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Abstract: The traditional approach to innovation assessment has mainly focused on the
economic outcomes and failed to capture the ecological and social dimensions of sustainability.
By giving high attention to the role of specific kind of innovation (technological innovation),
there is little empirical work on whether combining different kinds of innovation leads to
progress in social-ecological sustainability in developing countries. The sustainability
orientation in the assessment of innovation performance becomes increasingly important for
achieve successful transformation towards sustainability. The research question of this study is
under what condition or combination of conditions the intervention for innovation reconciles
the trade-offs between socioeconomic and ecological performance and thus improve progress
towards sustainability in poor countries. Combing concepts and methods from literature on
strategic corporate social responsibility (CSR), value chain upgrading, sustainability, and
technological capability, this study identifies different mechanisms and conditions for building
innovation capacity and then empirically evaluates the relationship between the degree of
innovation capacity and the progress towards social-ecological sustainability by taking four
cases from Ethiopia. The data for this study is collected using key informant interviews, focus
group discussion, and biodiversity and innovation scorecard questionnaire. Mixed methods
combing comprehensive fuzzy evaluation, biodiversity scorecard and qualitative comparative
analysis are used for analysis. The study found that combing value chain innovation and green
governance innovation either with technological upgrading or innovation platform learning
are sufficient conditions for achieving social-ecological sustainability. We also found that
innovation in green governance and in value chain are necessary conditions for sustainability.
By developing and applying fuzzy comprehensive evaluation model for measuring innovation
capacity and fuzzy set qualitative comparative analysis for identifying necessary and sufficient
conditions for sustainability, this study made an important methodological contribution to
existing literature.
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Resumo: A abordagem tradicional da avaliagdo da inovagdo centrou-se principalmente nos
resultados econdmicos e ndo conseguiu captaras dimensdes ecologicaesocial dasustentabilidade
dando grande aten¢do ao papel de um tipo especifico de inovagdo (inovagdo tecnoldgica).
Hé pouco trabalho empirico sobre se a combinagdo de diferentes tipos de inovagdo leva ao
progresso na sustentabilidade socio-ecoldgica nos paises em desenvolvimento. A orientagdo
para a sustentabilidade na avaliagdo do desempenho da inovagdo torna-se cada vez mais
importante para alcancar uma transformacdo bem-sucedida em dire¢do a sustentabilidade. O
tema de pesquisa neste trablhao € sob que condi¢do ou combinacdo de condi¢des a interveng¢ao
para a inovag¢do concilia os trade-offs entre o desempenho socioecondmico e ecoldgico e,
assim, melhorar o progresso rumo a sustentabilidade nos paises pobres. Combinando
conceitos e métodos da literatura sobre responsabilidade social corporativa estratégica (RSE),
valorizacdo da cadeia de valor, sustentabilidade e capacidade tecnologica, este estudo identifica
diferentes mecanismos e condi¢gdes para o desenvolvimento da capacidade de inovagdo e
avalia empiricamente a relagdo entre o grau de capacidade de inovagdo e o Progresso rumo a
sustentabilidade socio-ecologica, tomando como base quatro casos da Etiopia. Os dados para
este estudo foram coletados usando entrevistas de informantes-chave, discussdo em grupo
de foco e questionario tipo scorewcard sobre biosseguranca e inova¢ao. Métodos mistos
combinado uma avaliacdo fuzzy abrangente, um scorecard sobre biodiversidade uma anélise
comparativa qualitativa foram utilizados para a andlise. O estudo descobriu que combinando
inovac¢ao na cadeia de valor e inovagdo na governanga ecologica, seja atraves do aprimoramento
tecnolégico, ou com uma plataforma deaprendizagem em inovagdo poderima ser condig¢des
suficientes para alcancar a sustentabilidade sdcio-ecoldgica. Constatamos também que
a inovacdo na governanca ecoldgica e na cadeia de valor sdo condigdes necessarias para a
sustentabilidade. Ao desenvolver e aplicar um modelo de avaliagdo fuzzy abrangente para
medir a capacidade de inovacdo e a analise comparativa qualitativa utilizango logica fuzzy
para identificar condi¢gdes necessarias e suficientes para a sustentabilidade, este estudo pode
contribuir de forma importante para a literatura existente.

Palavras-chave: Inovacdo; Analise comparativa qualitativa; Sustentabilidade; Avaliacdo
difusa( fuzzy ).
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INTRODUCTION

The concept sustainability was initially defined by the Brundtland Report in 1987 as a
“development that meets the needs of the present without compromising the ability of future
generations to meet their own needs” (Brundtland et al., 1987, p. 16). The basic challenge in
sustainable development agenda has been how to reconcile the trade-offs between economic
development, social progress and conservation of the natural ecosystem. Innovation has been
well recognized for achieving successful transformation towards sustainability (Westley et
al., 2011). Olsson and Galaz (2012) pointed out that social-ecological innovation needs the
incorporation of social and ecological considerations in the innovation processes, which
involve the integration of technology, governance and ecosystem stewardship.

Over recent decade, governance reform (Murty, 2009) and CSR adoption (Herrmann,
2004; Moon, 2007) have been promoted as conditions for introducing innovation in resource
governance and in value chain for achieving sustainability respectively. Kemp, Parto,
and Gibson (2005) argue that better governance is a prerequisite for a progress towards
Sustainability. They pointed out that, besides technological innovations, sustainability requires
governance initiatives that result in co-evolving societal processes and continuous changes
in formal and informal institutions. Existing literature revealed that different forms of forest
governance arrangement such as decentralization, concession, and certification are emerging
in recent decades as a result of important social, economic, and political driver (Agrawal,
Chhatre, & Hardin, 2008) These change in forest governance is not only related to involvement
of nonhierarchical stakeholders and actors with diverse interests from different levels but it is
also associated with the emergence of new institutional arrangements to cope with complex
challenges in the forest sector (Weiland & Dedeurwaerdere, 2010).

Other scholars have focused on the factors affecting the effectiveness of environmental/
green governance. Anderson, Keilor, Howarth, and Walker (2010) pointed out that adaptive
capacity is a foundational dimension of environmental governance and its determinants such as
institution building, trust building, and social learning are critical enabling factor for building
multilevel governance systems for social-ecological system. Several contextual and other
factors affect effectiveness of environmental governance. These include clear definition and
enforcement of property rights, forest user participation, investments in capacity building at
different levels, effective monitoring and rule enforcement (Agrawal et al., 2008); emergence
of bridging organizations for collaboration and facilitation; interactions and learning among
diverse set of actors (Kurian, 2011); and building system-wide knowledge and awareness of
ecological dynamics, enabling coordination, negotiation, and collaboration across sectors, and
across institutional level (Schultz, Folke, Osterblom, & Olsson, 2015). However, there is a major
gap in existing knowledge on understanding how different forest governance arrangements
affect ecological, economic and social outcomes (Agrawal et al., 2008).
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In addition to governance initiatives, Corporate Social responsibility (CSR) has been
promoted to introduce innovation for sustainable value chain in many developing countries.
CSR is defined as a concept whereby companies integrate social and environmental concerns
in their business operations and in their interaction with their stakeholders on a voluntary basis
(Commission of the European (2002). Halme and Laurila (2009) argue that CSR can contribute
to higher social performance by integrating responsibility aspects with core business operations
such as engaging stakeholder management, ensuring high product quality, investments in R&D,
supporting responsibility measures in the supply chain and applying environmentally benign
practices and policies towards the local community as well as developing new business models
and innovation for solving social and environmental problems. By promoting partnership
among different stakeholders, increasing market power and networked mode of operation,
CSR appeared to become new governance that pushed the inclusion of social criteria into
market decision that reflect some compatibility of sociability and business success (Moon,
2007). A number of studies have shown that there is strong association between strategic CSR
and innovation capacity (Asongu, 2007; Commission, 2008; Ubius, Alas, & Vanhala, 2009).

The introduction of innovation requires building of innovation capacity. The concept
innovation capacity has been defined as “the context specific range of skills, actors, practices,
routines, institutions and policies needed to put knowledge into productive use in response
to an evolving set of challenges, opportunities and technical and institutional contexts (Hall,
2005). Studies found that there is strong relationship between types of innovation introduced
in a value chain and its innovation capacity (Arlbjern, de Haas, & Munksgaard, 2011; Ferrer,
Hyland, & Bretherton, 2009). Introducing value chain innovation has recently gained increased
attention as means of overcoming risks, and as sources of competitive advantage (Martin, 2012;
2005). Value chain innovation capacity can be defined as “a continuous improvement of the
overall capability of firms to generate innovation for developing new products and processes
to meet market needs” ( Ferrer, 2009, p. 198). It is also understood as “the intra and inter
organizational competence within supply chain to cooperate, identify, develop and implement
solution oriented actions that address new or previously unsolved problems”(Storer & Hyland,
2009). The value chain innovation literature identified different types of innovation and
upgrading in supply chains such as chain innovation, process upgrading, product upgrading,
marketing innovation, and functional innovation (Kaplinsky & Morris, 2000).

However, innovation has a double-edged sword and may reinforce the current
unsustainable path leading to unexpected consequences due to the path dependent nature
of technology, the incentives and the self referencing nature of regulations and institutions
that governing private sector, society, the environment, and technology (Westley et al., 2011).
It is thus necessary to know under what condition or combination of conditions innovation
leads to sustainability. In addition, the traditional approaches to innovation assessment focus
mainly on economic outcomes and fail to capture the ecological and social dimensions of
sustainability.
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The sustainability orientation in the assessment of innovation performance becomes
increasingly important for achieve successful transformation towards sustainability. Depth
understanding of causal conditions for fostering innovations that lead to sustainability is
essential for developing new policy approaches, methods and practical tools to govern
and stimulate innovation considering implications for social-ecological sustainability.
The main research question of this study then is under what condition(s) innovation
leads social-ecological sustainability in developing countries? This paper therefore
develops indicators and method not only for measuring degree of innovation capacity but
also for assessing social-ecological performance in developing country contexts. This
paper empirically applied fuzzy comprehensive evaluation method to measure degree of
innovation capacity and fuzzy set qualitative comparative analysis to examine the necessary
and sufficient condition (s) for achieving social-ecological sustainability, by taking four
cases that implemented governance reforms and CSR initiatives in Southwest Ethiopia.

The rest of the paper is organized as follows. The second section develops the analytical
framework by reviewing theoretical and empirical literature. Research methodology of the
study is discussed in third section while empirical results and analysis are described in fourth
section. Concluding remarks is presented in final section.

ANALYTICAL FRAMEWORK

The social-ecological systems framework (SESF) initially proposed by (Ostrom, 2009) and
further enhanced by Marshall (2015) is used for analyzing social ecological sustainability in
this study. The SESF is an integrative framework allow for selecting the variables necessary
to describe the dynamics in the social and ecological systems and the their interaction from
different tiers in almost equal depth (Binder, Hinkel, Bots, & Pahl-Wostl, 2013). It also guide
the assessment of sustainability as well as facilitating comparative analysis (Partelow, 2016).
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Figure 1: Social ecological system framework

Source: Marshall (2015)
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McGinnis and Ostrom (2014) explained that the revised versions of SESF consists
subsystems: resource systems (e.g. forest), resource units (RU e.g. tree), governance systems
(GS), and actors(A) at higher level which contain multiple variables at the second tier as well
as lower tiers. Action Situations are where all the action takes place as inputs are transformed
by the actions of multiple actors into outcomes. SESF distinguishes its focal interest from its
external environment which includes social, economic and political settings(S) and related
ecosystems (ECO).

The concept Action Situation and Interactions in SESF represents dynamics and refer
as social and environmental processes (such as information sharing, deliberation processes,
investment, self-organizing, networking etc) through which interaction (I) lead to outcomes
(Hinkel, Bots, & Schliiter, 2014). They help to understand different types of actions, activities
and processes undertaken by actors and the interaction of these actions with other variables in
determining social-ecological outcomes and dynamics of SESF. The outcomes in this framework
include social performance measures (efficiency, equity, accountability, sustainability) and
ecological performance measures (overharvested, resilience, biodiversity and sustainability).
This study deals with biodiversity and sustainability outcome.

Successful transformation toward sustainability could be promoted by fostering
innovation (Frances Westley, 2011). Olsson & Galaz (2012) have emphasized the need for
integrating social and ecological considerations in the innovation processes to reinforce the
resilience of ecological as well as social systems. It involves the combination of technology,
governance, and ecosystem stewardship. Scholars have noted that promoting innovation is
necessary to take advantage of new opportunities, to confront challenges and protect against
risks of failure associated with innovation (Jones, Ludi, & Levine, 2010).

In order to overcome a range of fundamental challenge of chronic poverty,
environmental degradation and weak competitiveness of value chain simultaneously in
developing countries, numerous strategies and actions can be designed as alternative solution
for tackling these challenges. Green governance reform and adoption CSR are two important
actions/strategies used to promote innovation in forest resource governance and value chain
in recent decadesrespectively. In order to understand causal conditions and identify multiple
paths towards social ecological sustainability, we used Marshall (2015) enhanced SESF by
incorporating transformation activities that promote value addition activities to resource units
extracted from natural forest resources and products that are integrated to market economy.

GREEN GOVERNANCE REFORMS

With regard to governance, SESF framework indicates rule, property right and network structure
as different characteristics of governance system and categorizes rules into operational,
collective, and constitutional; property-rights systems into private, public, common, and mixed;
and rule making and implementing organizations into government, private, community-based
organizations and hybrid organizations from local, regional, national or international scale.
The framework also added sub categories of rule in use and historical continuity in the list to
consider different policy tools or instruments used and emerging governance in the analysis
respectively. Kemp et al. (2005) argue that sustainability requires better governance that co-
evolving societal processes and continuous changes in formal and informal institutions. Existing
literature reveals that different forms of governance arrangement are emerging over recent
decades. Lemos and Agrawal (2006) found that the hybrid, multi-level, and cross-sectoral nature
of governance which increasingly rely on partnerships and market-based incentive instruments
of environmental regulation are emerging forms of governance. Agrawal et al. (2008) found
that new form of forest governance includes decentralization, concession, and certification and
are the result of important social, economic, and political drivers. Similarly Study by Weiland
and Dedeurwaerdere (2010) indicated a significant increase of forest governance by local
community’s organizations, civil society organizations and by market actors (certification) in
developing countries in the past two decades.
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Anderson et al. (2010) pointed out that adaptive capacity is a foundational dimension
of environmental governance and its determinants such as institution building, trust building,
and social learning are critical enabling factor for building multilevel governance systems for
social-ecological system. Adaptability is the capacity of people in Social-ecological system
(SES) to build and manage resilience through collective action (Folke, 2006; Walker, Holling,
Carpenter, & Kinzi, 2004). According to Carl Folke (2002), adaptive management helps attaining
resilience through undertaking different management practices and policies simultaneously,
institutional and social learning, and continuously monitoring and regularly adjusting the rules
and management decision for matching dynamics and handling uncertainty. According to Carl
Folke et.al (2002) understanding of ecosystem dynamics, combing knowledge systems, self
organization and nurturing diversity for reorganization and renewal are essential for enhance
social-ecological resilience. Multilevel governance and institutional change, engagement of
polycentric institutions, and flexible social networks, and linkage and interaction with vertical
and horizontal institutions at different scale facilitates innovation and experiment that required
enhances social-ecological resilience. In addition, Pahl-Wostl (2009) found that more complex
and diverse governance regimes have a higher adaptive capacity. Newig and Fritsch (2009)
found that a highly polycentric governance system comprising many agencies and levels of
governance yields higher environmental outputs than monocentric governance. Some of existing
have focused on identifying different component or characteristics of adaptive capacity (Jones
et al., 2010) while others have dealt with its measurement issues (Mark & Zehra, 2013).

Devisscher ( 2010) pointed out that dynamic learning and, adaptive processes and
consideration of context-specific factors such as endowment to livelihoods, institutions, legal
frameworks, and equity enables sustainable ecological adaptation. Access to key resources,
participation in the decision making process, and empowerment are key elements of building
adaptive capacity (Jones et al., 2010). In addition, they noted that informed decision-making,
appropriate measures, transparency, prioritization and flexibility of governing institutions are
a crucial characteristic of adaptive capacity (Jones et al., 2010).

The sustainability requires use of mix of ecosystem management strategies and
adaptation processes (Tahia, 2010). The ecosystem management strategies include reducing
and managing existing threats, maintaining ecosystem structure and function, increasing the
size and/or number of reserves, increasing habitat heterogeneity within reserves and between
reserves, building in buffer zones to existing reserves, increasing connectivity, increasing
landscape permeability, increasing and maintaining monitoring programs and integrating
climate change into planning exercises and programmes. Flexible mechanisms and adaptation
processes include regulatory plurality and economic instrument diversity, Strategic plans
and policy integration, green Investment, research capacity, knowledge Sharing, and social
Learning, adaptive governance and socio-institutional Change and technology and innovation.
Conservation strategy contributes to natural ecosystem conservation by improving management,
by identifying and increasing additional reserve areas, and by increasing habitat heterogeneity
within reserve (Tahia, 2010). Taxonomy of conservation action identified by Salafsky et al
(2008) include forest land protection, forest management, species management, education and
awareness, law and policy, livelihood, economic and other incentives and external capacity
building.

9 RISUS - Journal on Innovation and Sustainability, Sdo Paulo, v. 8, n.2, p.3-33 Jun/Ago. 2017 - ISSN 2179-3565



Demissie Damite Degato

Reducing threats to biodiversity is one of the most synergetic strategies for enhancing
ecosystems resilience and sustainability. Threats are any proximate human activities or processes
that have caused, are causing or may cause the destruction, degradation, and/or impairment of
biodiversity and natural processes. . Threats include both underlying cause and direct threats
Different type of direct threats has been identified by Salafsky et al. (2008). These include
housing and settlement, commercial and industrial development, small-holder farming, agro-
industry farming, Small-holder plantations, agro-industry plantation, Small holder grazing,
ranching or farming, rock quarrying, roads and railroads, utility and service lines, hunting and
collecting terrestrial animals, gathering terrestrial plants, logging, wood harvesting, scientific
research, fire intensity/frequency, mowing grasses and thinning trees in the forest, and alien
plant and animal species.

Different policy instruments have been used to conserve biodiversity and reduce threats.
Existing literature revealed that there is a need for regulatory pluralism that uses full suits
of existing incentive instruments and mix these with institutional arrangement for achieving
desired biodiversity sustainability (Gunningham & Sinclair, 1998; Ring & Schlaack, 2011;
Young & Gunninggham, 1996). Heterogeneous objectives of biodiversity conservation, lack
of knowledge, multiple market failure for biodiversity valuation, complexity and externality of
underlying cause and direct threats for biodiversity losses, presence of multiple constraints and
the necessity of precautionary principle are main reasons for mixing of policy instrument (Ring
& Schlaack, 2011). Young and Gunningham (1996) noted that the use of single instrument
strategy approach is misguided because all instruments have their own strengths and weakness.
Policy instrument can broadly be categorized as regulatory instruments, voluntary instrument,
price based instrument, property right instruments, motivational, informational and educational
instruments (Gunningham, 1996; Schlaack, 2011; Sinclair, 1998). Gunningham and Sinclair
(1998) found that that mixing larger number of complementary instruments are key factors for
obtaining of superior return from mix of instruments.

VALUE CHAIN INNOVATION

Value chain innovation is defined as “a change (incremental or radical) within the supply chain
network, supply chain technology, or supply chain processes (or combinations of these) that can
take place in a company function, within a company, in an industry or in a supply chain in order
to enhance new value creation for the stakeholder’ (Arlbjern et al., 2011). The introduction of
innovation requires the development of innovation capacity. A number of studies have shown
that there is strong association between strategic CSR and innovation capacity (Asongu, 2007,
Commission, 2008; Ubius et al., 2009). CSR is defined as a concept whereby companies integrate
social and environmental concerns in their business operations and in their interaction with their
stakeholders on a voluntary basis (Commission of the European (2002). The commission(2002)
mentioned that CSR can contribute to innovation capacity and performance through innovation
resulting from engagement with other stakeholders; identifying business opportunities through
addressing societal challenges; environmental management, and creating work places that
are more conducive to innovation. Rama, Milano, Salas and Liu (2009) examined capacity
development for collective action and institutional change and found that CSR can contribute
to capacity development by enhancing individual, organizational, collaborative and enabling
environment.
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Green investment stimulates not only the adoption of cleaner production processes, new
designs and ideas, and more efficient use of the end-products but it also enhances ecological
functions and services by promoting different mechanism including organic production, fair
trade, eco-tourism, certification and labeling schemes ecologically certified production,
sustainable management of forests, corporate social responsibility (e.g. private and public
businesses monitoring compliance with ethical standards and international norms); green
public procurement and Socially responsible investment /SRI (Tahia, 2010).  According
to Halme and Laurila (2009) CSR can contribute to sustainable development by promoting
integration, innovation and engaging philanthropy. CSR innovation emphasizes on the
development of new business models for solving social and environmental problems
and seeks to develop new products or services that provide solutions to problems. Halme
and Laurila (2009) argued that the strategically oriented approach (integration and
CSR innovation) yield more substantial social outcomes than charity and philanthropy.

Based on literature review and their case studies, Damite and Vallejo (2014) found
that the level of innovation capacity is determined by the breadth, depth and integration of
technological efforts and identified eight innovation practices in building innovation capacity
that are resulted from implementation of CSR initiatives in Ethiopia. These innovation practices
are innovation platform learning, relational capability, human skill and competency building,
technological upgrading, global institutional arrangement, marketing capability, local cluster
networking and policy support, and green capability. Table 1 presents causal conditions
and major innovation practices identified by Authors. For purpose of necessity analysis, we
categorize these innovation practices into four causal conditions for sustainability outcome.

Table 1
Causal conditions and major innovation practices

Causal Conditions | Major Innovation practices

Engagement with Stakeholders
Innovation platform Co-development of action plan and strategy
Learning(Q) Implementation& participatory learning

Upgrading Enabling Environment

Traiming, Human Skill& Competence building

Government policy supports:

Technological Macroeconomic stability & Innovation pelicy framework

Upgrading(T) Innovation supportive services delivery, institutional & legal framework, Institutions,
networking and cluster interaction

Product upgrading. Process upgrading

Business model Felational Capability
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Causal Conditions | Major Innovation practices

Innovation(B) Herizontal linkapge formation, Vertical integration, process integration

Marketing Capability:
Market research effort, distribution networks & management

product differentiation, Promotional campaign

Global institutional arrangement

Set up of local requisite institutions, Use and engagement with multicultural expert Groups,
Set up of monitoring and standard institution, Openness, investment climate and export
promotion

Envircnmental management tools, community forest management, Certification & eco-label
Greetl governance i

innovation(G) Environmental knowledge & information provision, Environmental monitoring, audit and
compliance, reduction in pressure on the natural resource and use of energy, Prupert}'i right,

market creation, Envirenmental regulation Habitat prezervation

Source: (Damite & Vallejo, 2014)

RESEARCH METHODOLOGY
1.CASE SELECTION CRITERIA AND DATA COLLECTION

The selection of priority forest areas for case study is based on the following criteria.
First, the case has launched and implemented adaptation initiatives that are focused on forest
biodiversity and surrounding community. Second, the case has implemented innovative CSR
models such as fair trade, value chain development and business model to promote innovation
and integrate marginalized producers from developing countries to national and international
markets. Third, implementation of new governance system to manage natural forest resources
is another criterion. Based on these criteria we selected three cases from Bonga priority forest
area and one case from Bench Maji priority forest areas for our study. The selection of forest
management unit and value chains was done after consultation and discussion with experts
from zone and woreda agricultural and rural development department in particularly the forest
conservation desks and after collection and compilation of relevant information from secondary
sources regarding projects, forest and value chains. We collected both primary and secondary
sources. Focus group discussions and semi structured interviews were used for primary data
collection. The field guideline was prepared for this purpose. Focus group discussions were
conducted with group composed of executives of forest conservation groups, forest users,
natural resource conservation experts from Zone &district, NTFP business group/cooperatives,
and local government bodies (kebel administrator, kebel manager, development agent). The
focus group discussions and interviews were conducted with stakeholders from Matap forest
conservation cooperative, Agama forest conservation cooperative, Keyakello forest coffee
cooperative, Kuti forest coffee cooperative, Meda forest user group for Bonga case. The focus
group discussions and interviews were made with Kontire Berhane forest conservation group,
Mehal Sheko coffee cooperative, and with Wakura forest user group for Bench Maji priority
forest case.

RISUS - Journal on Innovation and Sustainability, Sao Paulo, v. 8, n.2, p.3-33 Jun/Ago. 2017 - ISSN 2179-3565 12



INNOVATION AND PATHS TO SOCIAL-ECOLOGICAL SUSTAINABILITY

The discussion were focused various issues ranging from identifying and
evaluating current status of threats, identifying and evaluating different incentive
mechanisms used by projects, types of innovation and business model introduced,
and ecosystem conservation and management strategies promoted by projects.

Data was also collected through questionnaire on innovation capacity scorecard
that ask respondents to rate the level of progress of innovation practice in their activities
and its relevance to development of innovation capacity using five point likert scale.
Collection and review of documents both from project and other secondary sources and
key informant interviews with managers of projects, cooperative-Union managers and
executive of board, experts from Agricultural and Rural Development Office (ARDO), and
Forest user Groups (FUGs), and forest conservation manager were also used to identify
the strategies or mechanisms applied by programs/projects. In addition, data was collected
using biodiversity scorecard questionnaire to assess status of biodiversity conservation.

2.METHOD FOR SUSTAINABILITY ASSESSMENT

Todd and Brann (2007) mentioned that although the use of different statistical
methods in counterfactual-based approach provide strong evidence for causality and for
estimate the scale of impact attributable to the intervention, this approach has a number
of weakness including too expensiveness, high expertise requirements, and complete and
comprehensive baseline dataset requirements. Margoluis, Stem, Salafsky & Brown (2009)
found that quantitative design (experimental, quasi-experimental and non experimental
design) as well as qualitative design is often not feasible to use counterfactual or experimental
designs in real world situation because projects such as conservation operate in complex and
dynamic contexts. In addition, they pointed out that evaluation in conservation is not only
measuring effectiveness but it also about the engagement of the conservation community.

Due to weakness of statistical method for assessing sustainability, we combined
three methods for our analysis. First, fuzzy comprehensive evaluation method is a popular
methods applied in sustainability and innovation capacity evaluation study. Duceya & Larson
(1999) used fuzzy evaluation for comparing alternative scenarios and selecting rational
forest management decision for sustainability, equity, and ecosystem health and mentioned
that this technique addresses areas of uncertainty, ambiguity, and dissent in the decision
process and help to incorporate multiple objectives, and identify knowledge gaps and areas of
disagreement besides its simplicity and flexibility in application. Mendoza and Prabhu (2003)
described the application of fuzzy method for forest sustainability assessment and mentioned
that it offers an analytical framework that help to obtain unique measure, index or degree
of sustainability and address general types of uncertainties that characterize sustainability
assessments such as ambiguity, generality, and vagueness. The authors also noted that the
selection of plausible indicators, the selection of appropriate aggregation method and
proper elicitation of expert knowledge are important issues in sustainability assessment
fuzzy evaluation methods. Fuzzy models provide a novel approach to support decision-
making regarding sustainable development (Cornelissen, den Berg, Koops, Grossman, &
Udo, 2000). Andriantiatsaholiniaina, Kouikoglou and Phillis (2004) developed sustainability
assessment fuzzy evaluation (SAFE) and used to provide quantitative measures of human,
ecological and overall sustainability using fuzzy logic reasoning and basic indicators of
environmental integrity, economic efficiency, and social welfare from Greece and America
and noted that SAFE is a practical tool for decision-making and policy design at the local or
regional levels as well as attacking the problem of sustainable development systematically.
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There are four key steps for fuzzy comprehensive assessment method. These steps
are setting the evaluation index system, establishing evaluation set, determining weight set,
evaluating matrix of single factor, and aggregating results.

A. Setting the Evaluation system and selecting indicators

From reviewed literature on social-ecological resilience, on conservation and sustainable
use of forest biodiversity, relevant indicators for social-ecological sustainability was identified
and presented in Table 2.

Table 2
Metrics for Social-ecological sustainability from literature

Dimension Indicatoris)

Improvement in ncome

Economic and livelihoods
Livelthood diversification

hiarket access

Production

statug of quality of biodiversity

Ecological
BEeduction m threats, mncrezse in forest area and mmprovement in forest

density

extent of certification impact on forest biodiversity conservation

hzbitat preservation &recosvstem services

sustainability forest resource uze & harvesting

zocial empowerment and change in govemance, social relation &
behavior

Social change availabibity of institutional arrangement

enforcement and compliance of environmental law

Source: ITTO (2003) and Guillermo A Mendoza and Ravi Prabhu (2003)
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B. Establishing Evaluation Set

The second component is determining linguistic terms and remark /assessment scale for
attributes of evaluation factors. Assume that assessment scale for sustainability success rating
and relative importance of each indicator can be divided into five levels and usually expressed
by V. V denotes the comment set and V={ V ,V_ V.,V V_ } Where V = very high, V.= high,
V,=modest, V,= marginal and V = poor with corresponding score of 5,4, 3,2, and 1, respectively.

C. Determine the weighting set

Since various mndicators have different contribution to sustainzbility progress it is necessary to give the comresponding weights
zccording to their importance. Suppose that W denotes the weight vector of mdices of first grade indicators and expressed by =
(W, Wes e Wy ) L BE_w=1, KK (L. K) represents the weighting of K; and 0 < w; = I. The relative importance of
atiributes of factor 13 evaluated using the lingmstic term very high, high mediwm, low and very low with comresponding score of
5,4, 3.2, and 1, respactively.

D. The aggregation method

We used the weighted linear combination (average) method to aggregate the final index. Then
the final result of the degree of sustainability is evaluated using the following guideline. Table 3
indicates linguistic variables and score range for sustainability success.

Linguistic variables and correspondi:Zl)Slfoie range for sustainability success (Z)
Linguistic variable (progress towards Z Score range %
sustainability)
poor =12 =25
marginal 13=z=13 26 =z =30
modest 26<Z<15 51=z=70
good 36<Z<41 MN<z<84
Optimal =42 =84
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3. METHOD FOR MEASURING INNOVATION CAPACITY

Innovation capacity is a multidimensional entity. The level of innovation capacity
depends up on the breadth, depth and integration of technological effort. Breadth is the coverage
of technological effort among relevant dimensions. In this study we identified eight dimensions
categorized into enabling and core processes. The depth of technological effort refers to the level
of investment made or the level or stage of development in activities performed in respective
dimension while integration of technological effort is the level of relevance of technological
effort to the development of innovation capacity. The general formula for computing innovation
capacity is given by 1c= Tk, D, +1,

Where IC = innovation capacity, D = depth of technological effort,Is= integration of
technological effort and B = Breadth of technological effort. Following and (Yu-ChengLin,
Lin, & Chiang, 2011), we applied fuzzy comprehensive evaluation method for measuring the
level of innovation capacity. The innovation capacity scorecard was designed and given to
evaluation team to rate the progress or performance of each practice and the importance weight
attached to each innovation practices using a score of 5-point Likert Scale.

Second, Biodiversity scorecard is a qualitative approach that is used to measure
biodiversity conservation status. Biodiversity status, threat status and protection and
management status are three criteria used for measuring conservation success (Venner, 2008).
While threat status is measured using threat reduction index method developed by Nick Salafsky
and Richard Margoluis(2001), other two criteria are scored by forest management and user
groups. This method is not only cost effective but it also addresses the limitations of traditional
biological indicators approach. The approach has four important components: change in habitat
areas, resource sustainability index, threat reduction index and future conservation success
(monitoring and response).

Third, sustainability outcomes are influenced by complexity conditions. In this respect,
fuzzy set qualitative comparative analysis (QCA) is appropriate methodological approach,
because it addresses causal complexity by searching for conditions or combinations of
necessary or sufficient conditions for an outcome of interest. QCA is a case based method
which helps to identify and understand different combinations of factors that are necessary
or sufficient for a successful outcome in a given context (Befani, 2016). Thus it has certain
unique strengths including qualitatively assessing impact and identifying multiple pathways to
achieving the change. It helps to generate robust findings about what makes the difference for
success in different contexts, and generalize those findings. QCA method requires availability
of appropriate theories of change, identifying at least 3 to 5 cases and collecting data across
all cases for all conditions. The main principle of QCA is the examination of set theoretic
relationships between causally relevant conditions and a clearly specified outcome in terms
of necessity and/or sufficiency. It requires the analysis of necessary and sufficient conditions
to produce the some outcome (ELLIOTT, 2013). Necessary conditions are conditions that are
required to produce the outcome. All cases that exhibit the outcome also exhibit a necessary
condition. Though, necessary conditions may not be enough by itself. Sufficient conditions are
conditions that always lead to the outcome. So cases that exhibit the sufficient condition will
also exhibit the outcome. Equi-finality means that there are multiple paths or solutions to the
same outcome.
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In fsQCA, consistency and coverage are parameters of model fitting. Consistency
represents the extent to which a causal combination leads to an outcome. Consistency ranges
from 0 to 1. Coverage represents how many cases with the outcome are represented by a
particular causal condition. Since we are assuming that the causal conditions lead to the
outcome, it only makes sense to calculate coverage for rows that have high consistency. Rows
with low consistency violate our assumption that the causal condition leads to the outcome.
Unlike regression which gives us the magnitude and direction of effect of a variable, net of
other variables included in the model, fsQCA model focuses on what conditions lead to a given
outcome.

There are different variant of QCA. The original crisp-set variant uses either present or
absent for each condition that is represented by a value of 1 or 0, respectively. In this study we
applied fuzzy set Qualitative Comparative Analysis (fsSQCA), which allows conditions to be
somewhere on a scale between fully absent and fully present (represented by values between
0 and 1). We used fuzzy command in fsQCA in Stata 14 for our analysis.

Due to the interpretational and representation problems in inclusion of large number
of conditions in a QCA analysis, we decided to include four conditions by aggregating market
orientation, and global institutional arrangement with value chain restructuring condition as
well as local institutional reform, policy support, and training and skill development with
technological upgrading. Green governance reform and innovation platform learning are also
included in the analysis.

EMPIRICAL RESULTS AND ANALYSIS
1. CONTEXTS

The forests investigated in this study are located in Kafa and Bench-Maji Zones of
Southern, Nations, Nationalities and Peoples’ Regional State, Ethiopia. The sheko natural
forest is one of the regional priority forest areas located at altitude ranging 1000-1849m in
Shako woerda. According to the Woerda agricultural office, the average annual rain fall ranges
from 1500 to 1800 mm and the annual temperature of the district ranges from 20°C-25°C. The
Bonga forest is national priority forest area located at altitude raning 1600-3000m in kafa zone
and its mean annual rain fall ranges from 1710 mm to 1892 mm and mean temperature from
18°c to 20°c.

The existing evidence reveals that Bonga natural forest reduced from 163,260 hectare
in 1990 to 78,607 hectares in 2001 and further reduced to 69,361 hectares in 2008 registering
12% total loss of natural forest. The data for sheko natural forest revealed that it reduced
from 99,160 hectare to 49,690 in 2001 and further reduced to 30,000 hectare in 2008.The
loss of natural forest was about 40% from 2001 to 2008. During 1990-2008 periods, the loss
of natural forest in sheko (69%) is higher compared to Bonga priority forest area (57%). In
addition, the loss of natural forest (deforestation rate) in Bonga has decreased from 52% in
1990-2001 to 12% in 2001-2008. Similarly, deforestation rate in Sheko decreased from 50%
in 1990-2001 to 39.6% in 2001-2008.

"Details of QCA method can be found in Befani Barbara (2016)
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In order to tackle numerous challenges facing residents in southwest Ethiopia a number
of innovative initiatives and multiple reforms have launched since 2000. First, the current
government of Ethiopia has adopted market-oriented development models and made multiple
reforms and changes in macroeconomic policies. The government has adopted a federal system
of governance, giving the regional states and local community much more power to control
their natural resources and implement their development activities. Commendable efforts have
been made to change step by step the institutional conditions and the sectoral policies and
strategies through multiple reforms and programs, including the decentralization of forest and
natural resource management, liberalization, provision of environmental policy, forest policy
and regulation, conservation strategies, and establishment of environmental agencies at the
federal, regional and local levels. Second, the FARM AFRICA/SOS Sahel project was focused
on providing forest user rights to communities and introducing joint or participatory forest
management to improve the efficiency and effectiveness of forest utilization and conservation.
Along with these efforts a number of policy reforms including decentralization of forest
management and community-based natural resource management have been carried out with the
aimofincreasinglocal participation and benefitto the local community innatural resource control,
management and use. The integrated approaches have aimed to both improve the livelihood of
community and promote the conservation of biodiversity in the region using a mix of economic
incentives and institutional arrangement measures along with the government forest regulation
in southwest coffee forests. Third, the strengthening of the community cooperatives project
financed by United States Agency for International Development (USAID) and implemented
by Agricultural Cooperative and Development International (ACDI) and the Honey Value
Chain Development Programme by the Netherlands Development Organization(SNV) through
support to the Business Organizations and Access to Market programme (BOAM) has mainly
focused on improving the business and institutional conditions for developing value chain and
marketing of Forest coffee and forest honey and Bee product, respectively. Fourth, the NTFP
South-West program has engaged both in the provision of forest user rights and improving
business and institutional conditions for NTFP development and commercialization along
with a participatory forest management approach designed to contribute to sustainable forest
management and poverty alleviation. Fifth, PPP project by GTZ and the Conservation and use
of wild population of coffee Arabica in the montane rainforests of Ethiopia (COCE project), on
the other hand, focused on the forest coffee value chain development and conservation of the
genetic diversity of wild Arabica coffee and promotion of NTFP certification to increase public
understanding and awareness of the real value of biodiversity and conservation of the natural
environment of Arabica coffee. These projects aimed at not only establishing Kafa biosphere
reserve by the United Nations Educational, Scientific and Cultural Organization (UNESCO)
but also enhancing the adaptive capacity of local communities for sustainable forest resource
use and management and developing value chain integration and the introduction of new
technology. They also aimed at linking remote forest-dependent people to regional, national
and global market chains through new market arrangements.
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2. RESULTS FOR EVALUATION OF CAUSAL CONDITIONS

Table 4 presents the results of fuzzy evaluation of causal conditions for four cases.
The results revealed that four cases have different degree of membership for causal condition
as well as for sustainability outcome. While Cooperative—Appenic Chain has almost fully
membership, Bench Maji Forest coffee Cooperative-Union has low degree of membership.

Table 4
Fuzzy Evaluation Results for causal condition and sustainability

Cases Causal Conditions
Sustainability | Innovation Business model Technology Green govem
platform(() Innovation(B) upgrading (T) | innovation ()

Eefa forest coffee-Buyer chain 0.68 0.83 0.66 0.61 0.67
(KFCLT)
Bench Maji Forest Coffee 0.49 0.55 0.44 0.52 0.42
coffee-mmion{BMEFCTT)
Eafs Forest Honey cooperative- 0.66 0.64 0.6 0.64 0.64
union (KFHLT)
Cooperative —Appemc Chamn o 0.78 0.78 02 0.74

Source: own computation

3.RESULTS OF CASE STUDIES
The study is based on the empirical analysis of f two domestic and two globally linked
chains that produces and sales one non-timber forest product, either coffee or honey.

A. KAFA FOREST COFFEE UNION (KFCU)-ORIGINAL FOODS CHAIN
KFCU was established in 2004 with the assistance from Sustainable Poverty Alleviation in
Kafa(SUPAK), a nationality NGO promoting poverty alleviation in the Kaffa Zone. KFCU
started operations by re-organizing the working methods of 4,200 farmers into a farmers’
union. Through the support of Agricultural cooperative Ethiopia program of VOCA-USAID
that focused on strengthening cooperatives, the members of KFCU increased to 6,493 farmers,
organized in 26 cooperatives by 2010. By the end 2015, the number of cooperative increased
to 43 with 10583 members.

Supports from VOCA-USAID, Technoserve-Ethiopia (financed by the Bill Gates
Foundation, and GTZ-Public—Private Partnership project helped this chain to introduce
innovations in their activities. Innovation introduced in this chain includes:
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a) Product upgrading: Unlike the conventional coffee product with grade Jimma 5, coffee
supplied through KFCPCU has its own brand name “forest coffee”. The differentiation of forest
coffee is based on the sources of raw material supply i.e. the coffee is produced from natural
forest and garden farming. The idea was originated by Germany Company who first purchased
the forest coffee. In addition, the quality of forest coffee has significantly improved compared
to non-member producers. The union has engaged in exporting dry processed coffee since 2004

b) Process upgrading/ innovation: Change in harvesting techniques: The quality of coffee
product from cooperatives was very poor until 2003. They reap both red and green raw coffee
by stripping together. More recently, most farmers pick up only red cherries and consequently,
major changes have observed in quality of coffee from cooperative. There is strict follow up
and monitoring not only from cooperatives but also the development agents, besides proving
extension and advisory services to farmers and cooperatives. Drying coffee on ground had been
practiced by all farmers until 2003. There is a significant change in coffee drying techniques.
Significant number of farmers now use mesh wires or raised beds for drying coffee. Some
farmers have introduced and used beds made from local material- bamboo. The improvement
in coffee drying methods enhanced quality of coffee. Third, until recently, the coffee from
cooperatives has been processed by dry processing methods. The coffee processing activities
have been outsourced to private dry processing plants. More recently, with support from
Technoserve-Ethiopia, three cooperatives have introduced new wet processing machinery. The
new wet processing technology helped the cooperatives to engage in value adding activities as
wet processed coffee has better quality. By 2015, the union has established own coffee hulling
industry worth 5 million birr and helped the establishment of 7 coffee washing stations in of
cooperatives and in the process of establishing 9 additional coffee washing stations in vicinity
of member cooperatives.

c¢) Chain upgrading: Coffee cooperatives have established new value chain structure and changed
the chain leader (now- collective organization /union (the chain leader), chain governance
(general assembly, management board, general manager, and other staffs) and flow of chain
information system. It also changed the supply chain management by semi vertical integration
through collective ownership. In addition, strategic chain alliance has been established with
foreign buyer -Original Foods. The union provides different services to its member cooperatives
including marketing, processing, and business services. The new forest coffee chain is short,
strict in traceability, and more transparent than conventional coffee chain. The establishment
of the cooperative union enabled members to directly export their coffee without involving
in national auction since 2004. This is the result of policy decision on part of government to
improve the enabling environment for cooperatives.
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d) Market innovation: KFCCU has established marketing networks both for domestic and foreign
markets. In addition, majority of member cooperatives (76%) have gained group certification
from certifiers. Two type of certification-FLO (fair trade) and IMO (organic) group certifications
have helped the cooperatives/union to access global niche markets since 2004. The operational
procedure of supply chain management (traceability) has significantly improved. Moreover,
the forest coffee product has been promoted using different promotional mixes. In particularly,
the promotion of wild coffee by GEO Magazine with Geo-TV crew has contributed much for
its recognition in international market. The union has also introduced new packing system that
follows the standards and key marks as agreed with its customers. Apart from that the union
has owned its brand name “forest coffee”. New distributional channels have been established
for regional and national markets. Moreover, it has formed long lasting business relations with
coffee buyers in different countries. With regard to economic sustainability, the capital of the
union has increased from 200,000 Birr in 2004 to 10.2 million Birr in 2015. The union has got a
total net profit of 20.86 million Birr over last 7 year with no loan default history.

e) Environmental upgrading: Eco-organizational innovation: New environmental management
tools have been introduced. The forest coffee value chain included the environmental issue as the
opportunity inits business and changed institutions, chain structure and flow of information system.
The establishment of forest management groups and networks, preparation & implementation of
forest management plans and application of new monitoring and evaluation techniques are new
organizational forms that targeted for achieving forest sustainability. Value chain management
has strictly implemented. Internal control systems and traceability are key tools for value chain
management. The certification and eco-label scheme has used for management, monitoring &
evaluation of the sustainability of value chain and forest resource. As to the contribution to
forest & environmental sustainability, KFCU has participated in the effort to conserve natural
forests in Kafa Zone since 2007 in collaboration with different projects and established and
supported Participatory Forest Management Systems (PFMs). It has established 49 participatory
forest management groups that integrate 19591 forest users (47% female) occupying 36, 847 ha
natural forest area. Trainings to PFM & Cooperative members on environmental issues have
been provided. It also established and supported youth reproductive health (RH) clubs in order to
disseminate RH knowledge, provide services and supply materials to reduce population pressure
on the forests.

B. BENCH MAJI FOREST COFFEE COOPERATIVE -UNION (BMFCU)

BMFCU was reestablished through integration of 14 cooperatives with members of 4948 and
with initial capital of 201,000 ETB in 2005 by the cooperative promotion office in Bench
Maji zone. Supports on variety of training and skill development on production processing
techniques,participatory forest management, Utz Kapeh and Organic standards certification,
supply of processing material and tools as well as establishing quality testing laboratory from
NTFP Southwest project I and II, and USAID/Fintrac has helped this chain to introduce some
innovation in their activities. Incremental changes are observed in this chain. In fact, the
differentiation of product from mainstream coffee chain has been achieved. The increment change
is also achieved in chain development. The cooperatives have an umbrella organization- the union
which led the chain in domestic market. This chain failed to introduce market innovation due to
lack strategic foreign partners. As consequences, most of forest coffee delivered to union sold
in domestic market. Due to trainings on new production and harvesting techniques, incremental
changes in quality of product have been observed. Farmers engaged in using new production
and harvesting techniques. However, slight improvement in product processing is observed
due to lack of supply of necessary equipment, facilities and materials such as dry beds, spare
parts. Similarly, the introduction of eco-innovation to this chain is insignificant. Introduction
and enforcement of certification & eco-label scheme, property right partition, environmental
management tools and environmental regulation are rarely practiced in this value chain.
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C. KAFA FOREST HONEY COOPERATIVE-UNION (KFHU)

KFHU is an umbrella organization established in Kafa zone in 2008 by seven honey
and beeswax producers’ cooperative members to link them to domestic markets. Supports from
SOS Sahel Community Initiative Promotion Project (CIP) and SNV Ethiopia-Honey & beeswax
value chain development have helped this chain to introduced innovation in their activities.

a) Product upgrading: Honey producers now supply significantly improved products
i.e. processed honey and processed beeswax to buyers. The union now packages its products in
three different sizes, ranging from 3/4 kilogram to three kilograms of honey

b) Process innovation/upgrading: Unlike their traditional practices, more than 25% of
producer farmers have started using new production and harvesting techniques. In addition, new
beehives made from NTFPs such as bamboos are introduced to minimize costs for producers.
The cooperatives and union also engaged in processing bee products using processing and
electrical extracting equipments. They also use of improved post harvest handling technique to
enhance quality. But the quality of product is not yet developed for export markets.

c¢) Chain upgrading: Changes have been made on structure and organization of honey
value chain in study area. Forest honey and beeswax production and marketing chain is
reorganized by the project activities. It is not managed by arm length /market transaction/
but by executives of cooperatives and union who guided by contracts and bylaws. Thirty two
Product collection and processing centre has been established within 2 or 3 kebels. This has
minimized a huge transaction costs for producers and improved the quality of products. The
producers now supply the table honey to the processing centre and not bring chunk honey in
jars.

New relationships among honey producers have been established. Cooperative
development is one of institutional changes that enhance the bargain power of poor producers in
remote rural areas. It also reduces transaction cost for producers which including searching for
market information, negotiation with traders, etc. The establishment of union is another chain
structure that provides very important services to cooperatives and its members. These services
include among others, forming linkages with associations at national level such as EHBPA,
EHPEA are new form of relationships that have enabled the union not only access markets,
but also developing providing relevant knowledge and information. Unlike the conventional
honey value chain which governed by arm length, the new value chain is managed by new rules
(bylaws) and board members chosen in democratic manner from member cooperatives. Working
with different actors from government organization, private firms, local NGOs, international
NGOs such as SOS-sahel, and the like have helped to form new networks with these actors.
This has significantly improved the learning of honey producers and community members, the
flow of information and enhanced social capital.
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d) Market innovation: Honey from Kafa has obtained new brand, namely forest
honey. This product differentiation strategy is not based on final product but rather on
the types of flowers and their sources (natural forest). Unlike the conventional marketing
methods through personal contacts, promotions of forest honey have conducted using mixes
of promotion methods. Four promotion campaigns have been conducted through TV and
radio. In addition, promotions through written materials such as brochures and leafs are also
carried out. Promotion of forest honey is further done through participating in exhibitions in
Hawasa and Dire Dawa towns. Participation in international trade fair and sending sample
product to companies in foreign countries including Norway and Netherlands are method
used to promote the product. In addition, new distribution channels were established for
regional and national markets. The Union has established four selling branches in main capital
cities (Addis ababa, Hawassa, Bonga and Bahir Dar) which distribute and sell its products
to supermarkets, hotels, bars, consumers and organizational clients. Further, the union now
uses new packaging materials (plastic) and introduced three different packaging sizes.

D. FOREST CONSERVATION NTFP COOPERATIVES-APINEC PLC CHAIN

Apinec Agro industry PLC is a joint venture company established in 2004 between
Apinect Apiculture Trading, Trichilla ABC and Clootwijick Apiaries BV. The company
engaged in production, processing, and marketing of organic honey/wax and other non timber
forest products including forest (organic) coffee and Ethiopian cardamom. It has 100 hectares
nuclear farm plots in Kafa zone and engaged in cultivation of organic honey in its own farm
plots. The company produces a minimum of 80 tones of honey from its own 2000 modern
hives.

Supports from four initiatives- Ethiopia-Honey & beeswax value chain development
project, Community Initiative Promotion Project (CIP), Apenic agro-processing project, and
Participatory forest management projects have promoted innovation in this chain. Different
kinds of innovation introduced are discussed as follow.

a) Product upgrading: This chain has introduced both significantly improved products
as well as new products for the country. While significantly improved products are organic
mono and poly floral liquid honey and organic beeswax, newly introduced products include
propolis and medicinal honey from stingless bee.

b) Process innovation: Nearly half of the Producers use modern production system and
better harvesting system. As results, they bring comb honey to regional processing centers
which are equipped with necessary equipments, facilities and personnel. Some of farmers
engaged in construction of beehives. There are farmers who are able to transfer bees from
three traditional beehives to one modern hive. In central processing centre, the chain uses
modern and advanced product processing technology which adjusts the moisture content to
standard level.

c) Market innovation: Besides selling its products through domestic channels, the
company has established market networks with four foreign market partners. It also has
engaged in e-marketing. Promotional using websites are in place.
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d) Chain Upgrading: This is newly established vertical integrated value chain for domestic
and international market focusing natural forest honey and other non timber forest products.
It is directly linked from producers to clients. The chain structure is easy and very short.
This chain provides a number of technical and business services to its suppliers. For instance,
Apinec agro Industry Company provides financial loan up to 200,000 Ethiopian Birr free of
interest charge. Different organizations have been developed in apiculture sector at various
governance levels. Organizational developments at federal level include multi-stakeholders
forum (CG), Apiculture health & safety regulation department, Apiculture research institute,
Ethiopian Honey Bee producers and exporters association, National Apiculture Board, and
Apiculture resource Development Inspection Authority with their respective plans, policies and
regulations. In addition to these sectoral institutional changes, institutional arrangement made
with EU and other countries are new relationships.

e) Environmental upgrading: New environmental management groups and networks
established. Devolution of management of forest to communities and new institutional
arrangements (contracts) with forest management groups are made. Organic certification and
eco-label scheme are new practices that directly contribute to for sustainability of environment
and value chain.

4,RESULT FOR BIODIVERSITY CONSERVATION

Table 5 presents the results for biodiversity conservation scorecard assessed by re-
source user and community forest management group. The results indicate that biodiversity
conservation in KFCU and Cooperative-Appenic chains is more effective than KFHU and
BMFCU chains. The difference in sustainability outcome might be explained by differences
in different kinds of innovation introduced in these chains.

Table 5
Result for biodiversity conservation

Forest Value Forest area | Biodiversity | Threat Protection/ Overall
management chain (ha) Quality Reduction Management conservation
Group Status Status Status Status
Kayakello EFCU 1225 BEg 74
Azama Coop- 1241 £1.39 o7

Appenic
Mathp EFHU 215 Q0 19
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Forest Valoe Forest area | Biodiversity | Threat Protection/ Orverall
management chain (ha) Quality Reduction Management conservation
Group Status Status Status Status

Warcha EFHU 4493 g5 88

keja EFCTT 41925 g3 38

Euh EFCU 2131 B7E il

Wakura BMFCU 230 867 73

Konter Berhan BMFCU 10,000 80 52 30 54

Green = very Good, Blue = good), White = moderate, Yellow = Marginal, Red = poor
Source: own computation

5, EVALUATION RESULTS FOR SUSTAINABILITY INDEX

Table 6 presents the summary of evaluation results of the progress toward sustainability.
The results indicated that the economic/livelihood achievement is at moderate level of success
for KFHU and KFCU while it is marginal and good for BMFCU and Appenic-cooperative chain
respectively. The results showed that the ecological performance is good for KFCU, KHU and
Appenic-cooperative cases while it is moderate effectiveness for BMFCU case. With regards
to social outcome, BMFCU registered marginal progress while the KFCU and KFHU achieved
moderate level progress. A good level progress was achieved by cooperative-Appenic chain.

Table 6
Result of sustainability Evaluation by Expert and business Groups
Sustainability dimension Sustainability performance (%)
KFCU EMFCU KHU Coop-Appenic

Economic and livelihoods 636 304 632 48
Ecological 743 il5 735 209
Social 67.5 40.3 645 T6.3
Owerall sustainability Index 684 49 66.3 TR

Source: own Computation
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The result for overall sustainability shows that cooperative-Appenice chain achieved a
good progress towards sustainability, followed by KFCU and KHU which recorded moderate
level progress. However, BMFCU achieved marginal progress to sustainability. The result reveals
that significant variations were observed in economic, social and ecological performance among
chains.

6. RESULT FOR FUZZY SET QUALITATIVE COMPARATIVE ANALYSIS

The result from running fsQCA in Stata 14 is presented in table 7. The configuration
QBTG accounts 75% while configuration QbTg accounts 25%. Innovation platform learning,
value chain restructuring, technology upgrading and green governance innovation are represented
by Q, B, T, and G, respectively.

Table 7
Results from Fuzzy set qualitative comparative Analysis

bestfit| Freq. Percent Cum.

QBGT | 3 7300  T300

QbeT 1 2500 100.00

Total | 4 100.00

Comncidence Matrix

S| 1.000

Q| 0988 1000

Bl 0592 (0988 1.000

G| 1000 1000 0980 1.000

T| 0877 0934 0980 0978 1.000
Sufficiency and Necessity hMatrix

T Q B G T

RISUS - Journal on Innovation and Sustainability, Sao Paulo, v. 8, n.2, p.3-33 Jun/Ago. 2017 - ISSN 2179-3565 26



INNOVATION AND PATHS TO SOCIAL-ECOLOGICAL SUSTAINABILITY

S| 1000 0928 0930 00830 0943
Q| 0924 1000 0233 0833 0010
E| 0%22 0938 1000 00972 00980
G| 1000 1000 0930 100 0975

T 0877 0534 0040 0938  1.000

fuzzy 8 QB G T zettestiyyy yvm) sigenly greater(eoll) conyal(. 700) commoan
T-CONSISTENCY vs N-CONSISTENCY

Set YCons NCons F P No. Best Fit

QBGT 1000 0333 1245 0039 E

Y-Consistency va. Set Value

Set  YConsist Set Value F P NO. Best Fit

QheT 0979 0700 24117 0001 1

Final Peduction Set

Coverage

Set  Faw Coverage Unique Coverage Solution Consistency
B*G*T 0912 0,000 1.000

Q¥B*G 09831 0019 1.000

Total Coverage = 0931

Solution Conzistency = 1.000

The overall solution can be written as B*G*T + Q*B*G —3 Where * represents and; += or; Q) = Innovation platfom;

G = green govemance innovation; 8= sustainability; B = value cham/busmess imnovation
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The Coincidence result shows that value chain restructuring(B), innovation platform
learning (Q), green governance reform(G) and technological upgrading T) have high coincidence
score with outcome and are sufficient for predicting sustainability outcome. The result also
indicates that configuration QBTG is significantly more consistent than 0.700 at the 0.05
level. From Minimum Configuration Reduction result we have two causal configurations or
paths for sustainability to occur. The first path shows that simultaneous presence of business
model innovation, technological upgrading, and green governance innovation is sufficient
condition for achieving sustainability. The second path for achieving sustainability is the
simultaneous presence of business model innovation, green governance innovation and
innovation platform. The result has a coverage of 0.93 and consistence of 1, indicating that
the model has high empirically significance. The result indicates that two conditions — value
chain/business model innovation and green governance innovation are common for two paths,
indicating that they are necessary conditions for achieving social-ecological sustainability.

CONCLUSION

Although previous research has advanced our understanding of different types of
innovation, it lacks analysis ofhow combining differentkinds of innovation produce sustainability
outcome. This study explores the combination of different kinds of innovation and innovation
platform in building configuration for outstanding sustainability performance. To further our
understanding of these complex patterns of causal interrelationships, this study applies fsSQCA
to small cases from Ethiopia. The results not only foster our scientific understanding of which
kinds of innovation are relevant for sustainability and how these innovations are combined
to achieve outstanding sustainability. The study found that combing value chain innovation
and green governance innovation either with technological upgrading or innovation platform
learning are sufficient conditions for achieving social-ecological sustainability. The analysis
revealed that innovation in green governance and in value chain are necessary conditions for
sustainability. The finding implies that there are different paths and combination of innovation
for achieving same sustainability outcome. Government in developing countries needs to
select path and takes policy measures to enhance causal conditions for innovation capacity
for different kinds of innovations. This study also demonstrates the usefulness of fuzzy set
qualitative comparative analysis (fsQCA) for identifying complex conjectural paths and
relevant necessary and sufficient conditions for outstanding social-ecological sustainability.
Analyzing necessary and sufficient conditions for each dimensions of sustainability with more
cases will be agenda for future research.
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