge areas of sugarcane (Smeets et al., 2008). There are no studies about erosions rates in 

sugarcane plantations in Mozambique; however, strategy for soil erosion is already available. 

Procana argue that erosion may have negative economic impact for the company, as eroded soils 

augment production cost for around 3%. They will use drip irrigation; this technology is twice 

expensive but reduces the erosion possibility and the cost of water. 

Additionally, in Mozambique sugarcane is not produced in accidental lands (areas with hills), 

which reduces erosion occurrence. Furthermore, sugarcane roots help with soil retention.   

However, soil erosion cannot be avoided completely, so it should be considered as being highly 

relevant criteria, argues Cepagri, Condes and UEM. The lost of soil chemical properties is likely 

to occur in industrial production due to waste and other effluents disposal. All over the country 

there are negative experiences with erosion caused by humans where important infrastructures 

are being affected. The Government has limited financial and technology resources to deal with 

this situation. Plans to prevent erosion must be deemed important criteria to approve project‘s 

environmental impact assessment.  

Fertilizer use 

UEM, NGO‘s, private sector, environmental consultants and ME are highly concerned about 

fertilizer use, however, they suggested being included in water use criteria. Fertilizers have had 

adverse affects; therefore it is necessary to control the type, quality, treatment and disposal 

which are still the country‘s weakness. Ministry of Health still has problems in controlling the 

pesticide DDT and it can be found in informal markets. Government, FAO and USAID are 

implementing a 3.5 million dollar program on the identification, collection and disposal of 

pesticides which will be disposed in Germany. With big projects taking place it is necessary to 

create a strategy for obsoletes stocks and prevention of harmful fertilizers. It is also important to 

enforce the existing legislation of imported fertilizers not only for environmental but for health 

reasons.  

On the other hand, MIC, Cepagri and WWF, argue that fertilizer use is medium relevant 

criterion. It is not a wise strategy for the Government to input strict responsibilities to investors 

or small farmers at in least in the next 10 to 15 years, due to expensiveness of technology that 

reduces fertilizers use. What should be promoted is agriculture with precision and incentive 

organic fertilizers. There is a will for opening a fertilizer industry in Mozambique to produce 

guano, and this is a starting point for the promotion of better fertilizers at cheaper prices. 
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MCT and GTZ are in position that sugarcane does not use many fertilizers and Mozambique has 

a tradition of pausing land for certain period of time to recover nutrients, therefore, fertilizer use 

is not a point of concern. Sugarcane has the capability of using nitrogen from the soil and air, 

which decreases the need of high quantity of fertilizers (Smeets at al.; 2008). 

Genetically modified organisms (GMO) 

Mozambique does not have a specific policy about biotechnology and biosafety, however there 

are many regulations in dealing with the issue of GMO‘s, such as phyto-sanitary inspection 

(Diploma Ministerial no. 134/92, Agriculture Ministry), Environmental impact assessment 

(decree 45/2004 by Ministry for Environment); crime law against public health by Ministry of 

health. Mozambique is also part of International agreement such as biodiversity convention 

resolution nr 34/1994; Cartagena protocol, resolution nr 11/2001, International convention of 

plants protection and others (MINAG, 2005) (table 7). 

 

Table 7- List of national and International legal instruments important for biotechnology and 

biosafety 

Name of the 

instrument  

Type Objective Procedures Responsible Observation 

Regulation  about 

phyto-sanitary 

inspection and 

vegetal quarantine  

Ministerial 

Diploma no. 

134/1992 

Regulate 

importation, 

exportation and 

transit of vegetable 

s and its products  

to prevent entrance 

and dissemination 

of pests and 

diseases 

Importation needs 

phyto-sanitary 

license and 

exportation needs 

phy-tosanitary 

certification 

Agriculture 

Ministry 

 

Regulation about 

Production, 

commerce, control 

of quality and 

certification of 

seeds 

Ministerial 

Diploma no. 

08/2004 

Regulate 

Production, 

commerce, control 

of quality and 

certification of 

seeds 

Registration of 

varieties, 

certification of 

seeds, 

transformation, 

treatment and 

commercialization 

Agriculture 

Ministry 

Art 33- GMO‘s 

seeds not 

accepted to 

enter in the 

country 

Regulation of 

environment 

impact assessment 

Decret no. 

45/2004 

Protect environment 

against public and 

private activities 

that can damage the 

environment 

Impact assessment 

for introduction of 

exotic species 

(annex 1, paragraph 

3d) 

Environment 

Ministry 

 

Source: Biosafety strategy regulation (2004) 

There is no one legal body for monitoring GMO‘s in Mozambique, import and export are 

controlled by respective sector of activity. Information on genetically modified sugarcane was 

not found. ME, UEM Chemistry Department says that before being established national capacity 

to control GMO‘s it should not be allowed, considering that sugar will also be produced, so this 
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criteria is highly relevant. Small farmers will be given GMO‘s which would create dependency 

due to its high productivity and the adverse impacts are not well known. 

On the other hand, Governmental bodies (except ME), private sector and International 

organizations, are not concerned about GMO‘s given that ethanol is a product that is not directly 

consumed by humans, therefore there is low relevance as a criterion. On the other hand, it should 

be allowed to increase production and it will lower the prices for customers. Additionally, it does 

not involve seeds which are prohibited in Mozambique and the risk for propelling by air is low; 

sugarcane does not involve pollination.  

Environmental consultants, Livaningo Ngo and UEM Agronomy Department stand in between 

arguing that GMO can be used because agriculture will be intensive and in isolated areas. The 

major problem is how much the country wants to produce? Which species? What negatives 

impacts it will bring? There are not answers for these questions yet; they still need to be 

addressed, to determine the magnitude of GMO impact.  

Sugarcane burning 

Mozambique has responsibilities‘ exemption in Kyoto‘s protocol which brought majority of 

stakeholders to consensus of sugar burning as low relevant.  Additionally, in inventories of green 

house gases emissions it is considered a criterion.  

It is necessary to consider that it seems to be tradition as it reduces the cost of transport and 

unnecessary residues are taken away during burning. Likewise, burning occurs locally so the 

environmental impacts are diffuse. It should not be limited to generating a big number of 

employments; otherwise it will reduce employment in 50%. One harvesting machine replaces up 

to 100 workers (USDS, 2006). Technology requires huge investments which may create 

difficulties for small companies‘ especially national ones, at least within the first 10 to 15 years.  

On the other hand, some Governmental sectors (MIC and Cepagri) and environmental NGO 

stands for precaution advocating for better technologies in country where around 22 millions 

hectare are burned for agriculture and other uses contributing to C02 emissions.  

MIC and Condes stand in between with view that sugarcane burning is medium relevant 

criterion, analyzing it in three dimensions: Environmentally, it is a problem and as a criterion is 

highly relevant. Economically, it is low in relevance due to its costs reduction, and socially is 

also has low relevance because it generates a high number of employment. The introduction of 

this criterion as an obligation should be phased due to its social importance.  
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Green House gases (GHG) emissions  

Though the environmental protection is not the main objective of ethanol production in 

Mozambique, it should have positive energy balance and reduction of GHG emission, as argued 

by the majority of stakeholders. This was the reason for the no adoption of ethanol produced 

from maize, instead sugarcane. Studies show that variation in GHG saving from ethanol use 

depends on the type of feedstock, methods of cultivations and technologies (Carvalho, 2002). 

Huge areas are planned for ethanol and the demand is increasing for other crops as well, and it 

will increase in its potential implications on global warming. The emissions and energy balance 

on ethanol comes from different stages of ethanol production such as i) from fuel or electrical 

energy from sugarcane processing; ii) consumption of energy from inputs (fertilizers) and iii) 

energy from equipment production and installation maintenance (Secretary of environment of 

Sao Paulo State, 2004). Therefore, to reduce climatic changes and other environmental problems, 

GHG should be highly considered. 

On the other hand, MIC and Livaningo argue that though it is an important criterion it is not for 

the present time. GHG emission reduction is directly associated with technologies and 

Mozambique is still low performance. If sugarcane burning has to be allowed for some years 

then GHG should not be considered as high relevant for the same amount of years.  

 

3.2.2. Socio economic criteria 

Competition with food production 

One of the huge concerns with ethanol is food security especially for the developing countries; 

therefore this is considered highly relevant for the majority of stakeholders. Sugarcane is more 

productive on productive soils and with water availability. These areas are occupied by 

communities and because of that they are resettled in other areas, sometimes less fertile. In 

Marengueli Village, Procana is using community‘s areas without any previous agreement and 

tractors are destroying communities‘ crops
7
.  According to Procana manager, studies by them 

revealed that the previous soils (given by the communities) are salty, and ―then who is going to 

produce there?‖. Another productive area close to communities has a lot of elephants, which is 

not secure for populations, so agriculture and food security may be compromised in this area. 

Mozambican communities still have relatively undeveloped agriculture. Additionally, there are 

no industrial projects for food production and ethanol production gives a lot of jobs (Procana will 

                                                 

 
7
 Daniel Cossene: Community leader for Chinhangani village: personal communication, 26/08/08 
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employ around 7000 people) improving quality of people‘s life, deviating farmers‘ attention on 

food production.  

To prevent food shortage, in districts with high quality soils should not be allowed biofuel 

production, including research for potential ethanol production, such as Chiure (Cabo Delgado), 

Gurue, Alto Molocue, Morrumbala (Zambezia), Maringue (Sofala) and Manica Province. In 

other areas for sugarcane production a certain percentage of land should be allocated to produce 

food and certain amount conserved as a natural habitat.  

Procana, GTZ and MCT considered that competition for food has low relevance as criterion. 

They argue that the interest of bio-fuel will improve agricultural sector skills, fertilizers, crop 

production and others. Mozambique has plenty of land, which is different from South Africa for 

instance, which may be a sensitive issue. This is a perfect opportunity for donors to team up with 

investors and support them in the socio economical aspects. What is social acceptable in Europe 

for example, is different in Mozambique. So what need to be said is that ethanol should not 

endanger food production, strategies for that must be clear. Actually, sugarcane is produced in 

traditional areas and the Government did zoning where 5 million ha where allocated for ethanol 

investment, and these areas did not include areas for food production. Mozambique has land, 

which is not used and has a lot of unemployed people as well. It may be a problem if the country 

had limited resources, which is not the case. Land can be used and increased for food and other 

profitable crops. 

However, is necessary to assess in five years time what will happen with food versus biofuel in 

Mozambique so one can conclude its real impact on the agricultural sector. Actually, 

internationally and nationally sugar is not scarce.  

MIC has stood in between considering it as a medium relevance as a criterion, rests on the 

argument that the competition is welcome for the promotion of industrial agriculture.  

Employment 

Employment in Mozambique is one of the big problems, and almost all of the stakeholders agree 

that this criterion is relevant. There are officially 12.957 million unemployed people subscribed 

to the Ministry of labor (MITRAB) in the Country (MITRAB, 2007), however it is known 

whether this number is realistic. Many people survive on less than one US dollar per day due to 

lack of employment. PARPA is a Mozambican program, which aims to reduce the absolute 

poverty; and employment is crucial in this program. Ethanol production in Mozambique will 

generate employment and contribute to a reduction in poverty; however, effective strategies 

should be implemented to ensure that ethanol is being transformed locally.  
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On the other hand, WWF and Condes considered employment as having medium relevance 

because it is difficult to measure the dimension of the project and number of employees. What is 

more important is to ensure that working conditions are improved.  

UEM Chemistry‘s Department has a different view and considers employment has being low in 

relevance. The strategy should promote sugarcane being produced by the communities and sold 

to investors. It will reduce dependency on formal employment and the role of investors should be 

mainly to transfer technologies to the farmers and transform sugarcane into ethanol. 

Income distribution 

In general the average wages for all sectors are determined by the Government, through 

MITRAB. However, there are still companies which pay below what is stated in the legislation. 

This happens mostly in industries and agricultural sectors.  

The majority of Governmental Institutions (except MICOA), NGO‘s, private sector and 

International organizations (except GTZ) find income distribution as high relevant. They argue 

that if the capital is not Mozambican, then distribution can be mainly by creating opportunities 

for self-employment in the areas with big projects (indirect employment).  

For Condes and UEM, income distribution has medium relevance. In the private sector, the 

payment depends on the type of employee‘s job and not in the education level. To reduce 

inequality the salary for seasonal workers should be granted above minimum wage, however it 

will increase the costs for the ethanol companies. 

On the other side, GTZ argues that income distribution is not relevant as criteria. If there are 

social benefits there is no need for income distribution as a criterion. Social benefits complement 

the needs for low-income workers.  

Land tenure 

Land tenure is unquestionably relevant, unanimously agreed upon by all stakeholders, excepting 

Condes. Although Mozambique has a lot of land that has not been explored, in fact all the land 

has owners, based on land legislation. Any land being used over 10 years by citizens belongs to 

them (MINAG, 1997). Based on this law there is no free land. Sometimes communities do not 

use forests and other areas to ensure that they have natural resources for their use (medicine, 

energy, construction, etc), but they are still the owners. How communities really benefit with 

projects sometime has nothing to do with the real value of their land.  

Big projects often require resettlement and it may bring cultural problems that need to be 

considered. It is necessary to consider the time of investment for compensations and partnership 

with local communities. Otherwise community may be affected as the land legislation gives 
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space for investors‘ manoeuvres. Easily investors can negotiate with communities who do not 

know yet the really value of land (in monetary terms). To safeguard communities‘ rights, the 

Mozambican Government recently approved a guideline of criteria for projects which use more 

than 10000ha. The guideline state that projects must contain information about manager‘s 

experiences, the project‘s impact on employment and social responsibilities, the plan of land 

exploitation and technologies to be used. 

On the other hand, Condes argues that the land law clearly states that the land belongs to state. 

There is also clear regulation regarding land use, which says for instance land should be used. 

What happens many times is that communities that own land do not use it; agriculture is mainly 

for subsistence. Furthermore, the State has an obligation to protect companies as well as 

communities; therefore this criterion is not relevant.  

Wages 

Sugarcane and ethanol production industry will have a significant impact on national and local 

levels in terms of employment. Apart from WWF, Condes and GTZ all stakeholders are in 

favour of wages having high relevance as a criterion. Wages have multiple effects on people‘s 

life: it will stop massive charcoal production, give citizens better life and change the old 

mentality. Minimum wages for industry and agricultural sector is already stipulated. Again, 

enforcing and monitoring is the big concern. Communities from Ntoveni village, around Procana 

project, said that project promised to pay employees 3000mt (around 120USD) during land 

negotiation; however, currently they are being paid 1300mt (around 55 USD). Though the value 

is around minimum wage, the Government has to ensure that the agreement is honoured. 

WWF, Condes and GTZ emphasize that minimum wage is an obligation of all companies; it is 

not a criteria to be considered just in ethanol projects. Companies, which do not obey workers 

rights, should be severely punished.  

On the other hand, for Cepagri, ethanol creates more seasonal jobs and the laws do not stipulate 

wages in this case, therefore, it has medium relevance. What should be done is to educate local 

communities in wages negotiation. 

Working conditions and working rights 

Many Mozambican industries are known to have a lack of basic infrastructures and conditions 

for the employees. Ethanol creates job in preparation of land, planting, maintenance, harvesting, 

transporting raw material and final product and processing (Ecoenergy, 2008). These activities 

occur under the heat of the intense sun and over many hours. According to MCT, the necessary 

mechanized technologies will not be available in the next years, so clear information on how will 
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investor‘s deal with this issue is very important. Additionally, there are diseases like HIV and 

malaria that are common in the country, which may decrease the labor force, if working 

conditions are undermined. For these reasons, working conditions and working rights was found 

very relevant criterion for all stakeholders.   

Child labor 

In Mozambique, labor law does not allow child labor (less than 16 years), and based on that the 

majority of interviewees consider it a high relevant criterion. Children must go to school and be 

educated. Experiences in the country shows that normally children do not go back to school once 

start earning a salary
8
. In addition, in big companies, employees have money and often start 

abusing children sexually, worsening HIV pandemic. 

However, ME and FAO consider it as a low relevant criterion. Though the law is clear, 

practically in rural areas children are working as adults. Many parents are dying due to HIV and 

those children have become the head of the family. Therefore, it is necessary to consider those 

cases. In Africa in general children are also farmers, which is part of learning process. For 

instance, in the Sugar Company in Sofala parents take their children for harvesting to increase 

the family income. If sugarcane is fomented, then families will use their children to work in 

sugarcane production on their own farms.  

Social responsibilities and benefits  

According to the majority of stakeholders, this is a highly important criterion. It is important as 

well to educate communities and to discuss about the positive and negative impacts of the 

project. Based on that, they can gain more considering that social responsibility investments are 

lower in comparison to company‘s benefits. Normally, some investors do not specify what they 

will do and they do not give respective time schedule of infrastructures to be built as well. The 

Government is now studying the possibility of having one account for funds to social 

responsibilities.  

MIC, Livaningo and GTZ, argue that Government is responsible for its citizens; otherwise what 

would happen with people who live in areas without projects? Social responsibility was not 

considered a relevant criterion.  Social responsibility is voluntary mechanism and should not be 

obligation. However, Government should provide incentives to create good conditions for 

communities around the project.   

 

                                                 

 
8
 Alberto Tsamba, UEM, Chemistry Department: Personal communication, 12/08/08 
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Competitiveness 

Ethanol production costs are higher in comparison to fossil fuels; and. fossil fuels are still more 

accessible to consumers. In the country, there is still lack of policies to reduce fossil fuels and 

gas, and electricity is still less accessible (only 5% of houses). Lots of generators are still being 

used; there are no wind and minor dam projects. Due to that, competitiveness is considered to be 

highly relevant for all stakeholders, except for UEM agriculture Department. Nevertheless, it 

will need a Government commitment and intervention on private sector incentives to meet this 

criterion. 

For UEM agriculture Department it has medium relevance because all around the world 

environmental friendly products are more expensive. Countries where ethanol is less expensive, 

is due to Government subsidies, and it is known that developing countries may not have high 

subsidies capacity.  

Company’s legislation knowledge 

Serious investors do not wish to invest without knowing the advantages, disadvantages, strong 

and weak points of countries legislation, and seek to assess the pros and cons for investments.. 

However, it should be considered as being a highly relevant criterion. For Condes, it should not 

be a criteria but an obligation, legally not knowing one rule does not protect one from being 

fined.  

 

3.3. Discussion and Sub-conclusion 

This chapter presented the results on stakeholders involved in ethanol strategy and their 

perception regarding relevance of sustainability criteria. An attempt to understand their interest 

and power/influence was also made. It was done as key to understand the possible outcome on 

sustainability criteria in Mozambique. 

Based on the statistical results was found that all socio-economic criteria are highly relevant. On 

the other hand, environmental criteria such as GMO, sugarcane burning and soil erosion are not 

relevant. 

Listing for the order of importance, considering the percentage of stakeholders in favor of the 

criteria, it is found: Working condition and rights (94%), land tenure (93%), competitiveness 

(87%), employment (80%), water use (75%), wages (73%), social responsibility (73%), 

biodiversity (73%), companies‘ legislation knowledge (72.5%), child labor (67%), income 

distribution (67%), food supply (67%), Water pollution (60%), GHG emission (60%), fertilizer 

use (53%), GMO use (27%), Sugarcane burning (23%) and erosion control (23%). 
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In fact, the results cannot simply be understood like that, as there are power relations and 

conflicting interests among stakeholders. The three criteria least considered by many 

stakeholders, they are views differently from powerful stakeholders. ME, views GMO‘s use as a 

highly relevant criterion and Cepagri has the same view for sugarcane and soil erosion. It can 

influence the real outcome has they are in charge on biofuel strategy design. Additionally, 

though MICOA considers those criteria as low relevant, the fact that MICOA is participating in 

discussions through CDM can also have an influence, as CDM claims from reducing emissions. 

It means that MICOA financial dependence may also contribute to alter the outcome. 

The same may happen with child labor criterion which was considered relevant by many 

stakeholders, contrary to ME and FAO who are also influential stakeholders. The fact that 

MITRAB is not involved in the discussions, it may be a strategy used by ME as the main 

argument of ethanol promotion is employment. MITRAB may have a conflicting interest with 

ME in child labor regard. Nevertheless, as Cepagri, WWF, and other powerful are against child 

labor they may ensure the consideration of this criterion.  

Another important aspect to consider in this result is the linkage of criteria and wanted results. 

There is discrepancy on stakeholder interest and criteria relevance definition. For instance, apart 

from GHG emissions, MCT consider all environmental criteria as low relevant. Then how will 

GHG be reduced if the activities that concur for GHG emissions are not enforced? How will 

technological inputs be improved if there is no obligation for natural resources management? 

Rethinking in institution role may affect the outcome on the others environmental sustainability 

criteria. 
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4. Operationalization of Sustainability Criteria 

There are some initiatives in sustainability criteria in some countries or organizations, which 

defined respective indicators such as Netherlands (Testing Framework for Sustainable biomass), 

United Kingdom (the renewable transport fuel obligation- RTFO), FAO initiative (International 

Bioenergy platform – IBEP), EU Renewable ethanol strategy, EUGENE (Network of 

environment and consumer organization and researches institutes) (Dam etal., 2008), just to give 

some examples.  

In this chapter, indicators for the criteria are given based on stakeholder‘s views and compared 

with some International indicators (Cramer Commission, RFTO, and EU initiatives).  

4.1. Environmental Criteria 

Water use 

In Mozambique, water price is defined according to the type of usage; there is price for 

domestic, public, commercial, industrial activities (table 8) and irrigation. A sugarcane high 

irrigation can create water supply problems (Ellis & Marry, 2004). Consequently, using water for 

the approved activity and in a rational manner (avoid infiltration and evaporation) should be an 

indicator. However, water price should be adjusted as it is still low (table 8) as argued by the 

majority of stakeholders.  

UEM Agronomy Department says that on average washing sugarcane consumes 1m3/t of water 

and 21m3/t for ethanol transformation; so, this can be used as an indicator for rational manner. 

Private sector argues that average washing should be considered from Brazil experience which is 

around 5m3/t, as Mozambique signed cooperation with Brazil. Otherwise, the investors in the 

South part of the country may be more impacted with this indicator as this region is mostly 

dependent from irrigation, on the other hand to north and centre which rains regularly.  

MCT adds that ethanol production must comply with national water development program 

(NWDP) and regulatory body for water supply (CRA). The rest of stakeholders agree that the 

ethanol production must comply also with all water regulations.  

In the Cramer Commission and RTFO initiatives, water use, water pollution and fertilizers are 

considered as the same criteria. It is called water quality criteria. Their indicators are in line with 

the proposed indicators; however, they add the need of complying with environmental impact 

assessment. In Cramer Commission indicators is stated that water for irrigation and industries 

cannot come from non renewable sources and ethanol production must observe also water 

purification requirements (Cramer Commission, 2007). 
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Table 8 - Water Price in Maputo, Matola and Xai Xai Cities in Mozambique.  

 

Category Consumption 

(m3) 
Prices (USD/m3)* 

Xai xai city 

(Gaza 

Province) 

Maputo, Matola cities  

and Provinces 

Domestic  ≤ 10 3.42 4.56 

11-20 0.44 0.70 

21-30 0.51 0.71 

> 30 0.59 0.72 

Commercial and Public >25 15.21 17.59 

≤ 25 0.61 0.70 

Industrial >50 30.42 35.17 

≤ 50 0.61 0.70 
Source: CRA (2007). *USD = 26.30 MZM 

 

Water Pollution 

Wrong cultivations techniques, fertilizer applications, high irrigations sugarcane washing and 

transformation, are sources of water pollution (Macedo, 1999). Therefore Cepagri and MICOA 

argue that ethanol should be produced with minimum of negative environmental impact on water 

quality. Ethanol production should consider the decree of environmental quality, where the 

amount of particulates in water for irrigation should be less than 500mg/l. The particulates 

include those who are derived also from agrochemical usage.  

UEM Chemistry Department has a view that bagasse
9
 can be a source of pollution if there are no 

clear guides for its utilization. In Mozambique it is still under used. Including the usage of 

bagasse for industrial or community energy supply should be counted as an indicator.  

Biodiversity 

According to FAO, in Brazil, there are green belts in sugarcane plantations and it is composed by 

natural forests. To avoid biodiversity lost, green belt around plantations should be obliged. 

Additionally, in more than 100ha plantation should be created a corridor for wildlife. For 

instance, Procana is adjacent to Limpopo National Park where there is abundance of wild life. 

WWF add that ethanol should not be produced within the 10km boundaries within protected 

areas. Within this boundary, local communities should be left to use fully the land for their own 

activities, as they are somehow limited by the conservations areas regulations around them. 

For GTZ, production should not take place in areas of high conservation value (HCV). These 

areas are being indentified by GTZ Probec project. Furthermore, MICOA and Cepagri, revealed 

that ANE has study about different type of vegetations, habitat and locations, and produced 

                                                 

 
9
 Bagasse is residual fibre remaining after sugar extraction form the cane 
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recommendation for biodiversity protection. Then, ethanol production must comply with these 

recommendations, apart from other relevant national legislation (forest and fauna, protected 

areas, land, land use, etc), and International. 

Beside all, UEM Agronomy Department proposes that biomass must come only for the identified 

areas for ethanol production (agrarian zoning), and EIA recommendation should be strictly 

followed. 

Meanwhile, Cramer Commission set 5km boundary from protected areas, where biomass for 

biofuel production cannot be produced. In addition, it is states that 10% of land should be left as 

natural, in recently cultivated areas (Cramer Commission, 2007). 

On the other hand, in EU initiative, biomass for bioenergy cannot be obtained from continuous 

forest (land with more than 1ha with trees higher than 5metres and canopy cover of more than 

30%) (European Commission, 2008). 

Soil Erosion 

The use of monoculture, heavy machinery, intensive agriculture and non use of organic matter 

increase the soil erosion up to 20-30 times (Larsson, 2005). Condes argue that industrial waste 

including pesticides and fertilizers are the source of erosion in some industrial areas in 

Mozambique. For crops like sugarcane though they increase the level of soil carbon and prevent 

erosion, its long term affects is still unknown (Reinjders, 2006). Therefore, UEM Agronomy 

Department argues that it is important to prevent soil erosion as it has negative environmental 

and economic impacts. Agriculture of conservation should be an indicator of soil protection as 

many studies proved that this technique prevents soil damages and maintains the level of nutrient 

higher in longer period of time.  

Condes have also a view that ethanol production should not endanger the quality of soil. 

Plantation of grasses in susceptible areas should be an obligation, as well as other techniques that 

prevent soil degradation. In addition, ethanol should be considered sustainable if waste 

management is proven to be appropriated.  

On the Cramer Commission initiative, apart from indicators mentioned above, it states that 

conservation of nutrients balance and PH should be part of soil management (Cramer 

Commission 2007). 
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Fertilizer use 

Although a fertilizer application rate is limited on sugarcane in comparison to conventional 

crops, it still has impact on water and soil (Moreira, 2007). WWF argues that harmful fertilizers 

and pesticides are already identified in the Stockholm convention; consequently, the indicator 

should be non use of those chemistries. Those who are accepted should be used in responsible 

manner.  

For FAO, the information on agrochemical usage cycle, should be an obligation on EIA, and 

strictly observed when approved. Sometimes special attention is not given to the final destination 

that obsolete pesticides are given. It brings extra cost to the Government for proper disposal, 

while the investor is the main responsible for correct disposal.  

RTFO and Cramer initiatives combine agrochemical usage within the water and soil quality 

criteria. The indicators refer to the compliance of national and International laws regarding EIA, 

pesticides, agrochemicals and fertilizer use (Cramer Commission 2007; RFA, 2008). 

Genetically Modified Organisms 

According to Justiça Ambiental and ME, GMO use is hotspot theme not only for sugarcane but 

to other crops as well. Cartagena Protocol is vague on GMO regulations as it is not clear in 

countries obligations, and it protects the market. As a result, countries with low financial 

resources like Mozambique, do not invest much on researching the effects of GMO‘s. Therefore, 

GMO‘s should not be allowed, until effects are well known. 

UEM Chemistry Department as a view the existing list on allowed GMO species should be the 

guide for GMO use, meaning that only GMO which are part of it should be accepted.  

On the other hand, for Livaningo and UEM Agronomy, all types of GMO should be allowed, as 

long as they increase productivity level. Increasing productivity reduces the level of fertilizers, 

land and water for crops development.   

In the EUGENE initiative, the usage of GMO is not permitted (Dam et al., 2008), while Cramer 

Commission, RTFO and Eu initiatives do not mention any aspect regarding GMO use. 

Sugarcane Burning 

Burning sugarcane in the field has an effect on soil fertility as it reduces the carbon on soil. 

Further, it acelerates acidification and eutrophication due to eruption of nutrients soil (Reinjders, 

2006). For MIC and Cepagri, though there are negative impacts, banning this practice may have 

a negative social impact to Mozambique. However, sugarcane should be burned in controlled 

manner, fire cannot go further than plantation zones.  
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For Livaningo banning burning techique it is useful as people and environment should be 

prevented from its negatives impacts. Nevertheless, it is necessary to find a balance to reduce 

cost for investors and still create jobs, so, it should be gradual. Each five year, investor must 

introduce new mechanical techniques, however, it is difficult to determine now the exact 

percentage that have to be reduced. 

For the majority of stakeholders burning can be used as practice for sugarcane management, as it 

is done for all sugarcane companies in Mozambique. It reduces harvest burdens and mantain 

people employed. 

For Cramer Commission and RTFO initiative, bioenergy cannot be produced from burned 

biomass wheather for land clearing or clearing disposal (Cramer Commission 2007; RFA, 2008), 

and it is under the air quality criterion. On the other side, on EUGENE initiative, co-firing of 

solid biomass is permited under conditions, effiency of 70% is required (Dam et al., 2008). 

GHG emissions  

Huge energy flows can occur during preparation field, sugarcane burning and sugarcane 

transformation (Bauen, 2006). Almost all stakeholders argue that GHG saving must be positive 

for direct land use impact, sugarcane burning and industrial emissions. Ethanol should achieve a 

maximum efficiency in GHG emissions reductions by using local resources. Increasing the 

percentage of GHG saving should be phased, and for the initial basis as long as any GHG saving 

is presented, should be considered sustainable ethanol. However, there is a doubt if Mozambique 

is capable to ascertain the total emissions from direct land use. 

On the other side, EU initiatives call for 35% GHG saving, RTFO for 40% GHG saving, and 

Cramer Commission for 30% GHG saving and it should increase to 50% in 2011 (Commission 

of European Communities, 2008; Cramer Commission, 2007; RFA, 2008). Additionally, 

Germany initiative account GHG only related to direct land use impact and Round table on 

sustainable biofuel consider impacts with indirect impact (United Nation, 2008; RFA, 2008). 
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4.2.  Socio Economic Criteria 

EU initiative did not develop any socio-economic criterion; therefore it will not be included in 

this subchapter. 

Competition with food production 

Currently, more attention is given in possible relation food prices Vs biofuel production, 

especially in developing countries. Some authors argue that sugarcane production is not the 

direct cause of the increase of food prices, though it is intrinsically linked (Downie, 2008). 

Others argue that incentives to sugar and ethanol industry expansion have an influence on food 

prices (Barber et al., 2008). 

Almost all stakeholders say that the existence of zoning for agriculture it is a useful instrument 

as it may regulate the expansion of ethanol production. Therefore, ethanol should be considered 

sustainable if produced from land inventoried for ethanol production (within the existing 

5million hectares). FAO, Impact and ME add that in that area, 10% of land should be left food 

production by the ethanol companies.  

According to MIC, there it is arguable whether ethanol production competes with food 

production. Many studies show that the amount of land for ethanol is increasing worldwide, but 

do not show that the land used for food production decreased. Therefore, investor should use the 

amount of land they find convenient for food production (within the given land), as their major 

activity is sugarcane. Proposing percentage for food is not feasible; instead, limiting the amount 

of land for ethanol production is better.  

Justiça Ambiental argues that it is important to protect local farmers as they are the base for 

feeding the cities. As an indicator for that purpose should be said that ethanol cannot be 

produced in areas where communities/farmers develop agriculture in more than 50ha. 

MICOA and FAO‘s view is that, companies should create irrigation facilities for communities 

around the plantation, as proof for sustainable production. 

According to Cramer Commission (2007), information on the change of land use, changes in 

price of land and food; should be included if it is available. In addition, building materials, 

medicines and local energy supply should not be negatively influenced by production of 

biomass. However, this is criteria that it is met if requested by the Dutch Government.  
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Employment 

In Mozambique there are less formal employment possibilities in rural areas in comparison to 

cities (Ecoenergy, 2008). According to Impacto, the fact that populations in these areas have low 

educational level diminishes their level of competitiveness or access to tourism which is 

booming in rural areas. Consequently, it is relevant to define guidelines that increase the 

possibility of employment for people in rural areas. Based on the current sugarcane plantation, 

one person deals with around 5ha of land and it seems to be acceptable. Therefore, sustainable 

ethanol production should be considered as number of employments per hectare, 5ha/ person. 

Furthermore, almost all stakeholders are in position that at least 50% of employees should be 

from surround areas.  

For WWF, another important aspect to look at is community‘s skills as is not enough to be 

employed without gaining new technological skills or inputs. Proof of increased communities‘ 

skill in key places, should be a relevant indicator. GTZ adds that there are examples in South 

Americans countries in coffee plantation, where some employees are taught computer‘s skills.  

The Cramer Commission, RFTO and EUGENE initiatives do not refer employment as criteria. 

Income Distribution 

The percentage of poverty in Mozambique is higher in rural areas (55%), than in urban areas 

(51%); nevertheless, the inequality of income distribution is lower in rural areas (PARPA II, 

2006) In rural areas the Gini coefficient
10

 remains stables while it tends to increase in urban 

areas, especially in southern region (Ecoenergy, 2008). 

Condes and UEM Chemistry Department argue that it is necessary to decrease more the 

inequality and companies should create a partnership with local communities. For example, the 

practical of bush fire for agriculture activities or poaching is commonly used in Mozambique and 

annually vast areas of forests are lost. As it may affect sugarcane plantation, communities could 

control bush fire, and be rewarded for it. In addition, they could be given agricultural inputs to 

produce sugarcane and sell it to industries. This partnership would increase the income 

generation for those not hired by the companies and with low income. Therefore, partnership 

with local communities should be considered as an indicator. 

References regarding to this criteria was not found in the RTFO and Cramer commission 

initiatives.  

 

                                                 

 
10

 Indicates the distribution of population in relation to income 
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Land Tenure 

Mozambican Constitution (1990) says that land is state owned and cannot be sold or by any 

another manner alienated, mortgaged or pledged; however, the land law (1997) grants land use 

by Mozambicans or foreigners for economic purposes for maximum period of 50 years 

renewable.  

Almost all stakeholders argue that ethanol production should come from certified land by 

respective Government institution including communities‘ agreement letter. Although the Land 

law is clear about agreement with local communities, they are still marginalized by some 

investors, so this indicator should be very strictly enforced. If there is need for communities‘ 

displacement, investor must have a concrete resettlement plan agreed by affected communities 

and approved by the Government. Justiça Ambiental add that ethanol should not be produced on 

land where people were displacement and resettled in worse condition, and the resettlement 

expenses should be investor responsibility. For Procana and Condes, land law, EIA and ANE 

recommendation, should be strictly followed as it contains clear obligations regarding land 

tenure.  

UEM Agronomy Department proposes that ethanol should not be produced in land with 

important cultural meaning for communities, for example sacred forests.  

In the Cramer Commission and RTFO initiatives, it is stated that land right issues must be 

demonstrated. Meaning that communities and other interest groups should be consulted, 

respected the legal or customary rights of other users and important areas of the people (Cramer 

Commission, 2007, RTFO, 2008). 

Wages 

The current statutory minimum monthly wage is 1,645.5 Meticais
11

 (65.8 USD) for industry and 

services, and 1,126.5 Meticais (45 USD) for agriculture. Labor Consultative Council (CCT), the 

tripartite negotiating body between the Government, the unions and the employers' associations, 

discusses yearly a minimum wage increase from 10 to 30%, depending on the sector (Labor 

Law, 2007). All stakeholders agree that employees must be paid based on Mozambican 

minimum wage for their respective job, in accordance with labor law. Wages can be in form of 

money or goods and paid on time.   

Besides, RTFO (2008), states that workers should not be required to work on the farm. 

 

                                                 

 
11

 Mozambican currency 



58 

Working Conditions and Working Rights 

Justiça Ambiental revealed that working conditions and rights are one of the key of concern in 

Mozambique. Although the laws are clear in that regard, the experience shows that enforcement 

is still a problem. There are still many examples of workers being exploited by companies. 

Impacto argue that Mozambique is a tropical country with high temperatures. As sugarcane 

plantation and harvest occur under this climatic condition it is necessary to ensure that they are 

physically capable. This means that workers should have a right to be fed by companies during 

working time and rest time should be strictly observed. An indicator could be that every biofuel 

project should produce food at least for employees and their families. Likewise, the number of 

working hours and rights for association should be stated as an indicator for this criterion. WWF 

add that Proper equipments and health conditions must be available for workers. FAO has a view 

that should be proved that ethanol was not produced in discriminatory working environment, 

regarding to gender, HIV, traditions, religions and others characteristics. 

Besides, all stakeholders agree that relevant laws regarding labor must be observed. 

On the other hand, RTFO indicator states that the basic requirements for working conditions 

should include, portable drinking water, clean latrines or toilets, clean place to eat, clean and safe 

accommodation if necessary, information on hazards and preventive measures (RTFO, 2007). 

Child Labor 

According to (INE, 2007), 32% of Mozambican children between the ages of 7 and 17 years old 

are engaged in some form of economic activity, and 40% of them are from rural areas. 

Children‘s agricultural activities are often invisible and unacknowledged as they do so to assist 

their parents, there are classified as helpers (Unicef Mozambique, 2007). Poverty, shortage of 

schools and professional training centers are seen as the major cause of this situation. ME and 

FAO argued that this situation would not change overnight as it needs to be accompanied by 

country‘s development. Consequently, children should be employed as long as they are 

physically capable. So, companies must prove that children physical condition has been checked 

and approved. 

On the other hand, GTZ, argue that although it happens it should not be allowed in private 

companies. Investors must be responsible; they should not employ children under the age of 16 

years. Other stakeholders have the same view that ethanol should be considered sustainable if it 

was planted, harvested or transformed by children above 16 years. 

For RTFO (2008), and Cramer Commission (2007), children should not be employed if they are 

under 15years in accordance to Declaration of human rights of United Nations. 
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Social Responsibilities and Benefits 

According to MIC, Mozambican Government sensitizes investor to create social benefits, 

especially to the communities around their activities. Though it is a good practice, they cannot be 

obliged to do so, as it is a Government responsibility.  

Other stakeholders have different view. Investors should create partnership with local 

Government and local communities for basic infrastructures (water, roads, schools, health 

centers). The willingness of social responsibilities activities must be stated in the project, 

including type and number of projects, number and location of people to be benefited, budget to 

be spent and respective time frame. In the following years, producers should prove that their 

willing is being implemented accordingly. 

The RTFO initiative does not refer to social responsibilities criteria. Cramer commission (2007), 

states that description of programs and practices to determine and manage the effects of 

company on local population is needed.  

Competitiveness 

Though there is an urgency to reduce GHG emissions it should not be at expense of the natural 

resources (Cramer Commission, 2007). Livaningo has a view that ethanol production‘s cost 

should be less or equivalent to fossil fuels production costs. This indicator will determine better 

choices in crops with high yield results (liters/ha), reducing the pressure in land and other natural 

resources. 

On the other hand, UEM Chemistry Department argue that it may be difficult to comply with this 

indicator as many studies show biofuel is cheaper with state intervention. Competitiveness is 

mainly a private issue.  

RFTO and Cramer initiatives do not consider this criterion.  

Companies’ Legislation Knowledge 

According to majority of stakeholders, the first step for the private sector complies with criterion 

and an indicator is to know the country‘s legislation. Therefore, Government should create once 

a year one-day workshop, to disseminate national and relevant International laws that apply on 

investor‘s activities. Investor should prove their participation in the workshop, and should pay 

for that. This workshop can deal with corruption and other forms of negative actions for national 

economy and image.  

On the other hand, Condes argues that is still very difficult to assess this indicator. Will it be by 

test? Having laws in the office? Employing a lawyer? How will it be? Clear measurements still 

need to be found. 
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On the other side, RTFO (2008), and Cramer commission (2007), states that an investor must 

prove their knowledge on relevant national and International laws, regarding all criteria, however 

there is presently no guideline on that. 

 

4.3. Distinction of National Vs International Criteria and Indicators 

MIC revealed that in Mozambique, there are no fuels circulation norms though there are some 

regulations with some fuel specifications. Likewise, there is lack of information about the 

specificity of fuel compounds. In these conditions, if ethanol is going to be mainly exported, 

there is no need to define criteria, as companies may have to comply with International one. The 

market will not consider national criteria as being credible.  

On the other hand, GTZ and WWF argue that independently for the final market, ethanol 

production should be regulated through specific national criteria. These criteria should be linked 

with International ones. For that, it should be identified using relevant criteria (and not many) 

and one should be very strict on them, to ensure International acceptance. Ethanol for national 

consumption should be regulated through same criteria. Other stakeholders have also a view that 

there is no need to differentiate criteria for national and International consumption. Having the 

same criteria will also be beneficial for Mozambique due to high level of competitiveness where 

national companies must invest in quality products.  

Nevertheless, small holders do not need to comply with any criteria, though there is a risk of 

companies using small holders as a way to escape from criteria requirements. 

 

4.4. Discussion and Sub-Conclusions 

This chapter has focused on operationalization of sustainability criteria and relevance of 

differentiating operationalized criteria for national and International consumption, based on 

stakeholder‘s opinions.  

The results show that there are agreements and disagreements on operationalizing sustainability 

criteria, among Mozambican stakeholders as well as within International initiatives.  

There are five aspects that seem to be the reason of disagreement among Mozambican 

stakeholders, and they may need special attention during policy design: 

- Measure: counting GHG emissions for land use and workshop participation companies for 

legislation knowledge were considered hard to be measured. 

MICOA has not yet been able to monitor emissions from industries, which are easier. Then what 

will be on GHG from land use change?  
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- Relevance: the fact that some stakeholders considered GMO use and sugarcane burning not 

relevant concurred for the disagreement. 

- Interest: investors have a special interest in ethanol; therefore, using percentage of land to 

produce food was not seen as investor‘s obligation. 

The fact that Mozambique is eagerly promoting and attracting investment, may influence the 

observation of private sector interest, considering that Mozambique has still plenty of land for 

food production. 

- Poverty: the level of poverty in Mozambique is seen as a crucial aspect in defining child labour 

indicators. 

It is true that children are involved in agricultural activities in Mozambique, though the law is 

against it. Therefore, it is important to develop indicators that are realistic and feasible. I am not 

advocating that children should work, instead, I am merely pointing out the necessity of defining 

indicators that are enforceable.  

- Technological: the lack of technological resources in Mozambique is seen as factor that may 

compromise the determination of the water use for sugarcane irrigation, washing and 

transformation.  

Brazil with high experience in ethanol production has not reached yet the 1m3/t for sugarcane 

washing (Dam et al, 2008), therefore is not wise to consider that Mozambique may be able to do 

so.  

On the other hand, indicators of criteria such sugarcane burning, GHG and child labour are not 

done in accordance with International initiatives and differences in countries objectives seems to 

be the reason of disagreement. 

Burning sugarcane is not allowed and is a criterion for GHG emission that is set highly 

internationally. Europe has climate change mitigation objectives, contrary to Mozambique who 

calls mostly for socio economic achievements. It does not mean that Mozambique does not care 

about the environment, for example, the boundary set for ethanol in conservation areas is higher 

in Mozambique compared International indicators. However, it is not the major objective yet. 

This was also the reason of some stakeholders‘ operationalized child labour based on physical 

conditions instead of age; they argue for poverty reduction. 

Nevertheless, as those countries are potential markets, and they are funding for regulations on 

biofuels, these indicators may be bottlenecks for Mozambique; as there is no need to differentiate 

between criteria for national and International consumption.  
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5. Policies Instruments for Promoting Sustainable Ethanol Production 

Ethanol produced by sugarcane is a new type of investment in Mozambique, which is expected 

to grow if proper policies/strategies are identified and implemented. Therefore, the incorporation 

of sustainability criteria into ―proper‖ policies has gained the attention of the Government. This 

chapter presents the main policy instruments that may guide ethanol production in Mozambique, 

according to different stakeholders‘ views. It also discusses how responsible institutions can 

monitor these instruments. 

 

5.1. Regulatory Instruments  

Cepagri, MICOA, Condes, ME and GTZ, revealed that there is already a mandatory legislation 

aimed at environment, land, labor, water, environmental quality, fuels laws. These laws can also 

be used to control ethanol from production to transformation phase.  

The majority of the stakeholders argue that the following criteria and indicators should be dealt 

with through command and control, by existing legislation.  

Water use 

For this criterion and respective indicators laws and regulation such as water law n.16/9, 03/08, 

National Water Development Program (NWDP), Regulatory body for water supply (CRA) and 

FIPAG (Water Supply Investment and Assets Fund) can be applied, according to the majority of 

stakeholders. However, Ara Sul argue that in these regulations, there is no information on 

amount of water considered acceptable for ethanol production (irrigation, washing and 

transformation), and it needs to be incorporated by CRA as mandatory as well. 

Water pollution 

Decree 18/2004 about pattern of environmental quality and effluents emissions has information 

on acceptable pollutions levels. However, it includes an indicator for water quality for sugar 

production, and not for ethanol transformation. Impacto has a view that, it is important to make 

an addendum on ambient and emission standards, not only for ethanol but other type of 

bioenergy production too. These standards should take into consideration all possible ambient 

and emissions standards in the whole chain of the entire ethanol production. 
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Biodiversity 

To deal with biodiversity indicators, stakeholders pointed out that the following laws and 

regulations: Forest and fauna law, environment law, land law, spatial planning law, strategic plan 

for biodiversity conservation (2003-10), ANE recommendation, protected areas strategies, Cites 

and other International conventions.  

However, Justiça Ambiental argues that environment and forest fauna law are not complete 

regarding biodiversity issues. These laws need to be revised to incorporate specifics 

measurements, such as green belts, wild life corridors and HCV areas especially environment, 

forest and fauna law. 

Fertilizer use 

In Mozambique there is no specific legislation on fertilizer use. However, stakeholders argue that 

pesticide law, water and environmental law, pattern of environmental quality and effluents 

emissions and the Stockholm convention can cover the indicators for fertilizer use. GTZ argues 

that the indicator of this criterion should be part of water use. 

GMO’s use 

UEM Chemistry Department has a view that usage of GMO should follow the biosafety 

regulation. It states that, importation of GMO‘s and its products for productions activities, is 

allowed only for species on list by National Committee of biosafety, which involves Ministries 

of Agriculture, Industry and Commerce, Fishery, Health, Environment, Technology and Finance, 

Academic Institutions, private sector and members of civil society. 

GHG emissions  

For Condes, GHG emissions is part of decree on environmental quality, where contains 

information on acceptable emissions. However, information concerning GHG emission from 

land use and ethanol transformation needs to be included in the decree. 

Competition with food 

According to all stakeholders there is no current legislation in dealing with this criterion, as it is 

quite a new phenomenon. Actually, an evaluation of current amount of land for different type of 

investments and activities was already done as the first step. Recommendation is that this study 

must be translated into mandatory actions to avoid competing land use, by MINAG. It should be 

translated into land acquisition form, obliging private sector information regarding percentage of 

land to be used for food production. 
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For MIC and Procana, it should not be mandatory, however, companies must be alert and 

sensitized to consider in their agenda, activities that may help reducing competitions; so it should 

be voluntary.  

Employment, wages, working conditions and rights and child labor 

The majority of stakeholders argue that all indicators regarding employment, wages, working 

conditions, rights and child labor criteria must be mandatory and based on labor law and other 

International legislations. However, there are indicators such as number of employees per 

hectare, and percentage of local employees, that are not in the legislation. 

For FAO and ME, though labor law previews that children under 16years cannot work, but in 

reality companies are using them for farming. Due to HIV situation where they are left as chief 

of family, they need to work. Therefore, it is necessary to open a ―parenthesis‖ for this situation, 

and incorporate in the labor law information related to child physical conditions.  

According to Condes, as labor law was revised and approved in 2007, and then INOQ should be 

responsible to include these indicators in the ethanol regulation. 

Land tenure 

Indicators for this criterion are also mandatory, as proposed by majority of stakeholders in 

accordance with following laws, regulations or strategies: land, environmental, investment and 

spatial planning laws and ANE recommendations. Land law is the most complete for land tenure 

and it gives protections to communities. It also considers gender as women are given space to 

sign the consent for land use approval. There is no need for further addendum.  

Social responsibilities and benefits 

There is no mandatory legislation regarding social responsibilities and benefits. Apart from MIC 

and GTZ, other stakeholders agree that social responsibilities actions should be mandatory. 

According to ME, Government is designing a strategy for incorporating all investors fund in 

same account, then, this would be an opportunity for further discussions on incorporation of this 

criterion into regulations. 

Competitiveness 

There is no legislation regarding price competition between fossil fuel and ethanol. However, 

majority of stakeholders agree that it should be part of mandatory legislation. MICOA should be 

responsible for incorporating this indicator in the environment quality norms decree. 

On the other hand, UEM Chemistry Department argues that it should not be mandatory, as an 

investor is responsible for balancing the cost and benefits.   
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Companies’ legislation knowledge 

All stakeholders, except Condes, agree that participation in a legislation workshop should be 

obliged as a proof of knowledge on national and International legislations. The Centre for 

investment promotion (CPI) should be responsible for incorporating the addendum in the 

investment law.  

 

5.2. Market Based Instruments 

In discussing market based instruments, stakeholders mentioned their opinions regarding CDM, 

incentives and certification instruments for sustainability production as discussed below. 

 

5.2.1. Clean Development Mechanism (CDM) 

Generating power through biomass, reforestation and conservation, effluents treatments are 

projects that can be applicable in CDM. These projects reduce the amount of CO2, methane and 

other GHG that can affect climatic change. The criteria GHG emissions reduction, and water 

pollution (waste/effluent treatment indicator), they are already incorporated in the CDM. 

However, there are not experiences yet in funding ethanol production through this mechanism 

(UNCTAD, 2006). 

According to MIC, the fact CDM aims to incorporate the environmental externalities into 

economic accounts it increases the price to the end users. For ethanol exports it may be 

advantageous, but not for national consumption. WWF adds that the approval time of CDM 

(almost three years), it may not encourage the private sector to put their effort in it. Though 

CDM is useful in helping project with start-up, it is not reliable for achieving sustainability in 

biofuels economic terms. 

 

5.2.2. Incentives and Other Subsidies 

Among different types of incentives and subsidies, tax exemptions were the most often 

mentioned by stakeholders.  

China has a tax exemption for ethanol producers, and India has financial incentives for producers 

and consumers (IIED, 2007). USA uses tax reductions for fuel-ethanol and biodiesel, loans, loan 

guarantees to farmers and biofuel producers, direct payments to fuel ethanol producers, direct 

grants or low interest loans to assist in ethanol production facilities, credits against ethanol 

producers‘ tax liability, additional fuel tax exemptions and others (Jull et al, 2007). Those 

subsidies take place in the form of production of feedstock crops to the final consumers 

(Doornbosch & Steenblik, 2007) (figure 6).  
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Fig 6. Subsidies provided at different points in the ethanol supply chain 

 

Mozambican investment law has a lot of incentives, such as exemption for payment of imported 

equipments, taxes over profits till 2012, 80% reduction of IRPC (Profit fee for collective person).  

Procana company expects to invest USD 510 million to produce 120 million litters/year, mostly 

for European market that set already the incentives. MIC argues that Mozambique is a 

developing country with low economy which would not support those levels of incentives. Taxes 

may be impacted by countries‘ income needs and by the currencies, as Mozambique is highly 

dependent on foreign currencies. Adding incentives for ethanol production can also distract 

Government for strategic financial intervention which is increasing food production. Studies by 

Wiesenthal (2008) indicate the possible impact of taxes and subsidies (table 9). 

Table 9 - Distribution of the impact related to subsidies 

Actor  Main impacts of tax reduction 

Government Loss of tax revenue equal to the subsidy Second-order effects of 

increased costs for the economy 

Transport users No impacts 

Consumers Second-order effects from changes in Government spending and 

increase in food prices 

Refineries Reduction of sales of conventional fuel; marginal reduction in 

profits 

Agricultural sector Increase in income; marginal increase in employment 

(set-aside land and sugar reform) 

Agriculture related 

sectors 

Increase in input costs (oils), stabilization of sugar price; 

fluctuations in substitute products 

Industry and services Second-order effects from changes in Government spending; 

third-order effects from change in disposable income of consumers 

Source: Wiesenthal et al. (2008) Renewable and Sustainable Energy Reviews 
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According to all stakeholders (except UEM, Chemistry Department) there is no need for specific 

incentives for ethanol production considering that plot taxes are lower when compared to many 

other countries, the same with water and energy prices. Ethanol will respond to national needs, 

but to lesser extent in comparing to International countries and investors for this business are 

normally big companies. Therefore, the other possible way to gain an incentive is 

administratively by increasing taxes on exportation as way to reduce the external advantage.  

UEM Chemistry Department suggests that incentives in car import moved by ethanol are needed, 

as in exempting ethanol taxes the country can lose a high revenue source. With no capacity to 

subsidize national companies to International levels and the massive import of ethanol cars 

would increase the competitiveness for national consumption, considering gasoline account for 

15% on whole different fuel consumed. Furthermore, molasses is produced by sugar companies 

is often dumped due to lack of demand, so, the Government could promote the usage of it to 

produce ethanol by small companies, exempting them from paying taxes for this type of fuel. 

 

5.2.3. Certification  

Certification allows product differentiation and gives relevant information about product‘s 

characteristics (United Nations, 2008). All stakeholders agree that the certification is needed to 

ensure sustainable ethanol production. It should include sustainable biomass production as well 

as its transformation to ethanol, and there is no need to take transportation or imported 

commodities into account. 

 

Criteria/indicators for certification 

According to the majority of stakeholders, indicators of criteria such as water pollution, fertilizer 

use, employment, wage, working conditions and rights, child labour, biodiversity and GHG 

emissions should be part of certification.  

Procana and MIC has a different point of view concerning certification. Water use criterion is 

relevant for certification, however, indicators loose water by evaporation and transpiration 

should not be part of the certification. Mozambique is not a country with water scarcity, so there 

is no need to control water use to that extent. 

For Justiça Ambiental, the fact that food competition criterion is not in any law should be an 

argument to incorporate it in the certification, considering its huge consequences for poor people. 

This position is not accepted by the MIC who argues that competition with food should not be 

part of certification scheme. It is necessary to assess in 5 or 10 years time after ethanol 

production the real impact of ethanol on food. Currently, this is not the case in Mozambique.  



68 

The same stakeholder argues also that social responsibility criterion should not be part of 

certification schemes, as it may counter voluntary agreement. On the other hand, other 

stakeholders believe that clear information on infrastructural and other facilities created because 

of ethanol should be stated for certification. 

Criteria as sugarcane burning, GMO and soil erosion were viewed as variables not needing to be 

requested in the certification as they not deemed to be irrelevant as criteria by the majority of the 

stakeholders. On the other hand, Impacto has the view that GMO‘s should be in scheme however 

based on specifics standards, such can proof as non-harmful GMO.  

 

Institution for Issuing Certification 

During the interviews disagreements were found regarding who is the responsible institution to 

issue certification. For the Government sector, (excepting ME), the Government should be 

responsible to issue certificates, through INOQ. INOQ should ensure the quality of ethanol as 

well as accomplishment of criterion involving other Governmental sector such as MICOA, 

MINAG and ME. MICOA would look at environmental issues including the implementation of 

EIA, MINAG would be responsible for land tenure and agricultural part and ME for ethanol 

production itself. The advantage of this approach is that there would be no need to create other 

Institutions specifically for ethanol. Furthermore, many criteria are already part of the 

Mozambican law where Institutions are dealing with them daily. It would significantly reduce 

the expenses of Government and private sector with certification, On the other hand with private 

bodies. However, if production increases systematically, an ethanol institution may be suggested, 

similar as cotton and cashew nut Institutions.   

On the other hand, ME argue that a national private ethanol agency could be responsible for 

certification. This agency could be responsible for coordinating the integration of criterion on 

International countries, in accordance with Mozambican conditions. Normally, International 

agencies are focused on strict and a high number of International requirements, which excludes 

many developing countries.  

Environmental organizations agree on actual certification schemes in Mozambique. For instance, 

for agricultural products, ECOCERTI certifies the production systems for European market, ITS 

certifies cashew nuts, and fair-trade certifies products based on social aspects. The advantage of 

the certification by the external companies is the level of accuracy. Additionally, developed 

countries are very sensitive to environmental issues; consequently it will not be undermined.  

For the private sector, certification is voluntary therefore companies are free to comply with the 

criteria for exporting country. It is true that, certifying products in Mozambique is expensive due 

to lack of laboratories and companies are mainly based in South Africa. However, it is also true 
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that those certifications are internationally known and are well accepted, so it increases the value 

of the product. Nevertheless, joint ventures between International and national consultancy 

companies are needed to gradually improve the local capacity. Additionally, worldwide, 

certifications are mainly issued by independent bodies.  

Concerning certification costs, it is estimated that in Brazil the cost of ethanol certification is 

0.5% of total costs (Smeet el at, 2008) and it increases by 20% of production costs to the 

smallholders (Cramer Commission, 2007). According to Procana, the costs will be higher in 

Mozambique due to non-certified companies in Mozambique.  

Nevertheless, independently for which institution/agency issues the certification, stakeholders 

agree that the producer is responsible for its administrative cost.  

 

5.3. Voluntary Agreements 

For GTZ and MIC, agreement should focus on criteria such as social responsibilities, income 

distribution, sugarcane burning and food production. Regarding environmental issues, a kind of 

agreement on reforestation, environmental education programs and support environmental 

management programs around the area of activities would be positive. 

MIC argues that instruments that increase the cost to the end users such as an eco-label are not 

feasible for Mozambique, at least not in this time yet. There is need to invest in environment 

awareness, as it is the key for responsible consumption. Therefore, voluntary agreement must be 

considered as a preparation step in the incorporation of these criteria into regulatory instrument.  

 

5.4. Monitoring  

One of the big constraints in Mozambique is low level of law‘s enforcement and monitoring.                                                                                                                                                                                                                                               

Though there are some positive examples with monitoring, there are still few. For instance, 

during interview it was revealed that Procana is operating without having presenting an EIA yet. 

So, on what basis is monitoring taking place? Ethanol production is taking place outside the 

capital, meaning that monitoring is the responsibility of local Government responsibilities, which 

are weaker due to lack of human capacity.  

The Dutch Commission has come to conclusion that the Government is responsible for 

monitoring and evaluation, especially when issues are for macro levels such as food security, 

land and food prices, local application of biomass and other leakage effect (Cramer Comission, 

2007). 
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Though there are monitoring constraints, for all stakeholders it is clear that the role of 

monitoring activities and resources is primarily a Government role. Fees and taxes must be used 

partly to cover those expenses.  

Governmental bodies agree that for regulatory instruments, yearly or on demand would be the 

time frame for monitoring conducted by team of different Institutions including the, ME, 

MINAG, MT, MICOA and MIC. These Institutions should always check the accomplishments of 

sustainability indicators, and counter check to local communities about social aspects if possible. 

Monitoring results should be sent to INOQ to be incorporated in the balance of annual report. 

NGO‘s argues that they should have representatives in team at all levels; to reduce the possibility 

of corruption, which happens in the public sector. Apart from that, companies should send a 

month report to INOQ for macro issues, containing information regarding to: 

o Land use – the amount land with sugarcane, crops and biodiversity   

o Social responsibility – the activities related in that period 

o Carbon – GHG saving 

o Employment – the number and allocation of employees  

o Voluntary agreement it applied, and annual report including information on all 

other criteria.  

INOQ may be responsible to report the data to other relevant Institutions.  

Condes argue that regarding CDM it is known that United Nation Framework Convention on 

Climate Change (UNFCCC) have their auditing companies and monitoring plans, and it is done 

with involvement of MICOA. However, new methodologies should be identified to adjust it to 

biofuel production.   

 

5.5. Discussion and Sub-Conclusions 

This chapter analyses the possible instruments that can be used to incorporate operationalized 

criteria and its responsible Institutions. It also looked at how these criteria be monitored and 

certified.  

The results indicate that regulatory (through legislation), market based (through certification) 

and voluntary agreements are the best instruments for operationalized sustainability criteria.  

However, there is no consensus on which instrument can deal with indicators from social 

benefits, income distribution, sugarcane burning and food competition criteria. Some argue for 

regulatory and other for voluntary instrument. This divergent opinion is warranted as voluntary 

agreement was proposed by those who considered these criteria as being not relevant even for a 

certification scheme. 
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On the other hand, the existence of environment, land, water, forest and fauna, environmental 

quality, labour, pesticide and investment laws which already contain some sustainability 

indicators (or similar indicators), have contributed to the  regulatory instrument choice for most 

of the criteria. Nonetheless, criteria such as water use from sugarcane washing and 

transformation, green belts and wild life corridors in sugarcane plantations, employment of 50% 

of local people, employing 1person/5ha and child labour based on physical conditions, which are 

not part should be incorporated through addendum, by respective Institutions or by INOQ. 

Incorporation by INOQ may be the best option as it may reduce time, concentrate financial 

resource to one institution, avoid scattering mandatory actions and it would facilitate the 

monitoring process. However, there is a risk of political power, as INOQ is part of MIC who 

argued for voluntary schemes for many indicators. Furthermore, MIC has a role of promoting 

industry and commerce; as a result they have strong relations with private sector, who also argue 

that these criteria should not be mandatory.  

Regarding institution that issues the certification, there is not much to discuss considering 

International countries recognise certifications issue by independent bodies. As certification is 

market oriented, the Government should leave it with the private bodies, interfering only for 

defining criteria to be included in the certification. However, it is clear that the producers 

(biomass and transformation) are the one responsible for certification. This certification is known 

as book and clam and it has advantages of including small companies and benefits them directly 

in case of incentives (Cramer Commission, 2007). The fact that all stakeholders agree that there 

is no need for incentives, it may create barriers for national companies, and it may compromise 

the level of national ethanol consumption.    
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6. Consequences of Implementing Sustainability Criteria for Different Stakeholders 

In general, implementing an ethanol program based on sustainability criteria will have positive 

and negative impacts for different stakeholders; it also provides new opportunities. This chapter 

presents the findings on the perceived consequences, and stakeholders are grouped according 

their type of Institutions. 

6.1. Government  

On September 6
th

, 2007 Mozambique and Brazil signed a memorandum of understanding in 

biofuel production. The general objective is to establish and implement an action plan in ethanol, 

and promote technical cooperation involving workers, Governmental specialists, private sector 

and researchers (DAI, 2007). Additionally, Petrobras (Brazilian Petrol Company) has manifested 

an interest in investing in ethanol in Mozambique
12

. It is a great opportunity for Mozambique 

considering that Brazil has had worldwide success in ethanol production.  

Ethanol is frequently criticized due to amount of land needed for production; nevertheless, it may 

not be the problem for Mozambique, where based on agrarian zoning, there are about 5 million 

hectares available for ethanol investment (apart from agricultural land). The land belongs to the 

state and it is available in cheaper price, which calls for more investment. The commodities may 

also be obtained with competitive price due to break of immigration barrier in Southern Africa 

Development Community region (SADEC), by 2012. 

Mozambique is geographically and strategically located close to European and Asian markets, 

which are now seeking sustainable ethanol. The final product can also be transported by ships 

due to existence of harbours in south, centre and northern part of the country. Mozambique can 

shift from being a potential fossil fuel importer to a potential ethanol exporter. 

The implementation of sustainability criteria will call for better and serious investors. The 

investments can complement the existing agendas by : 

o Program for poverty alleviation (PARPA II 2006-2009), which aims to reduce the level 

of absolute poverty promoting quick, sustainable and inclusive economic growth. 

o Green revolution program, which aims to intensify profitable agriculture and increase 

food supply. 

o Agricultural program (PROAGRI II), aiming to promote agriculture sustainably 

incorporating environmental and social aspects. 

o  National Plan of environment management. 

                                                 

 
12

 
12

 Antonio Saide, ME, Department of Renewable Energy: Personal Communication, 07/08/08 
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o  Government five-year plan (PQG 2005-2009), which aims to develop actions for 

implementing projects that generate energy based on biogas, bagasse, hydropower, to 

solve the needs for medium and long term. 

However, weak Governmental monitoring system will compromise the country‘s market, as 

some importers may not consider ethanol as having good quality standards. 

Differentiated responsibilities on climate change convention may create a barrier to market as 

well, as not all environmental criteria may need to be considered in the regulations.  

Furthermore, because there are selected areas for the investments, which may improve 

infrastructures and create job in surrounding areas, communities not affected by ethanol projects 

may feel underestimated and marginalized by the Government. 

 

Table 10 – Consequences of implementing sustainability criteria for the Government 

 Strenghts Weaknesses Threats Opportunities 

Political -Agrarian zoning 

 

- Weak monitoring 

system, specially 

at provincial leves 

-Lack of ethanol 

legislation 

 

-Criteria will 

bureaucratize all 

ethanol 

administrative 

process  

-Deviate 

Government 

attention for food 

production 

- Existence of Parpa II, 

Proagri II, green 

revolution and five 

years Government 

plan programs 

-From fossil fuel 

importer to potential 

ethanol exporter 

Socio-

economic 

-Elimination of 

SADC immigration 

barriers 

-Land availability 

and in cheaper 

price 

-Geographic 

localization to Asia 

and Europe 

-Dependency on 

International 

support 

 

-Cost of creating 

critierion  

-Government not 

understood by some 

communities 

 

-Atraction of better 

and serious investors 

-Big companies as 

Brazilian companies 

(Petrobras) are 

interested to invest in 

Mozambique 

Environme

ntal 

-Existence of 

national 

environmental 

program, and other 

environmental 

legislations. 

-Reduce the level 

of environmental 

awareness 

 

-Differentiated 

Kyoto‘s obligations 

 

-Strong Civil society 

and NGO‘s under 

construction 

 

Technologi

cal 

-Existence of MCT -Lack of equipped 

institutions 

-Technological 

costs 

-Cooperation with 

Brazil 
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6.1.1. Role  

In order to minimize the impact of the criteria, Government may have following roles: 

o Promote small holders participation through biomass production 

o Promote cooperation with developed countries for strengthening Governmental 

institutions 

o Promote environmental awareness  

o Constant monitoring on ethanol impacts on environmental and citizens in general. 

6.1.2. Risks 

o This is the county‘s first instance in promoting ethanol and if it is not planned and 

implemented properly it may discourage the implementation of future of ethanol and 

biodiesel programs 

6.2. Private Sector 

Studies by LMC International (2004), expect that feedstock production cost of ethanol in 

Mozambique is USD 188 in a yield of 79,92 l/m3, 14% higher than Brazil. They also argue that 

this value would be much higher, but it is minimized by the land, water and energy prices in 

Mozambique, that are cheaper in comparison to Brazil. Therefore, for the private sector it is big 

opportunity to have these resources at cheaper prices. 

ME argues that the positive impact is that the costs of sustainability criteria will be higher in 

investing phase; but that they can be compensated in longer term. For instance, mechanizing 

harvesting process is costly in the beginning but it increases efficiency in harvesting and 

production process. Studies by, Kampman et al.(2005), reveals that technologies that improve 

GHG emissions reducions, are expected to reduce the costs of ethanol production. However, 

Procana argues that it depends on which criteria are part of regulations. If GMO‘s are not 

allowed, then production may be lower, not justifying technological investments. Cane 

technology center in Brazil shows that changes in sugarcane genes increases 15% of sucrose 

compared to normal species (GMO compass, 2007). Therefore, as long as there are not too many 

criteria and they are adjusted to the Mozambican reality, it may be possible to accomplish them 

and still have profits from ethanol production. 

Procana argues that the opportunity for private sector is the strong Government commitment in 

ethanol promotion for economic and social aspects, which may end up in balancing better 

options for all stakeholders. 

According to almost all the stakeholders, investing in technologies that avoid sugarcane burning 

will reduce the job‘s opportunities (at least 50%) in a country where the index of unemployment 
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and poverty is high. However, they recognize that it is necessary to gradually improve the 

efficiency of ethanol production. 

 

Table 11 – Consequences of implementing sustainability criteria for the private sector. 

 Strengths Weaknesses Threats Opportunities 

Political - Blend mandate 

to promote 

market 

-Poor 

communitication 

infrastructures 

(roads, railways, 

etc). 

- Lack of funds for 

promoting 

investigation on 

ethanol impacts and 

benefits. 

-Government 

commitment 

 

Socio 

economic 

-Interest in 

ethanol and 

available 

financial 

resources 

 

-No competitive 

subsidies  

-Initial costs for 

applying criteria 

- Less possibilities to 

national companies 

-No certification by 

national companies 

 

-Existence of 

market 

-Available land, 

water and energy 

on cheaper price 

- Available work 

force 

Environment

al 

-Available land - Poor information 

on existing 

biodiversity 

 

-Cyclical natural 

disasters (floods and 

droughts) 

 

-Good natural 

resources 

conditions 

Technologic

al 

-Technological 

know how 

-Low qualified 

farmers in terms of 

technological skills 

-Lack of agro 

infrastructure 

- Existence of 

sugarcane 

companies and 

infrastructures 

 

6.2.1. Role 

In order to minimize the negative impact of sustainability criteria, private sector propose 

following roles: 

o Promote cooperation between national and International bodies responsible for ethanol 

production standards 

o Attribute funds and expertise to national institutions to develop relevant studies on 

ethanol 

o Promote partnerships with local communities to develop social and environment 

activities that protect local and their resources.  

o Report relevant technical findings, which can help in policies making or in strategy 

reviews. 
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6.2.2. Risks 

o Studies for producing ethanol for second generation are in place, and changes for this 

technology may need more investment. 

6.3. Local Communities 

Around 80% of Mozambican population is farmers (INE, 2007), meaning there is available and 

cheap farmer‘s work force. Social criteria will protect that work force and rural population, in 

terms of employments, better working conditions and rights, respect for land tenure and their 

cultural activities, most of stakeholders. For Cepagri, the fact that ethanol production will create 

employment, communities may choose to settle in production zones, and this will impact the 

forests less. Additionally, communities may benefit from clean energy reducing their 

dependency on biomass. 

The environmental criteria like GHG reduction will have advantages and disadvantages, for 

communities. The advantage is that it will contribute to minimize health problems due to 

sugarcane burning. In Brazil, respiratory problems have increased to 12% during harvesting time 

(Ortriz & Rodrigues, 2006). Consequently, Brazil has started to reduce this harvesting process by 

30% (Smeets et. al., 2008). On the other hand, investing in technologies that avoid sugarcane 

burning may be problematic as it reduces the opportunities for job, as previously stated in this 

report.  

The indicators on fertilizer and water management may bring environmental benefits since its 

implementation protects land degradation. Local communities‘ can benefit directly from it as the 

impact on their land around ethanol companies may be reduced. 

Regarding local investment; NGO‘s and GTZ argue that smallholders maybe negatively affected 

as they have less financial possibilities. The availability of an agricultural loan and NGO‘s does 

minimize this impact, as they can give financial and technical support, including for certification. 

Nevertheless, the best opportunity for local participation may be for biomass production and not 

for transformation processes.   
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Table 12 – Consequences of implementing sustainability criteria for the Local communities. 

 Strengths Weaknesses Threats Opportunities 

Political - Existence of 

agricultural loan 

(Banco terra) 

-Lack of 

sugarcane foment 

program 

- Incorporate 

criteria in other 

phases 

-Existence of NGO‘s  

-Existence of 

Government local funds 

for local communities 

initiatives  

Socio 

economic 

-Available local 

force 

 

-Lack of 

experiences to 

discuss benefits 

with investors 

-Certification 

and criteria costs 

-Improve health quality.  

 

Environm

ental 

-Availability of 

land 

- Natural disasters 

(floods and 

droughts 

 

-Cyclical natural 

disasters (floods 

and droughts) 

 

 

-Reduction of biomass 

use  

-Help in communities 

settlement reducing the 

pressure on forest 

-Reduce dependence to 

traditional agriculture 

that harms the 

environment 

-Access to clear energy 

for local people 

Technolo

gical 

-  

 

-  Lack of 

technological 

agricultural skills 

- Low 

educational 

level 

- Improve agricultural 

skills 

 

6.3.1. Roles 

The communities can have following roles to minimize the impact of sustainability 

criteria: 

o Raise important issues (eg. worker exploitation) based on given abnormal situation 

around the neighbourhood.  

o Organize in associations to discuss and negotiate land tenure and other resources. 

o Organize in associations to promote sugarcane production 

 

6.3.2. Risks 

o Ethanol will be produced by a monoculture which uses fertilizers and plenty of water 

concurring for land degradation, impacting community‘s livelihood. 

o People around the project area will be hired by the companies, reducing their time for food 

production and consequently the amount of food will reduce.  
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6.4. Researchers 

Researcher from UEM Chemistry Department argues that ethanol production itself is still a 

matter of debate, in terms of contribution for environment and fuel scarcity. Studies are needed 

to ensure that clean technologies are available to transform sugarcane into alcohol or other type 

of energy. 

MCT argues that implementing sustainability criteria requires constant monitoring, to ascertain 

its impact. It is important to evaluate the relationship between the outcomes and the 

sustainability criteria objective; however, this increases the financial needs. It is expected that 

implementing sustainability criteria will require strong involvement in the investment and 

promotion of technologies that are adequate to countries situations, especially in terms of costs 

and productivity. Additionally, Condes argues that a criterion regarding competition with food is 

still controversial. Therefore, precise answers and indicators to this criterion are still needed, as 

failure to accomplish it may have a disastrous impact on the poor people and country in general. 

Almost all stakeholders agree that sustainability criteria may concur in developing closer 

relations between decision makers and scientists, as the criteria and indicator as GHG emissions 

reduction are dealt trough scientific methodologies.  

Table 13 – Consequences of implementing sustainability criteria for the researchers. 

 Strenghts Weaknesses Threats Opportunities 

Political - Existence of 

technical universities 

-Existence of Ministry 

for science and 

technology   

-Existence of agrarian  

of Zoning 

 

- Scarce knowledge 

of ethanol impact 

by some decision 

makers 

 

- Relation 

Government/scie

ntist  

 

-Relation with 

Brazil  

Socio 

economic 

-Collaboration with 

International research 

centers 

 

- Limited  funds for 

researchers 

instituions  

 

-Changing 

Governmental 

plans regarding 

ethanol, due to 

new bionergy 

discovering  

- Achieve 

Governmental 

plans 

 (improve social 

well being) 

Environm

ental 

-Available natural 

resources to be 

studied 

- Low information 

on biodiversity 

condition 

 

- Diffuse 

environmental 

impacts  

-Air emission, 

water and soil 

control 

Technolo

gical 

-Cooperation with 

International 

institutions for 

researcher funds 

-Lack of quipped 

laboratories 

-Incompatibility 

of advanced 

technologies 

especially in 

remote areas 

- Identify and 

promote local 

technologies 
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6.4.1 Roles 

In order to reduce the impact of sustainability criteria to other stakeholders, the researchers 

proposed to take following actions:  

o Assist the Government with scientific facts for political decisions 

o Investigate the technologies that are appropriated to the developing countries context 

o Design studies to improve the strategies for certification and  monitoring 

o Create partnerships with International universities for exchanging experiences 

o Constantly evaluating the program and reviewing the policies for recommendations  

o Investigating for improved feedstock for ethanol production  

o Participate in the investigation of ethanol for second generation 

6.4.2. Risk 

o Find out whether ethanol production is sustainable in Mozambique.  

 

6.5. NGOs 

Justiça Ambiental and Impacto argue that implementing sustainability criteria increases NGO‘s 

interventions on the Government, private sector and community‘s areas. NGO‘s will work to 

ensure that the criteria are enforced by the Government and considered by private sector. Due to 

impact of ethanol production on food and environment, constant investigation and monitor on 

outcomes will be needed. For ME, besides monitoring and environmental education, NGO‘s will 

also have an important role on taking criteria to the field. Based on that, communities may seek 

for opportunities to participate not only as employees, but as a biomass provider. However, it 

will increase the cost for NGO‘s to implement these activities. 

For Livaningo, implementing sustainability criteria it is an opportunity for NGO‘s to increase 

environmental awareness for society in general, and local community in particular. It may be 

used as a practical example of sustainable development.  
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Table 14 – Consequences of implementing sustainability criteria for the NGO‘s. 

 Strengths Weaknesses Threats Opportunities 

Political -Involving 

NGO‘s in biofuel 

agenda 

-Lack of clear 

references in terms 

of desired amount 

of ethanol needed 

for internal usage 

 

-Lack of national 

NGO‘s financial 

and political 

autonomy 

-Government 

involvement 

 

Socio 

economic 

-Existence of 

socio economical 

criteria 

- No incentives 

 

-Low educational 

level of local 

community 

- Work force and 

self employment 

Environm

ental 

-Existence of 

natural resources 

-Lack of 

information on state 

of the environment 

-No responsibility 

on Kyoto protocol 

-Increase 

environmental 

awareness 

Technolo

gical 

-Cooperation with 

International 

institutions for 

technological 

transfer 

 

 

-Lack of equipped 

laboratories 

-Low technological 

quality 

 

 -Technology with 

less environmental 

damages 

6.5.1 Roles 

NGO‘s proposes that in order to promote sustainable production and minimize the impact on 

environment and local communities they may realize following activities: 

o Assess the biodiversity in Mozambique 

o Monitor the production  and transformation processes in the field 

o Build  criteria awareness in  the field especially to local people 

o Help farmers to certify they products reduce costs (group certification) 

o Develop environmental education programs to private sector and local communities 

o Control the Government and private sector activities and obligations 

 

6.5.2. Risk 

o Massive community involvement in biomass production for ethanol.  
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6.6. Discussion and Sub-Conclusions 

This chapter has analyzed the political, socio-economic, environmental and technological 

consequences of implementing sustainability criteria for the stakeholders.   

The results indicate that implementing sustainability criteria increases the economic cost to all 

stakeholders; however, there are also opportunities such as market, technological, environmental 

and farmers‘ skills improvement.  

The fact that sustainability criteria calls for local employments and better working conditions, 

communities may reduce their shifting, as they do when looking for rich soils. Settling down 

may benefit the forests and other biodiversity due to low human intervention. Though it is an 

indirect environmental benefit it will have a huge impact on biodiversity. 

The magnitude of this impact depends much on the criteria that will be incorporated in the 

policies. As private sector argues for balanced criteria (between productivity and environmental 

protection) to justify investments, and some Institutions are in favor of sugarcane burning may 

affect the impact that technologies should have.  
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7. Conclusions and Recommendations 

7.1. Conclusions 

In this study, the relevance of sustainability criteria for ethanol from sugarcane in Mozambique 

was assessed, based on stakeholders‘ perceptions. The study also assessed the criteria‘s 

operationalization, its implementation through policy and the consequences of it for different 

stakeholders. The results indicate that sustainability criteria are needed and that there should be 

no differentiation between national and International production. 

Eighteen criteria were formulated and scored based on their relevance. The results in table 5 

indicate that the majority of stakeholders considered all criteria as being highly relevant except 

for soil erosion, GMO use and sugarcane burning. The criteria fertilizer use and water pollution 

are relevant as indicators of water quality criteria. Nevertheless, it is arguable whether or not soil 

erosion, GMO use and sugarcane burning will be considered relevant in Mozambique. Powerful 

stakeholders such as ME, and Cepagri have contrary view of the majority of stakeholders. The 

same may be the case with child labor where the majority of stakeholders find relevant as 

criteria, nevertheless, yet ME and FAO have opposing views.  

Regarding operationalization the most problematic criteria, with no agreements (among 

Mozambican stakeholders) on its indicators are: GMO use, sugarcane burning, water use, GHG 

emission, child labor and food competition. Five aspects: measures (GHG emission, companies‘ 

legislation knowledge), relevance (GMO use and sugarcane burning), interest (food production), 

poverty (child labor) and technology (water use) are the reason of the difference in the criteria‘s 

indicators.  

The criteria of GHG emission, sugarcane burning, GMO use, sugarcane burning and child labor, 

may be the bottleneck for Mozambique as they are operationalized differently by the 

International initiatives, which are the potential market for ethanol. The difference in objectives 

for ethanol production (Europe and Mozambique) seems to be the major reason of differences in 

operationalization.   

In terms of policies for criteria and indicators it is concluded that regulatory, certification and 

voluntary agreement could be the most appropriate instruments for sustainability criteria. 

Voluntary agreement is suitable for criteria that are of Government responsibility. Regarding 

certification it is not clear if criteria such as water transpiration and evaporation, percentage for 

food production, partnership with local communities and GMO use, should be or not part of the 

certification. Technological and Governmental versus private sector responsibilities are the main 

arguments for non consensus of these indicators in the certification scheme. Nevertheless, it is 

clear that private sector is responsible for the costs of sustainable ethanol production. 
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As for the majority of criteria there is already legislation that deals with the same or similar 

issues, it concurred for the preference for regulatory instrument for these criteria. INOQ seems to 

be the best option to incorporate them into legislation as it may reduce time and concentrates 

financial resources to one institution. This avoids scattering mandatory actions and it would 

facilitate the monitoring process. 

Lastly, the study suggests that there are costs to all stakeholders for implementing sustainability 

criteria. However, these costs can be compensated by having better investors and technologies, 

guaranteed market, better working conditions, rights and salaries for local communities, 

improving local farmer‘s skills, and achieving states objective: reducing fossil fuel dependency 

and reducing poverty. The magnitude of environmental and socio-economical impacts depends 

on the developed criteria and indicators and their enforcement. It is also important to highlight 

that small farmers have fewer possibilities in succeeding as entrepreneurs due to cost of 

implementing criteria and receiving certifications.  

 

7.2. Limitations of study 

The present study contributes to the identification of relevant sustainability ethanol 

criteria/indicators and their implementation through policy. However, it should not be considered 

as being complete, as opinions garnered were mainly from stakeholders in head quarter 

Institutions. Additionally, there are other relevant stakeholders such as MF, MPD, MITRAB, 

national private fuel companies and others, that were not interviewed. It is important to interview 

stakeholders at Province and district level, as they are the main actors in field. 

The economic costs due to sustainability criteria implementation are given qualitatively (high, 

medium low) and it may not be feasible for economic evaluation and political decision.  

Possibilities for further research will be highlighted in the next subchapter.  
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7.3. Recommendations 

Based on the present thesis findings I would like to make following recommendations: 

 

For decision makers 

o Involve MITRAB, WWF, FAO, Impacto and other relevant stakeholders in the biofuels 

policy design. 

o Incentives for ethanol production may reduce the disadvantages for national companies in 

comparisons with International ones. 

o GHG emission is the key criterion in International criteria. Therefore, it is necessary to 

clearly define a percentage of emission saving, to reduce the market barriers. 

o Not all relevant criteria should be incorporated in the certification scheme (social 

responsibility, income distribution, companies‘ legislation knowledge, competition with 

food, erosion control). In the initial phase it should be simplified including key 

indicators, to reduce the market barriers.  

 

For future research 

o Identify the relevant criteria based on stakeholders in provinces and Districts levels, and 

other relevant stakeholders 

o Identify the criteria and indicators that should be incorporated in the first phase of 

sustainability criteria 

o Identify the level of criteria strictness (strict and loose) 

o Identify the economic costs of implementing sustainability criteria including certification, 

to obtain the real costs and benefits in monetary values to all stakeholders. 
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ANNEXS 

 

ANNEX 1- List of Interviewees 

Nr Name Institution Function 

1 Julieta Zandamela MINAG – CEPAGRI Technician  

2 Nordine MINAG – CEPAGRI  Investiment Manager 

 Darlindo Pechisso MINAG – Forest Sector Tecnician 

3 Ernesto Mafumo MIC Head of Studies Department 

4 Jahama kalima IPEX Technician 

5 António Saide ME National Director for Renewable 

Energy 

6 Vasco Lino MCT  Deputy National Directorate for 

Research and Innovation 

7 Renato Mazivila MICOA  Coordinator of CDM project 

8 André da Silva MICOA Coordinator of national comitee for 

sustainable development (Condes) 

9 Alberto 

Nhalidede 

MITUR - PNL Coordinator of communities 

programmes 

10 Oscar Sibia MOPH  - Ara sul Dam operation and maintaince 

11 Fernando Miguel MOPH   -Ara sul Equipments operation and maintance  

12 Samiro Magane FAO Programms Coordinator 

13 Antonio Reina Livaningo - NGO Director 

14 Anna Lerner GTZ – Program for biomass 

energy conservation (probec) 

Coordinator 

15 Carlos Serra Environmental justice 

organization  

Lawyer 

16 Rito Mabunda WWF   Coordinator of Forest Program 

17 Jorge Barros Impacto – Private 

consultancy company 

Technician 

18 Almeida Sitoe UEM – faculty of Agronomy Professor 

19 Alberto Tsamba UEM– faculty of Chemistry Professor 

20 Isak Holzhausen Procana project Director 

21 Júlio Ressa Chibutana Village - massingir Community Leader 

22 Júlio Ngovene Marengueli village - 

massingir 

Community Leader 

23 Moises Malomao 

Manhique 

Marengueli village - 

massingir 

Farmer 

24 Luís Manhique Marengueli village - 

massingir 

Farmer 

25 Santo Armando Marengueli village - 

massingir 

Farmer 

26 Fernando 

Ngoveni 

Ntoveni Village -massingir Community village 

27 Mario Chongo Ntoveni Village -massingir Farmer 

28 Antonio Ngovene Chinhangani Village -

massingir 

Farmer 

29 Armando 

Manhique 

Chinhangani Village -

massingir 

Farmer 

30 Daniel Cossene Chinhangani Village -

massingir 

Community Leader  
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 ANNEX 2 – Interview Questions 

 

Topic - 1: Criteria and measurements 

 

1) Which environmental criteria (aspects) do you think is important and should be 

considered by the Government as requirement for producing ethanol sustainably? Why? 

2) Which Socio-economic criteria (aspects) do you think is relevant and should be 

considered by the Government as requirement for producing ethanol sustainably? Why? 

3) Can you rank those criteria in relevance order (high, medium, low)? Why? 

4) What measures can be used for each criterion? Why? 

5) There are criteria such as (the 18 selected in this study – if not mentioned) that have been 

used by other Countries (EU, Brazil). Do you find them to be relevant in the Mozambican 

context? Why? 

6) Which of measures that can be used (in each of those criteria) do you find to be relevant? 

Why? 

7) What is your opinion on the criteria for domestic and exported ethanol production? 

Should they be similar or different? Why? 

 

Topic 2 –Government policies for promoting sustainable ethanol production 

 

8) What type of policies instruments you think is appropriate to ensure sustainably ethanol 

production? (voluntary, economics or  regulations) Why? 

9) In your opinion, which Government sector(s) should be responsible for that policy? 

Why? 

10) At which Governmental level should that policy be integrated? Why? 

11) Which mechanisms should be used to monitor if ethanol is being produced sustainably? 

- How would it work? 

12)  What type of Government incentives would be appropriated to promote sustainable 

ethanol production? Why?  

13) What is your opinion about feasible certification system for ethanol production? why? 

14) Who in your opinion could be responsible for certifying ethanol production? Why? 

15) What would be your role as NGO, private sector, scientists, etc, in promoting sustainable 

ethanol production? Why? 

16) What would be your responsibility as NGO, private sector, scientists, etc, in promoting 

sustainable ethanol production? Why? 
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Topic 3 – Implementation and its consequence for different stakeholders 

 

17) What do you think will be the strengths for private sector, (Government, NGO‘s, local 

farmers and citizens in general) in implementing sustainable production policy? Why? 

18) What do you think will be the weakness for private sector, (Government, NGO‘s, local 

and farmers) in implementing sustainable production policy? Why? 

19) What do you think will be the opportunities for private sector, (Government, NGO‘s, 

local and farmers) in implementing sustainable production policy? Why? 

20) What do you think will be the threats for private sector, (Government, NGO‘s, local and 

farmers) in implementing sustainable production policy? Why? 
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ANNEX 3- Overview of criteria and respective indicators 

Area of 

concern 

Criteria Indicator 

Environm

ental 

water use 

-water should be used in rational manner and economically, and strictly for 

the approved proposed activity 

- Should avoided water lost by infiltration, evaporation and escapes?  

- Impacts on water quality should be minimised  

-comply with national water development program (NWDP) and regulatory 

body for water supply (CRA) 

- Particulates in water from irrigation should be less than 500mg/l 

-Comply with the EIA requirements 

-The use of fertilizer must comply with the pesticides law 

- Water use for sugar cane washing should be 1m3/t? 5m3/t? 

-water use for irrigation and transformation should be 21m3/t? 

Biodiversity 

-EIA should provide a detailed description of all ecosystems, location and 

state of conservation in the area. 

- green belt must be left to allow connectivity with rounded areas 

-Projects should comply with spatial planning, protected areas and species 

laws, and inventory for agrarian investment recommendation. 

-Projects should comply with recommendation of sensitive areas in 

Mozambique by ANE which distinguish the different type of vegetations, 

habitat and locations. 

-10km boundaries with conservation area should not be used for biomass 

production 

Soil erosion 

-According to the type of soil, soil degradation and erosion should 

prevented by planting grass where is necessary.  

-Techniques that accelerate soil erosion should avoided 

-The use of agriculture of conservation should be adopted if possible, to 

utilize organic matter.  

Genetically 

modified 

organisms 

-Importation and use of GMO‘s and its products for productions activities, 

is allowed only for species on listed by National committee of bio safety 

Sugarcane 

burning 

- Burning process should be as localized as possible and should contained 

so it does not affect other ecosystems 

-Sugarcane should be reduced gradually, at least each 5 years 

GHG emissions  

-Strive to achieve maximum efficiency in GHG reduction by prioritizing 

local resources? 

 

Socio 
Competition 

-Ethanol should be strictly produced in areas  inventoried for ethanol 
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economic

al 

with food  

production 

production   

-10% of total ethanol land should be used to produce food by the companies 

in collaboration with local people? 

-Ethanol Companies should create facilities for the crops irrigation for 

communities around the project? 

Employment 

-50% of employees should be as locals as possible 

- Ethanol companies should strive to improve employees skills 

land tenure 

-Investment on these areas must be with community authorization. The title 

of ownership is proven when women and men from the community sign the 

consent forms 

-Comply with land laws, EIA, ANE recommendation 

Wages 

remuneration is based on standards salaries or in goods, and Government is 

responsible for defining minimum wages as way to protect the workers  

Working 

conditions and 

working rights 

-Job should be according to the personal capacity;  

- workers should be  treated with respect 

- wages should be based on the quantity and quality of job 

 -workers have rights to days off, protection‘s of equipments; assistance in 

health and drugs and right to join employees associations 

Child labor 

-only children that at the age 16 years and over, unless authorized by the 

Ministry of Labor, Health, Education and parents? 

-Only children whose physical condition was checked and approved?  

Social 

responsibilities 

and benefits 

-Investors should create partnerships with local Government and local 

communities for basic infrastructures (water, roads, schools, health centers). 

-The willingness for social responsibilities activities must be stated in the 

project - including the type, number and location of social programs? 

Competitiveness 
- Production cost of ethanol should be competitive with fossil fuels? 

Companies‘ 

legislation 

Knowledge 

-Investors should attend once a workshop in Mozambican legislations? 

? – No agreements  

 

 

 


