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Abstract 
 
This research seeks to understand how a social-ecological systems (SES) perspective 

and resilience thinking could enhance the sustainability of renewable energy (RE) 

development and operations in the Renewable Energy Independent Power Producer 

Procurement Programme (REIPPPP) in South Africa. The programme is structured in 

such a way that utility scale RE developments are also obligated to contribute to local 

community development through local community ownership, socio-economic (SED) and 

enterprise development (ED) initiatives. The research first seeks to understand the 

dynamics of the interconnected SES, of Independent Power Producers (IPPs), nature and 

local communities. Through paying attention to feedbacks between different subsystems, 

potential unintended consequences could be highlighted and addressed. Identifying 

potential shocks to the system that could be used as opportunities for change, to enhance 

sustainability of the system. While recognizing that an understanding of the social system 

is equally important, for the scope of this research, opportunities to enhance and build 

resilience of the ecological system within the SES through ecosystem services (ES) 

delivery is explored. Potential entry points for ES delivery initiatives are as an outcome of 

the actual infrastructure development process (either as an offset, or as corporate 

responsibility), and through local community development initiatives. The opportunities for 

ecosystem services in SED would lie in service delivery projects, such as access to 

energy, water security and food security, as well as cultural services, such as recreation 

and potentially environmental education. However, current projects in the environmental 

space are more an exception rather than the norm. Opportunities for ES delivery as part 

of ED are predominantly as a commodification of production services, such as agriculture. 

However, there are also limitations to these opportunities as ED is essentially a voluntary 

obligation within the REIPPPP framework. Applying a resilience and SES lens to these 

projects also highlights how there could be unintended consequences as a result of these 

initiatives, which would need to be addressed to enhance sustainability of the RE 

operations. Two emerging mini-cases are explored through an SES lens, to demonstrate 

how a strategic approach, with targeted initiatives on the ground, acting at different scales, 

could be complimentary strategies to build the resilience and sustainability of the system 

as a whole. Challenges to building resilience are introduced, being challenges to 

collaboration, politics and power, and Human and Social Capital in capacity and 

capabilities. Applying SES and resilience thinking has strengths in building strategic 

understanding for sustainability initiatives. However, it is relatively theoretical, and would 

require ‘bridging the gap’ between theory and practice.  
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1 Introduction 
 
We live in a changing world, with increased globalisation, population growth, technological 

advancements, urbanisation and industrial productivity. Our advancements have led us 

onto an unsustainable growth path resulting from past development that has been centred 

on human and economic advances, often to the detriment of our natural environment. 

However, perceptions on development have changed. We are increasingly recognising 

our dependence on our natural environment for essential services that sustain life on 

earth. We are also aware that we are the cause of potentially drastic changes to our earth 

system, such as climate change (IPCC 2014). Recognizing our role in this change has led 10 

to innovations in relation to sustainability, aiming to mitigate our negative impacts on the 

earth and to avoid reaching dangerous thresholds that could tip the earth system into a 

vastly different state. Such innovations towards sustainability include technological 

innovation, for example renewable energy, and are aimed at transforming our current 

trajectory onto a more desirable, sustainable pathway (Olsson et al. 2014). However, 

these innovations towards sustainability have on occasion produced unintended 

consequences, leading to doubts of the actual sustainability of the innovation (Olsson & 

Galaz 2012).  

 

The government of South Africa has recently introduced a renewable energy programme, 20 

which is an innovation towards sustainability. This paper aims to explore how adopting a 

social-ecological systems (SES) perspective as well as resilience thinking could enhance 

sustainability of the renewable energy developments in South Africa, in a bid to avoid 

unintended consequences of the sustainability initiative. 

 

 

 

 

 

 30 
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Research Background 

 
Sustainability and the interconnected nature of social and ecological systems 
 

There is a growing global movement towards sustainability, in practice and science, with 

increasing recognition that humans are ultimately dependent on nature for survival and 

well-being, and that ecosystem resilience and human well-being are fundamentally linked 

(MEA 2005). There is also a recognition that we are using more than what the resources 

of the world can deliver, on a global unsustainable development trajectory. Human 

actions, through development and innovation, have been a major driving force in shaping 10 

the current trajectory that the world is on (Olsson & Galaz 2012).  These advances have 

also contributed to global drivers of change such as climate change (IPCC 2014) and 

biodiversity loss, putting the world on an unsustainable trajectory which has led scientists 

to highlight the urgent need for innovations and transformations towards sustainability 

(Westley et al. 2011). This has resulted in a global sustainability agenda, expressed in the 

United Nations’ Sustainable Development Goals (UNDESA n.d.).  

 

Innovations towards sustainability include both social and technological innovations. 

Social innovations such new business models or governance systems, and technological 

innovations such as geo-engineering solutions or alternate energy systems play an 20 

important role in the transformation of society onto a more sustainable pathway (Olsson et 

al. 2014). However, as highlighted by Olsson & Galaz (2012), these innovations have 

sometimes overlooked ecological integrity. Olsson & Galaz (2012) go on to argue that if 

emerging institutions framing the development of innovations overlook the capacity of 

ecosystems to provide essential services for human wellbeing, then “there is a tangible 

risk that they may reinforce unsustainable development pathways” (Olsson & Galaz 

2012:p.239). This is reiterated by Folke et al. (2011) who argue that any attempts to 

create sustainability strategies and innovations should also include strategies for 

“reconnecting to the biosphere” (Folke et al. 2011:p.719), reinforcing the integrated nature 

of the earth system and human dependence on nature for essential ecosystem services, 30 

and that “in a globalized society, there are no ecosystems without people and no people 

that do not depend on ecosystem functioning. They are intertwined and thus ecosystem 

services are generated by social-ecological systems.” (Folke et al. 2011:p.720). 

 

A failure to address the wider ecological and social systems of innovations towards 

sustainability may end up introducing unintended consequences. One such example is 
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the innovations of biofuels. While this was greeted as “a breakthrough in sustainable 

energy production” (Westley et al. 2011:p.764) with immediate private sector interest, the 

production of biofuels has led to a number of unintended consequences being potentially 

overlooked, such biodiversity loss associated with mono-crops, or loss of agricultural land 

used for subsistence farming (Grau and Aide 2008 cited in Westley et al. 2011).  As 

argued by Olsson et al. (2014:p1) “An understanding of interconnected social, 

technological, and ecological systems is crucial to prevent undesirable and unintended 

outcomes of initiatives to move toward sustainability”. 

 

The Private Sector and Innovations for Sustainability 10 
 
The private sector, in free market societies, plays a key role in facilitating the innovation 

for sustainable solutions through commercial enterprises. However, private sector 

processes have largely been driven by shareholder value, externalizing cost (Westley et 

al. 2011). Because of this, conditions and strategies and policies may be required where 

businesses that create broader social value are favoured, and where the single focus on 

economic value no longer determines competitive advantage. This could potentially unfold 

in two ways, such as NGO and public pressure, or alternately through government 

initiatives that change the rules such that “investments in such innovation potentially pays 

off in new business or investment for the company” (Westley et al. 2011:p.766).  20 

 

Businesses have increasingly recognized their own role in sustainable development, both 

in recognition that actions of industry have caused many of the problems faced by the 

world today, but also that they have the necessary capabilities to help solve and 

overcome these challenges. This has led to the emergence of new management regimes 

around “corporate sustainability”, where businesses recognize that while growth and profit 

are important, businesses also need to address their actions around environmental 

protection, economic development and social sustainability (Wilson 2003). However, 

corporate sustainability practices have largely been aimed towards management of 

impacts. According to Haywood & Nel, et al. (2010:p.3) “the essential element that is 30 

failing business long term sustainability is their understanding and perception of the 

interconnectedness between society and the ecosystem they depend on”. 

 

Progress in sustainability practice and science has increasingly recognized the interlinked 

nature of ecological and social systems, in a social-ecological system (SES) (Fischer et al. 

2015). Folke (2006) highlights the importance of regarding this interlinked and 
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interdependent nature of the SES, rather than just social systems and ecological systems. 

Studies or sustainable development initiatives that focus only on building the social 

domain might appear to be resilient within themselves and able to adapt. However, they 

might overlook potential ecological shocks or traps that arise in the wider SES, which 

would in turn affect that particular social system. The same would also apply in the 

opposite, that studies and initiatives focusing only on the resilience of the ecosystem, 

without taking into account the social domain that affects that ecosystem, might also lead 

to the wrong conclusions. Folke (2006) stresses that this is why approaches towards 

sustainability and resilience thinking should address the linked social-ecological system. 

 10 

Large corporations are starting to understand that in order to evaluate the risks to their 

business operations in this changing global climate, a more systematic approach to 

sustainability is required (Haywood, Brent, et al. 2010). In terms of understanding the 

social-ecological systems in which business activities take place, businesses should be 

aiming at increasing their understanding of the complex interactions within the various 

systems that they operate in (Haywood, Nel, et al. 2010). Haywood & Brent, et al. (2010) 

propose that by adopting a social-ecological systems approach and building resilience of 

the systems within which they operate, businesses could potentially enhance the 

sustainability, and resilience, of their own operations.  

 20 

Resilience is the ability of a system to adapt and absorb disturbance, while undergoing 

change so as to retain essentially the same function (Walker et al. 2004). Resilience 

theory has a strong focus on social-ecological system dynamics and interactions, building 

on the notion that “humans are ultimately dependent on healthy ecosystems for their well-

being and that paying attention to the ecosystems ability to provide essential ecosystem 

services is crucially important for sustainability” (Olsson et al. 2014:p.1). Human actions, 

such as development initiatives, can potentially inhibit the ability of ecosystems to provide 

services, which would in turn have human livelihoods consequences, and potentially a 

loss of resilience in the system (Folke et al. 2002). 

 30 

Resilience is not only about absorbing disturbance, it is also about using the disturbance 

events as an opportunity for innovation and change (Folke 2006). Building resilience of 

SES at smaller scales might also feedback to build the resilience of the earth system as a 

whole, contributing towards a global sustainability agenda (Folke et al. 2010). 
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The Case of South Africa’s Renewable Energy Independent Power Producer 
Procurement Programme 
 
One particular case of an innovation towards sustainability recently introduced in South 

Africa is the Renewable Energy Independent Power Producer Procurement Programme 

(REIPPPP). This programme, predominantly targeting private sector investments, is 

aimed at kick-starting the utility scale renewable energy industry in South Africa, fulfilling 

the country’s commitments to contribute towards global climate change mitigation (DME 

2003). The programme has a further innovation towards social value, in that it stipulates 10 

set additional Economic Development criteria that need to be met by Independent Power 

Producers (IPPs), such as local community development and shareholder ownership of 

the project (Tait et al. 2013). This means that the operations of IPPs are twofold, both in 

the construction and operation of the RE developments, as well as their operations aimed 

at community development. 

 

Following on from potential unintended consequences of innovations towards 

sustainability as highlighted earlier, and Haywood & Brent et al's (2010) proposal of 

adopting a resilience and social-ecological systems approach to corporate sustainability, 

this leads to the question: how can resilience thinking, with a social-ecological 20 

systems approach, enhance the sustainability of RE developments within the 

REIPPP Programme? 
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2 Research Aims 
 
This research is exploratory in nature and seeks understand the overarching social-

ecological systems dynamics of renewable energy developments in South Africa, within 

the RE IPPP Programme, with a view to understanding how a resilience and SES 

approach could enhance sustainability of RE developments. 

Research Questions 

 
The overarching question, introduced above, is how can a social-ecological systems 

approach and resilience thinking enhance sustainability practice of developments within 10 

the REIPPPP? 

 

To explore this, I ask the following three sub-questions. In order to answer the overarching 

research question, it is important to start by understand the dynamics of the social-

ecological system, which leads to the following sub-question: 

 How can adopting a SES and resilience lens help in understanding dynamics that 

might affect sustainability of RE developments? 

 

As expressed by Folke et al. (2002) the goals of sustainable development is to enhance 

economic, social and ecological systems such that they are prosperous and maintained 20 

into the future. These three systems are intricately linked, where humanity is reliant on 

ecosystem services for both security and wealth. Social-ecological systems produce a set 

of ecosystem services, such as regulating (flood regulation), provisioning (food and 

water), and cultural services (recreational value) (Biggs et al. 2012). Enhancing the 

resilience of the ecosystems and the ES they provide for communities and RE 

developments in the development initiatives is therefore of interest for building the 

sustainability of the SES. This leads to the second sub-question: 

 What is the potential for building the ecological resilience of the SES of RE 

developments, through ecosystem service delivery initiatives?  

 30 

In exploring this question, I look at what the opportunities and limitations are for 

ecosystem service delivery with a reference to building the resilience of the SES. 

 

Finally, to further explore application of SES and resilience thinking to RE developments, I 

ask the final question: 
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 What challenges and obstacles within the industry might limit the potential for 

building resilience of the SES? 

 

Research Limitation and Scope 

 

For the purpose of this report, the scope is limited to looking at building ecological 

resilience of the SES through ecosystem service delivery. However, it is important to 

recognize that social considerations, interactions and dynamics are equally important. The 

focal point for this research is in operations at a landscape level where developments take 

place. As such I do not go into details of other operational focal points such as supply 10 

chains. It is also important to recognize the role of technology in the system and in 

innovations towards sustainability (Smith & Stirling 2008). However, I do not address this 

in this report. 

The Research Landscape 

2.1.1 The South African Context 
 
South Africa is a country of vast social and biological diversity. It has the third number of 

species in the world, as well as three internationally recognized biodiversity hotspots and 

a wealth of natural resources that contribute to the economy. This rich biological resource 

does however face increasing pressures, such as urban, mining and agricultural 20 

expansion as well as climate change, which will increasingly strain the resilience of 

ecosystems and affect their ability to supply key ecosystem services (Peterson & Holness 

2010).  

 

South Africa has a political history of racial prejudice, under the Apartheid regime, which 

ended with the first democratic elections in 1994, and triggered a new path of social 

transformation and sustainable development, as outlined in the National Development 

Plan. South Africa is considered a middle income country, There is also a large wealth 

gap, with unemployment of 35% (Peterson & Holness 2010), a large number of people 

that are classed as poor (over 20 million) and over 20% of the population being classed as 30 

extremely poor (Lehohla 2014). In order to address these issues, the National 

Development Plan aims to eradicate poverty and reduce inequality by the year 2030. The 

plan includes 13 specific objectives, including environmental sustainability and resilience, 

an inclusive rural economy and economic infrastructure, and seeks to respond to global 

trends such as climate change (National Planning Commission 2011).  
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2.1.2 The Renewable Energy Independent Power Producer Procurement 
Programme (RE IPPPP) 

 
The REIPPPP, launched in 2011, was designed to contribute towards the renewable 

energy targets as set of 17.8 GW by 2030, as well as socio-economic and environmentally 

sustainable growth (DoE 2012). The programme aims to procure electricity for the national 

grid, from private sector Independent Power Producers (IPP) producing electricity from 

renewable resources such as wind, solar technologies, biomass and hydroelectric power 

(Krebs & Ferry 2014).  

 10 

The programme is a bidding process, where tenders are submitted to the DoE by the 

private sector, in multi-staged bidding windows. For each window, the DoE publishes a 

Request for Proposal (RFP), outlining specific requirements for the RE projects. IPPs are 

required to have identified sites, received Environmental Authorisation (EA) following 

Environmental Impact Assessments (EIA), as well as various other permits and licenses, 

such as a Water Use License, from local municipalities. During this stage, projects are in 

‘development’, as depicted in Figure 1 below, which outlines the typical RE development 

process. Bid submissions are evaluated by the DoE on a scorecard and are determined 

by pre-set requirements. 70% of the score is weighted according to the price of power 

proposed by the IPP, in Rand 1  per kilowatt-hour (R/kWh). 30% of the score is on 20 

Economic Development commitments proposed by the bidder. Successful projects are 

awarded ‘Preferred Bidder’ status.  

 

 

 

 

 

                                                 
1 Rand (ZAR) – South African currency, currently trading at approximately R20 to £1 GBP (www.xe.com) 
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Figure 1 Visualization of the RE Development Trajectory 

 

Once awarded Preferred Bidder, projects have 9 months to complete funding and 

contracts, taking them to ‘Financial Close’, including a Power Purchase Agreement (PPA) 

with the country’s national energy utility, Eskom, and the Implementation Agreement (IA), 

including agreed Economic Development obligations, with DoE. The PPA guarantees that 

Eskom will purchase power for 20 years of operation. After financial close, the project 

enters a construction phase (typically 24 months), and once completed and connected to 

the grid, the Commercial Operation date will set the start of the 20 year Operations phase, 10 

and revenue will start to flow (Krebs & Ferry 2014). 

  

The set Economic Development criteria are linked to the country’s Broad Based Black 

Economic Empowerment (BBBEE) legislation 2  and include criteria for job creation, 

ownership, local content, preferential procurement, management control, and local socio-

economic and enterprise development. Specific to local community development, at least 

2.5 to 5% of project shareholding goes to local community ownership (typically through a 

Community Trust), in some cases this shareholding is up to 40% (WWF 2015). In addition 

to this, up to 0.6% of the project revenues directed to enterprise development (ED) 

(supporting the development and sustainability of black owned businesses) as well as 1 to 20 

1.5% of project revenue to be directed towards socio-economic development (SED) 

initiatives in the local communities (Tait et al. 2013), which are defined as settlements  

within 50km radius of the REIPPPP project site (Krebs & Ferry 2014). SED and ED 

projects will start being implemented once the RE development starts to receive revenue.  

                                                 
2 South Africa’s post-apartheid national development discourse recognizes the private sector has as a key 

role to play in social transformation, envisaged through legislation such as BBBEE, which obliges private 
sector contributions towards social and economic transformation, enhancing opportunities for previously 
disadvantaged and racially excluded people under the apartheid regime. (Tait et al. 2013) 

Development	 Financial	Close	 Construc on	 Opera on	–	PPA	for	20	years	

Bid COD IA, PPA 
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Depending on how projects have been structured, Community Trust ownership is typically 

financed through loans from a bank or investment fund (for example Development Bank of 

Southern Africa (DBSA)). After COD, loans are typically repaid through dividends received 

from shareholding. Once paid off (approximately 7 to 12 years), these dividends will start 

to flow directly to the Community Trust for development projects (Krebs & Ferry 2014).  

 

In the four years the programme has been running, as of May 2015, a total of 79 projects 

have been selected as preferred bidders across four bidding windows, with a combined 

capacity of approximately 5000 MW, with significant amounts of money projected to be 10 

committed towards community development over the course of the programme (WWF 

2015). 

Theoretical Framework 

2.1.3 Social-ecological systems theory 
 
A social-ecological system is a set of nested subsystems that interact and are 

interconnected across various scales, from local to global. These interactions are complex 

and dynamic, and play out against both gradual and abrupt change. Sustainability of the 

system requires strategies that build resilience, rather than trying to control short-term 

gain and optimization in relatively stable environments (Folke et al. 2011). These cross 20 

scale interactions are visualized by Fischer et al. (2015) in Figure 1. 

 

In order to sustain the system, an understanding of the dynamics and feedbacks within 

the system is required, integrating towards a humans-in-nature perspective (Haywood et 

al 2010). Feedbacks, which are the ‘connectors’ either within or between subsystems of 

the SES, underpin the ability of ecosystems to sustain human development, and can 

either enhance or dampen change (Simonsen et al. 2015; Fischer et al. 2015). 

 

Addressing scales, in particular cross-scale dynamics, is important to social-ecological 

systems understanding. For example, ecosystem services can be managed, used and 30 

valued across different temporal and spatial scales. Agricultural production might rely on 

pollination at a local scale, water supply from a regional scale, and access to markets on a 

global scale (Scholes et al. 2013). 
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Figure 2 A Social-ecological system visualization by Fischer et al. (2015:p.145) 

2.1.4 Resilience Thinking 
 

Resilience has emerged as a concept for addressing the interactions and dynamics of 

complex social ecological systems. There are three central, related attributes of complex 

SES which relate to the future trajectories of the system: resilience, adaptability and 

transformability (Walker et al. 2004). 

 10 

Resilience is the ability of the system to absorb shocks, adapt and ultimately retain the 

same traits, such as structure, function, feedbacks and identity (Folke et al. 2010; Walker 

et al. 2004). An aspect of resilience is panarchy, which relates to cross-scale interactions, 

and that, at a particular focal scale, the resilience of a system might be influenced by 

dynamics from scales below or above, such as invasions, oppressive politics or global 

climate change (Walker et al. 2004). Resilience builds on the capacity of the system to 

use shocks or disturbance as an opportunity for change, and innovation to spur renewal 

(Folke et al. 2011). A system can be equally resilient on an undesirable trajectory, 

reinforcing traps or undesirable qualities (Walker et al. 2006). 

 20 

Image	Source:		Fischer	et	al	2015:p.145	
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 “Adaptability is the capacity of a SES to adjust its responses to changing external drivers 

and internal processes and thereby allow for development within the current stability 

domain, along the current trajectory” (Folke et al. 2010:p.6). It ultimately is the capacity of 

actors in the system to build resilience, which in the context of SES comes down to 

human capacity (Walker et al. 2004). One of the characteristic features of adaptive 

systems is the ability of actors in the system to self-organize, which in the context of SES, 

where human actions may dominate adaptations, relies on the ability of individuals or 

groups to form collective capacity to navigate changes in the SES (Walker et al. 2004). 

 

Transformability is the ability of the system to ultimately cross over thresholds into new, 10 

more desirable trajectories when the existing conditions, either ecological, social or 

economic, make the current system trajectory untenable (Folke et al. 2010; Westley et al. 

2011). Transformational change can occur across different scales, where deliberate 

transformations at smaller scales might enhance the resilience of the SES at larger 

scales. This ability and capacity to transform makes use of crisis or shock events as 

“windows of opportunity for novelty and innovation” (Folke et al. 2010:p.1), as well as 

enhancing knowledge and learning from experiences elsewhere to effectively navigate the 

SES transitions (Folke et al. 2010). Transformations may be either deliberate or forced, 

and where resilient systems are on undesirable trajectories, deliberate transformations 

might require initially breaking down the resilience of the old system, navigating the 20 

transition to more desirable trajectory, then building up the resilience of the new system 

(Folke et al. 2010).   

 

Change agents are key individuals in the system, with the ability and vision to drive and 

manage the system through adaptations or transitions and play an important role in the 

ability of actors to access resources for new initiatives, and to find points in the system 

where there is enough leeway to introduce novelty (Westley et al. 2013). With particular 

reference to business, these individuals could also play a key role in communicating such 

opportunities for innovations and transformation to higher levels of management to 

effectively ‘sell’ these opportunities to those decision makers (Westley et al. 2011). 30 

 

Simonsen et al. (2015) build on the work of Biggs et al. (2012), in synthesizing and 

proposing principles for building resilience in SES, based on previous works and 

workshops on the topic in the literature. These principles are largely interconnected and 

can co-occur, and are grouped in two categories: key properties of the SES; and key 
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attributes of governance systems in relation to management of the SES.  Properties of the 

SES include connectivity and feedbacks.  Another key property of a resilient SES is 

diversity and redundancy, where systems with many different components are generally 

more resilient than systems with few, and diversity allows some components to 

compensate for failure or loss of others, providing options for addressing disturbance and 

change. Attributes of governance systems include encouraging learning in a collaborative 

manner; broadening participation, where informed and well functioning groups build trust 

and shared understanding, fundamental to fostering collective action; and polycentric 

governance, where multiple governance bodies interact to support collective action.  

 10 

Figure 2 represents a visualization of resilience of SES on a development trajectory. The 

blue line represents a desirable pathway that a SES may be on, the red line representing 

an undesirable pathway. Shock events are represented by the orange line, and can be 

used by agents as opportunities for change, either enhancing resilience and adapting 

within the current desirable trajectory, or using it as an opportunity to transform from 

undesirable trajectories to more desirable ones.  

Figure 3 Author's own visualization of development trajectories of the SES 

 

 

 20 

  

Desirable 
trajectory 

Undesirable 
trajectory 

“Opportunity 
for change” 

Shocks or 
crisis 

events 
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3 Methods 
 

The overarching objective of research approach is to build a deeper understanding of the 

research area, being interactions and the current trends and applicability of ecosystem 

based projects within the renewables industry in South Africa. With a general topic area, 

the research took on an inductive approach, whereby the research started with 

observations and findings, then progressed to apply this to theory (Bryman 2012). The 

research was exploratory in nature, and relied on the use of qualitative interviews (Arksey 

& Knight 1999) to gain a deeper understanding of the dynamics involved in the research 

area. 10 

 

Sampling 

 
A purposive sampling strategy was used in order to determine the appropriate 

respondents. Purposive sampling is used in qualitative research, where strategic cases 

and participants are selected in order to inform the research. A maximum variation 

approach to purposive sampling is where as wide a variation as possible is used targeting 

respondents from different viewpoints and interests. In some instances, snowball 

sampling was also applicable, where leads and introductions to other interested 

participants came from a participant (Bryman 2012). 20 

 

Participants 

 

Participants with various professional backgrounds, but all connected to the RE industry, 

were invited to participate in an open conversational style meeting. A total of 20 interviews 

took place, with one interview including two participants. A variety of participants included 

researchers, a reporter, environmental consultants (Env Cons), enterprise development 

consultants (ED Cons), a government advisory consultant (GAC), a sustainability 

consultant (SS Cons), as well as biodiversity NGO representatives (BD NGO), a 

development NGO representative (ED NGO), as well as various representatives from 30 

IPPs, including Directors, Project Managers and Community Development Managers (all 

referred to as ‘Developers’ in the text). Interviews took place, either in person or on skype, 

between November 2014 and March 2015. A list of the participants is attached in 

Appexdix II. 
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Instrument 

 
The research instrument took the form of an open interview schedule, based on a 

conceptual diagram, which was used as a conversation guide, showing interactions 

between variables of interest in the industry, attached in Appendix III. Interviews followed 

a structure as introduced by Ruben & Ruben (2005) of main questions, probes and follow-

up questions.  As I wanted to gain different opinions and insights into the industry, 

participants were sought for differing interests and professional opinions. I opted to keep 

the interviews open so as to respond to the specific interest area of the participant, 10 

leading to a more conversational atmosphere. This approach is also noted by Mason 

(2002), who states that “you are highly likely to conceptualize yourself as active and 

reflective in the process of data generation, and seek to examine this rather than aspiring 

to be a neutral data collector” (2002:p.66).  

 

Ethical Considerations 

 
 
Ethical considerations in social research have been grouped into four main areas covering 

“harm to participants; lack of informed consent; invasion of privacy and whether deception 20 

is involved”  (Diener and Crandall, 1978, cited in Bryman, 2012:p.135). My research asked 

for participants’ professional opinions and experiences, wherein it is highly unlikely that 

this line of questioning should cause them any form of harm (physical or psychological) or 

invasion of privacy in any way. Informed consent was obtained for all interviews, either 

through a consent form or verbally, with all participants having the opportunity to ask 

questions regarding the purpose of my research, as well as receiving a Study Information 

Sheet (attached in Appendix IV). In order to gain open opinions, I chose to maintain 

complete anonymity, for both participants and their specific organizations. However, I do 

characterize them by sector. Considering that many participants are from the same 

industry and may already have known opinions within the industry, it may be difficult to 30 

guarantee complete anonymity to participants, which was highlighted in the Study 

Information Sheet.  
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Analysis Methodology 

 

A thematic framework approach was used to analyse the data, as described by 

Joyner (2009). First, familiarization of the data was achieved through transcribing 

data, then multiple readings of the transcripts. Following this, themes were identified, 

and transcripts annotated to pull out and index the data according to both sub-

themes, and overarching themes. These themes were then mapped, and charted 

together to interpret the data. Following on from this, the research question could be 

refined, and the findings were related back to the literature and a theory identified that 

would allow for interpretation of the analysis. The findings and discussion are 10 

presented in a combined chapter, as described by Burnard et al. (2008). The 

interviews are used to enhance the application of a SES lens to the industry, in an 

attempt to synthesize the findings into a conceptual framework. Participants are 

referenced accordingly, where their input is drawn on. I use participant abbreviations 

previously defined in section 3.2. 
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4 Findings and Discussion 
 
The research seeks to explore and understand how a social-ecological and resilience 

perspective might enhance sustainability of renewable energy developments in the 

REIPPPP, and identify potential opportunities for further building the ecological resilience 

of the SES through ecosystem service delivery initiatives. In order to understand this, I 

start by identifying and applying a SES approach to a typical RE development, in 

response to the research question how can adopting a SES lens help in understanding 

dynamics that might affect sustainability of RE developments?  

 10 

This is then followed by exploring the potential for further ecosystem service delivery, with 

a lens to building the resilience of the SES that RE developments operate in. While each 

development will have its own unique SES and interactions, this general perspective could 

potentially be applied across different cases.  

Applying a Social-ecological Systems lens to RE Developments  

 
SESs are dynamic, with various interactions and feedbacks occurring within the system, 

and across scales. I first seek to understand some of the potential dynamics within the 

system and then expand to address interactions across spatial and temporal scales. 

4.1.1 The Dynamics Within the System 20 
 

In order to understand the social-ecological context, I start by setting the boundaries of the 

system on a local scale. Figure 4 is a visual representation of the SES of interest, showing 

the various subsystems and interlinking nature of the system. Essentially, there is a 

social-ecological system in existence in the landscape, where communities will interact 

with their local ecosystem for various services, as subsystems of community and nature. 

The development of the RE infrastructure will be a new subsystem entering the SES of 

interest (Researcher 2). 

 

Each of these subsystems is dynamic within themselves. IPPs will potentially include 30 

developers, contractors, operators and community development managers. The 

ecosystem might also be a combination of different interlinking ecosystems of various 

types, such as agricultural, urban, or potentially also overlapping with coastal ecosystems 

within the vicinity of the RE development. Communities can also have nested groups, 

comprising of the defined ‘beneficiary community’ of the programme, being historically 
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disadvantaged communities, within a wider community involved or interested in the RE 

development, such as landowners and other more affluent people living in the area (ED 

NGO). Communities may also be orientated into different ethnic, political or religious 

groups (ED Cons.1), with varying dynamics between these. 

 

In addition to the three main subsystems of interest, there may also be other actors 

interacting within the SES, such as local municipalities, other contractors and consultants 

as well as other interest groups such as NGOs (Developer 3). External ecological and 

social drivers to the focal SES, such as various government departments, financial 

institutions or upstream water catchment areas, also influence the dynamics of the 10 

system. For example, while the Department of Environmental Affairs is not directly within 

the landscape of interest, regulatory processes and legislation such as the Environmental 

Management Act will drive governance of impacts on the environment through the EIA 

process (Developer1). 

 

 

Figure 4 Visualization of the dynamics of the SES that RE developments are within 
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The interactions between these subsystems are essentially flows of impacts and benefits, 

as indicated by the blue links in Figure 4. The dynamics of these are changeable, where a 

benefit from one subsystem to another, for example the flow of ED spend from IPPs 

towards agricultural projects for the community, feedback to an impact on the environment 

(Developer 1), with potentially a resultant loss of biodiversity or additional pressure on 

water services and may result in unintended consequences as a result of the development 

initiative (Researcher 4). Developments may also have an impact on water and other 

ecosystem services such as recreational activities, which feedback to impact the use of 

those services by the community (Env. Cons 3).  

 10 

To some extent, governance of these interactions is controlled through the Environmental 

Authorization (EA) process. The EIA will seek to understand and highlight both 

environmental and social impacts of the RE development, in order to allow for an informed 

decision by the Department of Environmental Affairs (DEA), where potential trade-offs, as 

necessary to fulfil the government’s development mandate, can be assessed for decision 

making (Env. Cons.3). This has been described by participants as a rather rigorous 

process, and in particular for wind farms, requires at least 12 months of bird and bat 

surveys, both for the EIA, as well as post-construction surveys (BD NGO 2, Env.Cons1,2 

and 3, Developer 1 and 4).  

 20 

The EIA process includes specialist reports on ecological (fauna and flora), social, visual, 

noise and heritage impact assessments and more recently specialist reports on 

ecosystem services have also been requested in some cases, depending on the outcome 

of the scoping phase of the process (Env.Cons 3). However, Env.Cons 3 had the opinion 

that often these separate assessments are done in isolation, often without enough room 

for integration across the different aspects. Also, ecosystem services assessments, not 

mandatory within the EIA process as yet, address only the impacts of the potential 

development on ecosystem services, and do not highlight any potential opportunities, or 

impacts of local communities on those ecosystem services (Researcher 3). Env.Cons 3 

suggested that systems dynamics modelling could potentially be a useful way of drawing 30 

out the dynamics between impact areas and assessing what the cause and effects of 

actions might be, and thus enhancing understanding of what impacts and risks might 

arise, which could in turn affect the sustainability of the development. 
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Applying an SES framework would require understanding the feedbacks, in both 

directions, between the various subsystems in more detail, and how they might link from 

one to another. Env.Cons3 discussed how too often impacts in EIAs were only looked at 

in terms of development impacts on the environment, and not the other way, whereas the 

environment could also have impacts on the development, which could affect the long-

term sustainability of the development. It is interesting to reflect that ecosystem services 

do not take precedence in current impact assessments, unless deemed necessary as a 

specialist report. Through an SES lens, this could potentially be seen as a ‘broken link’ in 

the system appraisal, whereby potential unintended feedbacks of impacts on other 

subsystems might be overlooked. The SES approach could be useful here in highlighting 10 

and understanding these indirect feedbacks, as well as highlighting links between 

ecosystem services and community wellbeing that currently fall out of the scope of these 

appraisals.  

4.1.2 Towards an understanding of RE developments SES – the system dynamics 
across scales 

 
 
Figure 5 seeks to visualize cross-scale dynamics and interactions of RE developments. 

Addressing scales helps to contextualize the system, and understand the broader 

influences that might cause or drive initiatives within the system, from scales above or 20 

below (Walker et al. 2006). 

 

Global drivers of change, such as climate change, and biodiversity loss (Cadman et al. 

2010), and recognition of these drivers, has led to various international policy frameworks 

and conventions to drive innovation to mitigate these threats, such as United Nations 

Framework Convention on Climate Change (UNFCCC), and UN Convention on Biological 

Diversity (CBD). These in turn have affected national policies, with the REIPPPP being 

developed due to National actions on Climate Change (DEA 2014), and the national 

Biodiversity Strategy and Action Plan (DEAT 2005). These policies, in turn, aim to feed 

into action on a regional and landscape level, and should also feed into Municipal 30 

Integrated Development Plans, which IPPs are advised to align their community 

development initiatives with in order to try avoiding duplicate efforts (McDaid 2014).  
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Figure 5 Visualization of the dynamics of the SES across spatial scales 
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projects may affect existing social and ecological systems (ED Cons 1, Env Cons 1). This 

could feedback into added unintended pressure on the environment for resources such as 

water, traditional medicinal plants, firewood etc. in particular in more remote locations 

(Env Cons 3). If not managed correctly, this could in turn feedback to a loss of essential 

ecosystem services required by those communities, compromising the resilience and 

sustainability of the system.  

 

In terms of delivering projects on the ground, an understanding of cross-scale interactions 

also brings to light the dynamics that affect project delivery. For example, the decisions on 

how money gets spent on a local level during project delivery would be influenced and 10 

need to be approved by the board of directors, which in many cases could involve 

international companies (Developer 1), who may not be as concerned about local 

community development (Developer 6). Conversely, international developers also bring in 

external specialist expertise from their operations elsewhere, allowing for technological 

and ecological knowledge transfer for risk reduction, and learning from experiences 

elsewhere (BD NGO 1). Understanding and addressing these cross-scale interactions 

helps contextualize the frame within which the business is operating to better understand 

key risks and opportunities to the business (Haywood, Brent, et al. 2010), and which could 

in turn could enhance decision making around sustainability of the business. 

 20 

The dynamics of the system play out against a backdrop of change and along temporal 

scales (Fischer et al. 2015). When applying this to RE development trajectories introduced 

in figure 1, there are a number of changing interactions in the landscape. For example, in 

the early stages, consultants and EIA specialists will be involved, then during construction 

there will be an influx of construction contractors, increased local jobs as well as a high 

impact on water use (Developer 4). Upon completion, the RE development essentially 

gets handed over to the Operators, who may be different, international companies 

(Developer 6), again shifting and changing the dynamics of the system and interactions 

between the subsystems. 

 30 

As visualized in Figure 6, some of these changes can be predicted, and are essentially 

‘shocks’ to the system. The construction phase is likely to cause changes in both social 

and ecological system to which the SES would need to adapt, followed by the flow of 

contributions and SED/ED initiatives into the community starting at the beginning of 

operations, and a later shock being the substantial flow of dividends of community 



 23 

ownership shareholding, once development loans are settled (varying timescales 

depending on how this has been structured in different developments) (ED Cons.1).  

 

 

 

Figure 6 Potential shocks or opportunities for change to the SES along the development trajectory  

Applying resilience thinking, these shocks provide opportunity, either for building the 

resilience of the existing system if on a desirable trajectory, or for transformation to a more 

desirable, sustainable pathway. However, these shocks could equally lead to undesirable 

outcomes such as increased tensions or disagreements on how funds should be spent. 10 

Highlighting these ‘shocks’ essentially allows for strategic planning of operations. By 

understanding too the wider social-ecological context and dynamics across various 

scales, this could potentially enhance the decisions on operational initiatives, in moves 

towards more sustainable outcomes. The SES might also be affected by unexpected 

shocks and disturbance, however by building resilience of the system, and planning and 

navigating the known shocks and changes approaching, this might in turn build the ability 

of the SES to withstand unexpected disturbance, or withstand changes due to global 

drivers such as climate change. 
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Exploring the potential to build ecological resilience in the SES through 

ecosystem service delivery initiatives 

 
An impact of the RE development process is that it will to some extent impact on 

ecosystems, potentially the ability of those ecosystems to deliver essential ecosystem 

services, which in turn might affect livelihoods (REF). Building the resilience of SES 

requires paying attention to the ability of the ecosystem to deliver ecosystem services 

(Olsson et al. 2014). “Enhancing the resilience of ecosystem services (ES) that underpin 

human well-being is critical for meeting current and future societal needs” (Biggs et al. 

2012:p.422) and thus sustainability of the SES. This argument motivates the second 10 

question of this research paper: what is the potential for building the ecological resilience 

of the SES of RE developments, through ecosystem service delivery initiatives? 

 

The programme presents a number of potential entry points for ecosystem services 

delivery projects. These entry points emulate the ‘shocks’ in the system as discussed in 

the previous section, which are ‘opportunities for change’, and in this case, potentially 

opportunities for further ecosystem service delivery initiatives. These entry points are as a 

consequence of the actual infrastructure development process, in response to the 

‘construction shock’, and as part of the community development obligations, which can be 

split into socio-economic development commitments, enterprise development 20 

commitments and Community Ownership development projects. As this early stage in the 

industry (the first RE developments reached COD in the last year), Community Ownership 

projects may still be some time off as these funds will only start flowing into development 

projects once the loans that have put up community shareholding ownership have been 

paid off, depending on how the development deals have been structured (Researcher 2). 

In light of this, the immediate potential entry points lie within the SED and ED initiatives of 

the community development aspect, which this report will focus on. Table 1 is a synthesis 

of the findings, summarizing the potential opportunities and limitations to ecosystem 

service delivery initiatives that emerged from the interview data. 

 30 
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Table 1 Synthesis of Opportunities and Limitations for Ecosystem Service Delivery Projects within the 

RE IPPP Programme 

4.1.3 Potential of Ecosystem Services Delivery As An Outcome Of The 
Infrastructure Development Process 

 

The opportunity for ecosystem service delivery projects within the infrastructure 

development process is predominantly as either a mitigation measure, or an offset to 

environmental impacts (Env.Cons 1 & 3). The projects that were brought up in discussions 

were largely related to impacts on biodiversity and habitats, and with particular reference 10 

to proximity to sensitive habitats such as wetlands (Developer 1). Specific projects being 

implemented were monitoring of birds and bats in particular, habitat restoration and 

measures for limiting the impact of the development on the environment, such as bird 

deflectors on transmission lines (BD NGO 2). Env Consultant 2 also talked of RE 

developers buying land to add to adjoining conservation areas as part of their project 

operations, which was described as an ‘offset’ to the development. Habitat restoration 

projects mentioned by both ED Consultant 1 and Developer 3 included the removal of 
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invasive alien plant species in close proximity to the development, which formed part of a 

condition of the Environmental Authorisation (EA). Ecosystem rehabilitation projects would 

offer the highest potential for ecosystem services delivery within this phase of 

development. In particular areas, the clearing of invasive alien plant species has been 

recognized as a method for restoring hydrological functioning, improving productivity of 

land and improving biodiversity (Turpie et al. 2008). 

 

There are however limitations to implementation of ecosystem services projects as an 

outcome of the development process. Projects and restoration and mitigation initiatives 

occurring at this time are when developers have high outgoing costs, and capital 10 

expenditure (Env.Cons1), with a rigorous environmental authorization process such as 

twelve months of bird and bat surveys among other specialist reports already driving costs 

up.  An outcome of the competitive bidding process is that developers are under pressure 

to build and deliver the infrastructure at a more competitive price of electricity, which 

would in effect encourage engaging in the bare minimum in terms of operational costs 

(Developer 6), and potentially committing to the minimum mitigation or restoration 

requirement necessary to achieve Environmental Authorization. 

 

Investments into biodiversity or ecological projects would thus require some form of 

incentive (Researcher 1). Incentives could potentially be in the form of ‘conditions of 20 

approval’ of the EA (Env.Cons 3), or perhaps in response to a perceived threat to 

development, such as pressure from NGOs or other environmental groups who might 

oppose developments, and as a result would threaten the authorization of that 

development. This would essentially lead to good corporate governance (Developer 1) as 

an incentive to invest in wider ecological projects. 

 

4.1.4 Potential of Ecosystem Services Delivery within Socio-Economic 
Development Obligations 

  

The ecosystem services projects that were brought up in discussions in particular relation 30 

to socio-economic development included energy provision, food security, water security 

as well as education (EDAdCons), showing that the opportunities to engage in ecosystem 

services projects should revolve around these areas. However, there was an overarching 

impression that SED projects in the ecological space were currently an exception, rather 



 27 

than the norm as to what was currently being implemented by developers across the 

industry (Env. Cons 1; Researcher 2; ED Cons 1). 

 

Both EDAdCons and Researcher 4 commented how community development should 

aspire to be based on a wellbeing framework, where addressing basic human needs were 

prioritized. With specific reference to ecosystem services, this included food security, 

access to energy (potentially through small scale biomass facilities in remote locations) as 

well as water security. Addressing some of these basic needs would in turn alleviate other 

issues, such as health issues related to nutrition and water (EDAdCons). However, from 

the way these conversations were directed, both referred to ‘what it should be’ rather than 10 

what was currently practiced.  

 

 Researcher 2 commented how the REIPPPP policy guidance relating to SED was open 

to interpretation and from their experience most interpretations being implemented did not 

lend themselves to inclusion of environmental based projects. Projects, while there could 

be many variations, tend to relate to education (in terms of numeracy and literacy, early 

childhood development, school infrastructure, engineering scholarships), health services 

and transport. Similarly, the WWF (2015) report also identified that “SED efforts should be 

directed towards health, education, service delivery, arts and sports programmes” (WWF 

2015:p25).  20 

 

Applying a SES perspective highlights that potentially in the current context of 

experiences within the industry, omitting to consider ecosystem services delivery as part 

of the community development process may compromise the long-term sustainability of 

the SES within which socio-economic community development initiatives are taking place. 

As the RFP documents actively call for projects around service delivery, this could 

potentially be an entry point for considering projects aimed at building the resilience of 

ecosystem services delivery. With reference to water security, an SES approach would 

entail addressing the wider catchment ecosystem resilience, as opposed to just 

infrastructural access to water. Projects such as clearing of invasive plant species (ED 30 

Adv. Cons, ED NGO, Researcher 3), and potentially collaborating with government 

projects such as the Expanded Public Works Programmes (EPWP), Working for Water, 

Working for Wetlands etc (ED NGO) were suggested. The EPWP are a payments for 

ecosystem services mechanism, initially targeted towards poverty alleviation. Previously 

disadvantaged, unemployed people are awarded contracts (and given training) to clear 
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invasive plant species from catchment areas, thus enhancing water quality and quantity 

as well as other ecological benefits in the landscape whereby managing for water quality 

essentially becomes an ‘umbrella service’, under which multiple other ecosystem services 

beneficial outcomes may arise (Turpie et al. 2008).  

 

These approaches would however call for greater collaboration across scales and 

organisations. Water catchment areas might be considerably further upstream and out of 

the immediate development landscape, requiring collaborating with upstream farmers and 

landowners. This calls for a landscape, or ecosystem stewardship approach to 

development initiatives, essentially engaging the country’s Biodiversity Strategy and 10 

Action Plan (DEAT 2005).  These existing tools in the biodiversity sector in South Africa 

can provide guidance for a more landscape approach to ecosystem management and 

socio-economic development (Cadman et al. 2010), highlighting the need for cross-sector 

collaboration and learning throughout all operations of the IPPs to enhance sustainability 

of the SES they interact in, in effect applying principles of learning, polycentricity and 

participation (Biggs et al. 2012; Simonsen et al. 2015). 

 

4.1.5 Potential of Ecosystem Service Delivery as part of Enterprise Development 
Obligations 

 20 

Enterprise Development commitments of developers in the REIPPPP would potentially 

offer the highest opportunities for projects around ecosystem service delivery, with a 

number of participants recognizing this opportunity (Env.Cons 1 & 2, Developers 1, 3, ED 

Cons. 1 & 2). Investments are already occurring in particular in the agricultural sector (ED 

Cons.1 Developers 1 & 3), with a wide range of other natural resource based 

opportunities to get involved in, such as fisheries, eco-tourism, agri-processing etc 

(Developer 1). From the various discussions with participants, it became evident that 

developers would potentially play a key role in assisting community members with gaining 

access to ecosystem services, through training (ED Cons 1, ED Cons 2), investing in 

infrastructure such as farming infrastructure or fishing boats (Developers 1 & 2), installing 30 

boreholes for water access (ED Cons.1) facilitating access to land for utilization (ED 

Cons.1) and facilitating access to markets for products and goods (developer 3) derived 

from those ecosystem services.  It is important to note, however, that these investments 

would essentially be towards the commodification of resource use. The primary objective 

of these initiatives would be the development of the actual enterprise. This would imply 
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that these initiatives are targeted towards the actual economic development initiative 

rather than the sustainability of the resources used, or environmental objectives around 

these resources. While the RFP documents do call for these activities to facilitate the 

sustainability and ultimately the independence of these enterprises (McDaid 2014), there 

is equally a concern that projects in this space might overlook potential negative 

feedbacks. These could end up spurring further unintended consequences as a result of 

the enterprise, and potentially raise questions as to the sustainability of the initiatives.  

Equally, these initiatives would also raise questions as to which ecosystem services 

where being managed for and prioritized, as well as potentially requiring trade-offs 

between different ES across scales to be understood (Biggs et al. 2012). 10 

 

Applying the resilience approach, the investments of ED directed towards agriculture 

could be an opportunity for change from the more conventional agricultural approach. An 

understanding of wider social-ecological implications would highlight potential negative 

feedbacks and thresholds and a move towards more ecosystem based techniques and 

learning from experiences elsewhere. For example, Folke et al. (2010) describe a case in 

Latin America, where conventional farming techniques caused land degradation to reach 

unsustainable levels, initiating essentially a transformation  in agricultural practices, or an 

‘agrarian revolution’ (Folke, et al. 2010:p6) to more sustainable farming techniques such 

as no-tillage practices. ED Cons.1 talked of training in permaculture, with the Sus.Cons 20 

recommending a move towards ecological agriculture, showing that there is already 

recognition of the need to move towards more sustainable agriculture techniques being 

promoted by consultants in the industry. 

 

Kotze et al. (2015) in the latest WWF report on agriculture in South Africa, identified that 

the agricultural sector is in need of investments and building up, as well as the importance 

of reconnecting agriculture to ecosystems, highlighting that a change in one particular 

system, such as water provision or quality, could have repercussions in another system, 

such as agricultural production. This highlights potential negative feedbacks that 

development initiatives of IPPs might face. Existing frameworks, such as the “Ecosystem 30 

Services and Resilience, for Agricultural Development, Conservation and Poverty 

Alleviation” (CGIAR n.d.) could be drawn on for enhancing the resilience and sustainability 

of these initiatives. Insight and knowledge exchange could also be sought from South 

African National Biodiversity Institute’s (SANBI) Biodiversity Planning Forum (Sitas et al. 

2014).   
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There is however a limitation to these initiatives. The REIPPPP enterprise development 

obligations as set out in the policy papers are between 0-0.6% of project revenue, making 

enterprise development a voluntary contribution (WWF 2015), as well as more limited 

funds available for these initiatives (Developer 3). Social Capital, among other things, 

plays an additional role, in that community members need to be interested in following and 

delivering on these kinds of initiatives and enterprises. As ED Cons. 1 recalled, even 

though the competitive advantage of an area they were working in was in agricultural 

production, beneficiary community members weren’t interested in being farmers. 

 10 

Emerging Ecosystem Services Project Examples within the REIPPPP 

 
There are some ecosystem projects emerging out of the REIPPPP, that when addressed 

through an SES lens, start to demonstrate how resilience of the SES could in turn build 

the sustainability of the SES, on a landscape scale. The participants did not discuss these 

projects in terms of resilience, and both projects are still in very early stages of 

implementation, but by addressing these through a SES lens, strategies that could 

contribute to the sustainability of the system as a whole, and thus the individual initiatives, 

start to emerge. The first project is a landscape level biodiversity stewardship initiative, 

which aims to promote and enhance biodiversity conservation in the landscape. The 20 

second initiative is a local scale bee-keeping enterprise initiative, aimed at building 

community enterprises. While the projects weren’t linked in the interviews, they do occur 

in the same landscape. I use the two projects as examples to demonstrate how 

sustainability strategies could be enhanced through using an SES and resilience 

approach. 
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4.1.6 The GK Stewardship Programme 
 

Developers 1 and 3, as well as Env Consultant 2 and BD NGO 1, talked of a collaborative 

initiative forming between a number of developers in close proximity to each other in one 

area, here termed the GK Stewardship Programme (GKSP), visualized in figure 7. This is 

a biodiversity initiative, where the developers involved are all contributing towards the 

setting up and running of a separate entity for the GKSP in collaboration with a local 

Public Benefits Organisation (PBO). The programme aims to fund a stewardship provider 

for the implementation of initiatives. A Project Officer in the landscape will have the role of 

working with land owners in the region to improve land management practices, rehabilitate 10 

degraded areas, implement further biodiversity stewardship agreements and setting aside 

additional land for conservation (Developer 1). The collaboration largely came about due 

to pressure from the PBO, who had concerns over the impacts of the wind farms on local 

biodiversity, and while some described it as an offset (BD NGO1), all participants who 

discussed this programme were supportive and enthusiastic about the initiative. While still 

in its early days, the programme is an interesting case of a number of developers working 

together with the PBO and collaborating to overcome their differences, and come up with 

a solution for the benefit of biodiversity and the area (Developer 1).  

 

With reference to resilience thinking and applying principles of building resilience (Biggs et 20 

al. 2012; Simonsen et al. 2015), a few key points can be drawn from this case: this 

programme was initiated by the developers themselves working in collaboration with the 

PBO, demonstrating the ability of a group of actors to self-organise to overcome what was 

potentially perceived as a threat to the system, and in turn will work towards wider 

biodiversity and ecosystem resilience outcomes through the stewardship programme. This 

is comparable to the findings of Olsson et al. (2004) in a transformation towards 

ecosystem stewardship of a wetland ecosystem programme in Sweden, who found that 

“The self-organizing process was triggered by perceived threats among members of 

various local stewardship associations and local government to the area’s cultural and 

ecological values” (2004:p.1). 30 

 

Westley et al. (2013) highlight the key role of individuals, as agents of change, towards 

building sustainability and resilience of SESs. Applied to this particular case, the 

stewardship Project Officer, with good ecological knowledge, stands to play such a role in 

this particular system. By having someone one the ground, continually working in the 
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landscape for the benefit of the ecosystem, this individual can hopefully identify further 

opportunities for both SED and biodiversity outcomes (developer 1). 

 

Funds contributed by developers are in addition to obligated SED and ED spend, showing 

a broader commitment to reach sustainability goals than the set requirement. This also 

shows a shift and integration to a landscape approach, with biodiversity and rehabilitation 

initiatives in the landscape aimed at enhancing the resilience of the wider ecosystem. 

 

A number of different organisations are collaborating to form a joint initiative, showing 

elements of polycentric governance. This is useful in that it may build the resilience of the 10 

initiative through having redundancy (if one developer drops out, having a number of 

others in the initiative will ensure that the initiative still moves forward). Challenges do 

exist in that multiple boards of directors need to be engaged to sign off on additional 

spend (Developer 1), each working to different timescales. The GKSP will look to involve 

further stakeholders such as multiple landowners in the initiative, effectively seeking to 

broaden participation in the initiative. 

 

Figure 7 Visualization of the GK Stewardship Programme SES 
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4.1.7 Beekeeping Project 
 

The beekeeping project is being implemented by an agent, on behalf of the developer and 

involved approaching a selected beneficiary community within close proximity to the RE 

development (Developer 3, ED Cons.3).  Individuals from the community were invited to 

attend training workshops and introductory sessions on beekeeping. Specified individuals 

who were interested (beekeeping is not for everyone) were selected to receive further 

training. The project is set up in such a way that the beneficiary community owns the 

beehives, and a portion of the income generated by the individual beekeepers would be 10 

invested back into the community. This was done in case individual beekeepers lost 

interest or moved on, the community would be incentivized to either take over as well as 

help guard the beehives, (ED Cons 3). The Agent also facilitated communications with 

local citrus farmers, where the beehives would be moved into the orange orchards during 

the flowering season for foraging as well as pollination (ED Cons 3; Developer 3).  

 

The intention is to enable community members to build their own honey enterprises, and 

with time potentially expand on the downstream industries, such as processing beeswax 

candles and other products (Developer 3). It was however noted by Developer 3 that 

beekeeping initiatives did face numerous challenges, and that there was no guarantee on 20 

the outcome of the initiative. Monitoring and assessments of progress will take place, and 

if necessary, adaptations made to the project as needed to move towards better outcomes 

(Developer 3).  

 

ED Cons 3 recalled an issue in honey production that they had experienced earlier in the 

year. Due to a number of factors including pesticide use by local farmers and a change of 

fertilizer that made the citrus flowers less attractive, the bees weren’t foraging in the citrus 

orchards. They found that the bees were depending far more on the surrounding natural 

mountain fynbos vegetation for foraging. According to ED Cons. 3, if the bees had only 

been reliant on the orchards, they would have died off. However, due to the proximity and 30 

biodiversity of flowers in the local ecosystem, they were still able to forage throughout this 

period and maintain some production of honey. 
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Figure 8 Visualization of the Bee Keeping Project SES, a nested subsystem within the RE 

Development SES 

A number of attributes of resilience in SES systems can be drawn out of this example, 

which is visualized in figure 8: an appreciation to the biodiversity of the area was shown, 

and how this proximity helped maintain some production of honey in the enterprise. This 

illustrates diversity as an element of the resilience of the system. Where one feed source 

for the bees was no longer available or attractive, because of biodiversity, the bees were 

able to adapt to the stress and thus maintain production throughout the year.  10 

 

There is an element of social diversity and redundancy in the way the project has been 

structured. If a beekeeper moves away or loses interest, the community is involved and 

incentivized to continue the project (ED Cons. 3), thus providing an element of 

redundancy in the social context. This potentially adds to the ability of the project to 

continue through and adapt to the disturbance event (the departure of the beekeeper). 

The developer will monitor and record and manage the process very carefully, to adapt 

practices along the way to work towards long-term sustainability of the initiative. 
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The main focus of this initiative, it needs to be noted, is the community enterprise 

development initiative. While biodiversity enabled the project to withstand an ecological 

shock, the conservation of that biodiversity was not highlighted as a priority of the 

initiative. 

4.1.8 Building complementary strategies to enhance resilience of initiatives 
 
 
From a strategic level, taking a social-ecological systems approach could highlight 

potential complimentary projects that could build the resilience of the system as a whole. 

For example, projects or collaborations with organisations such as Working for Water as 10 

part of SED, to enhance the quality and quantity and build resilience of the ecosystem 

services and water provision, could in turn benefit other projects, such as agriculture 

projects that are part of ED strategies, or use of biomass from invasive alien plant clearing 

to create charcoal economies (Env. Cons2). 

 

The example cases described above build a good strategic picture of how separate 

initiatives, implemented at different scales and through differing overarching governance 

structures, could complement each other to be mutually beneficial. It happens to be that 

the Beekeeping Project is in the same landscape as the GKSP. While the purpose of the 

enterprise development initiative is to drive the production of honey products, the 20 

surrounding natural fynbos biodiversity added to the resilience of this initiative and allowed 

it to still have some honey production, and withstand the shock described (ED Cons 2). 

Figure 9 visualises the potential combined strategies within the landscape SES. When the 

beekeeping initiative is combined with the landscape scale GKSP, which is a biodiversity 

stewardship and conservation programme, the combined strategies across the different 

scales could lead to a more resilient system on a whole. The Beekeeping Project could in 

effect benefit from the conservation initiatives of the GKSP, as well as potentially 

engaging the GKSP Project Officer to work with citrus farmers on implementing more ‘bee 

friendly’ farming techniques. The natural fynbos area might in turn also benefit from 

additional pollination services of the bees. While this is potentially hypothetical and was 30 

not discussed by any of the participants engaged with these projects, it does start to 

highlight the strength of approaching these additional developmental obligations from a 

SES resilience perspective. 

 

The Beekeeping Project, a nested sub-system with its own complexities and dynamics, is 

nested within the landscape scale GKSP, which also has its own set of complexities and 
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dynamics across the variables within the system. This combined example is visualized in 

Figure 7, acting across different dynamics of change across different scales with new 

dynamics shown in red arrows. By understanding the varied cross-scale dynamics of the 

system and how they could potentially interact and feedback across scales, it also brings 

to light how two very targeted and different development initiatives on the ground could 

complement each other and the system on a landscape scale. These in turn could help 

build the resilience of the SES, and in turn enhance the sustainability of the operations of 

RE development projects. 

 

 10 

 

  

Figure 9 Visualization of the Landscape SES, where the Bee Keeping Project is nested within the GK 

Stewardship Programme 

 

 

 

 

 20 
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Challenges and Obstacles to Building Resilience of the SES 

 
Through the interviews, a number of challenges an obstacles emerged that would need to 

be addressed and overcome in order to build resilience in the SES of RE developments. 

Particular challenges include collaboration, politics and power, as well as human and 

social capacity and capabilities. 

 

Building resilience of the SES and the principles proposed by Simonsen, Biggs and 

colleagues (2012; 2015) call for collaboration between various stakeholders across 

different sectors within a system, and across scales. This is a feature of proposed 10 

principles of broadening participation, promoting polycentric governance and encouraging 

learning (Simonsen et al. 2015). In addition, transparent and inclusive decision making 

processes that are viewed as legitimate by those involved, is a pre-requisite for 

sustainable, effective, adaptive governance systems to emerge (Folke et al. 2011).  

 

It emerged from the interviews that the structure of the REIPPPP itself raises some 

challenges to encouraging collaboration. The RE industry is a highly competitive industry 

due to the bidding process (general consensus from all participants). With the inclusion of 

SED/ED strategies in the bid proposals, the strategies such that IPPs may have, for 

delivering on SED and ED effectively become part of the IPPs competitive identity 20 

(Developer 2), and thus challenge collaboration.  

 
 This is consistent with the findings of both (WWF 2015) and (McDaid 2014), who highlight 

that the competitive nature of the programme has led to a culture of secrecy, rather than 

promoting transparency, which also hinders research efforts (WWF 2015). This has led to 

the recommendation by McDaid (2014) in the 2014 Review of the programme to move 

SED/ED out of the competitive bidding process to a more formal, post-bid standardized 

and transparent requirement. 

 

A more strategic approach to community development was called for (EDAdCons), where 30 

municipalities and various private sector stakeholders in the landscape, including IPPs, 

should collaborate to ensure that no duplication or overlapping of development initiatives 

would occur, essentially calling for collective action, or polycentricity ((Simonsen et al. 

2015). However, IPPs are largely driven by compliance and reporting on their SED/ED 

spend to the DoE IPP unit (EDAdCons), which results in them having to work to more 
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pressing time scales than perhaps the local municipalities in order to maintain compliance 

and avoid penalties, adding to the challenge of collaboration. 

 

Despite the pressures of the structure of the programme tending to challenge 

collaboration, this is recognized within the industry and more collaborative approaches are 

starting to emerge, where IPPs collaborate to build complimentary strategies (Developer 

3) in particular areas of clustered RE developments. Industry associations also provide a 

collaborative working space, where IPPs, together with researchers and other 

stakeholders, come together to address issues related to different aspects of the 

programme (Developers 3 &4; Researchers 2 & 4) and are working towards more 10 

collaborative approaches for community development, such as the Khai Ma Development 

Coordination Forum reviewed in the WWF (2015) report. 

 

This highlights the self-organising nature of the systems (Olsson et al. 2004) within the 

programme, where industry stakeholders, realizing the challenge and potential unintended 

consequences of duplicated or un-strategic development efforts in an area, are adapting 

practice to work towards better outcomes. Lessons could be learned from existing 

initiatives such as the South African Department of Cooperative Governance’s (DoCG) 

Business “Adopt-a-Municipality” initiative, where businesses operating in the local 

environment collaborate with municipalities to build capacity and service delivery, for the 20 

benefit of all (Bizcommunity.com 2012; COGTA 2014), which could also provide 

opportunities to enhance local level ecosystem management (Sitas et al. 2014). 

 

Politics and Power 

 

A number of participants alluded to the challenges faced in community development, in 

particular relation to politics. This included perception of a lack of accountability in 

municipalities (BD NGO), complex community structures, family group politics (Env. 

Cons), ethnic and race issues (ED NGO) as well as corruption and cronyism (Researcher 

1). While the nature of these political interactions were not discussed in any detail during 30 

the research interviews, as being slightly out of scope, it is important to note the challenge 

of politics and in relation to engaging with resilience of the social ecological system. 

 

Resilience thinking has been criticised as potentially overlooking more normative issues 

around social resilience, and underemphasises the role of people, resulting in overlooking 
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political complexity (Bahadur & Tanner 2014). For example, one particular system regime 

could be seen as desirable by one social group, yet not desired by another social group in 

the same system, overlooking politics and power dynamics (Cote & Nightingale 2011). 

Managing for resilience may end up reproducing the undesirable qualities of a social 

system such as domination and inequality, suggesting that the theory would need “to 

address the wider political context in which SES change is embedded” (Olsson et al. 

2014:p.3). However, Folke et al. (2010) highlight that in addressing resilience in social 

ecological systems, it raises the questions of potential bridges and barriers of deeper 

variables of the social system affecting outcomes of the SES, such as core values, 

identity, and worldviews that would constrain adaptability of the system, and in addition 10 

they also ask “what are the features of agency, actor groups, social learning, networks, 

organizations, governance structures, incentives, political and power relations or ethics 

that enhance or undermine social-ecological resilience? (Folke et al. 2005, Chapin et al. 

2006, Smith and Sterling 2010 cited in Folke et al. 2010:p4). 

 

This would be of particular relevance to the setting of SESs in RE developments in South 

Africa, due to the political nature and history of the country. However, with the 

collaborative, transdisciplinary approach encouraged by learning and polycentricity 

principles (Simonsen et al. 2015), a recognition of this limitation would highlight areas 

where more integration from other theories would enhance and compliment a resilience 20 

approach. The challenges of understanding community politics are formidable, and one 

would need to question the role of IPPs in these various dynamics. If development 

initiatives of the SED/ED contributions don’t take the underlying characteristics of the 

community into account, development initiatives undertaken by IPPs would also risk 

enhancing the undesirable social traps. 

 

Human and Social Capital 

 

Additional challenges faced are that of social and human capital, in the form of capacity 

and capabilities. Building the resilience of the SES would require expertise and an 30 

understanding of the underlying dynamics of the system, on both the social and ecological 

side. This would essentially require additional capabilities in ecosystem service 

assessments, and additional advice and input into the current SED/ED framework, with 

potentially the inclusion of ecosystem services assessments within community needs 

assessments. However, as ecological processes often work at scales other than the 
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defined community development scale, this might prove to be challenging in finding 

effective solutions. For example, water catchments, affecting the quality and quantity of a 

particular community, may in fact be under pressure much higher up in the water 

catchment, and fall outside of the defined development radius, or indeed be affected by a 

separate community that is not a ‘beneficiary’ community. These interactions and cross-

scale dynamics all add to the complexity of the challenge. 

 

There is also a challenge across different regions, where some regions and municipalities 

are well capacitated with interest groups and project delivery mechanisms, such as NGOs 

etc, and other regions in more remote locations might not have the same availability, 10 

resulting in needing to find and build whatever project delivery mechanisms are available 

(Developer 3).  
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5 Conclusions 
 

From an overview perspective as explored in this research, I think that resilience thinking 

allows for a good strategic understanding of the system, and useful in particular for 

sustainability strategists, or community development strategists and managers who are in 

a position, as ‘change agents’ (Westley et al. 2013:p.), to influence decision making 

processes to advance sustainability practice to a more inclusive SES approach. This 

would require a certain amount of vision on the part of these key individuals. Building 

resilience of sustainable pathways of the system becomes a more forward looking, 

opportunistic approach to sustainability practice, as opposed to just managing practices to 10 

minimize or mitigate impacts (Haywood, Brent, et al. 2010). 

 

Resilience and SES have strengths in aiding understanding of the system, and potentially 

highlighting undesirable feedbacks that might compromise sustainability initiatives. 

However, this is reasonably academic and theoretical, requiring a need to ‘bridge the gap’ 

between theory and practice. Action research has been promoted as a useful research 

methodology for bridging the gap (Manring 2014). Requiring communities of enquiry, 

collaboration and experimentation, existing industry platforms such as the industry 

associations, and as well as a general willingness among some developers to get 

community development right (Researcher 2), could potentially open up such 20 

opportunities for collaboration. South Africa also has an existing body of work and 

research institutions focusing on an integrated approach to SES, as well as various 

strategies promoting a resilience approach such as the Biodiversity Strategy and Action 

Plan (DEAT 2005). This would indicate that adopting a resilience and SES approach 

would be a natural fit for IPP sustainability strategies, in particular due to their presence 

and operations in the local landscape.  

 

There are still the formidable challenges of actually implementing projects, including 

underlying social aspects, and finding entry points on the ground that would need to be 

further explored. Engaging with a resilience and SES approach to sustainability practice of 30 

IPPs would ultimately require building additional capabilities on the ground, such as the 

Project Officer of the GKSP, or building the capabilities of Community Liaison Officers (BD 

NGO 1), as well as the inclusion of ecosystem service assessments as part of the 

community needs assessments. As there is no set requirement to do this, it would require 

extra effort on the part of IPPs to go beyond just the tick box exercises. It also adds a 
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whole new dimension of complexity to community development initiatives that has already 

been described as a difficult topic for IPPs to engage with (researcher 2). However, with a 

well capacitated biodiversity sector in the country (Sitas et al. 2014), existing initiatives 

towards building collaborative governance structures across sectors, and a vibrant 

research community, the REIPPP programme does create an exciting opportunity, both 

for action research, as well as enhancing sustainability practice on the ground. 

 

Personal Reflection on the Research Process 

The research being exploratory in nature, I felt that open interviews were a good source of 

data collection, in particular in this industry where there is a lot of complexity. However, 10 

this did mean that the nature of the data was reasonably broad, with many different topics 

and themes coming up in conversations. While this did give a very good introduction and 

understanding of the complexities involved in the industry, it was reasonably challenging 

to narrow the research field for this particular report. However, the strength in this 

approach is that with a good general understanding of the intricacies within the research 

field, more focused questions can be identified for further research. 

 

 

 

 20 
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Appendices 
 

Appendix I: Acronyms and Abbreviations 

CBA  Critical Biodiversity Areas 

CSP  Concentrated Solar Power 

DoE   Department of Energy 

DEA  Department of Environmental Affairs 

DEAT  Department of Environmental Affairs and Tourism 

DoA  Department of Agriculture 

DoM  Department of Minerals 10 

DWAS  Department of Water Affairs and Sanitation 

DCoG  Department of Cooperative Governance 

EA  Environmental Authorisation 

EIA  Environmental Impact Assessment 

ED  Enterprise Development 

IA  Implementation Agreement 

IPP  Independent Power Producer 

IPBES  Intergovernmental Panel on Biodiversity and Ecosystem Services 

NGO  Non Governmental Organisation 

PBO  Public Benefit Organisation 20 

PPA  Power Purchase Agreement 

SANBI  South African National Biodiversity Institute 

SAPECS Southern African Programme on Ecosystem Change and Society 

SEA  Strategic Environmental Assessment 

SIA  Social Impact Assessment 

SED  Socio Economic Development 

SES  Social ecological systems 

RE  Renewable Energy 

REDZ  Renewable Energy Development Zones 

REIPPPP Renewable Energy Independent Power Producer Procurement Programme 30 

RFP Request for Proposal Documents 

UNITS 

c/kwh cents per kilowatt hour 

GW Gigawatts 

MW Megawatts 
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Appendix II: List of Participants 

 

 Date Participant Reference Analysis Index 

1 26/11/2014 Researcher  Researcher 1 A01 

2 01/12/2014 Environmental Consultant Env.Cons 1 A02 

3 20/01/2015 Enterprise Development 
Consultant 

ED Cons. 1 A03 

4 21/01/2015 Environmental Consultant Env.Cons 2 A04 

5 21/01/2015 Researcher Researcher 2 A05 

6 05/02/2015 Development NGO 
Practitioner 

ED NGO  A06 

7 11/2/2015 Reporter Reporter A07 

8 12/2/2015 Developer  Developer 1 A08 

9 12/2/2015 Developer Developer 2 A09 

10 17/2/2015 Economic Development 
Government Advisory 
Consultant 

EDAdCons A10 

11 18/2/2015 Biodiversity NGO BD NGO 1 A11 

12 20/02/2015 Developer Developer 3 A12 

13 23/02/2015 Biodiversity NGO BD NGO 2 A13 

14 23/02/2015 Environmental Consultant Env.Cons 3 A14 

15 26/02/2015 Sustainability Consultant Sus Cons. A15 

16 02/03/2015 Developer Developer 4 A16 

17 04/03/2015 Developer Developer 5 A17 

18 05/03/2015 Researcher Researcher 3 A18:R3 

18 05/03/2015 Researcher Researcher 4 A18:R4 

19 11/03/2015 Economic Development 
Practitioner 

ED.Cons. 2 A19 

20 13/03/2015 Developer Developer 6 A20 
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Appendix III: Research Instrument – Conversation Guide 

 

This diagram was used in interviews to gain a deeper understanding of the dynamics 

within the system. 
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Appendix IV: Study Information Sheet 

This study information sheet was adapted from the template provided by Bryman 
(2012:p.141) 
 
South Africa’s Renewable Energy & Community Development Project 
 
Study Information Sheet 
 
Thank you very much for agreeing to participate in this study. This Information Sheet 
explains what the study is about and how I would like you to take part in it. 10 
 
This study forms part of my Masters in Ecosystem Services degree at the University of 
Edinburgh, United Kingdom. This study is undertaken in partnership with Scene 
Consulting, http://www.sceneconsulting.com/ who are a social enterprise specializing in 
Community Renewable Energy. For the purpose of completing my Masters research 
dissertation, I am a Research Assistant with Scene, and this research takes place as part 
of Scene’s global research on community energy.  
 
The focus of the study is to understand the relationships and interactions between 
renewable energy developments, their local communities and biodiversity. In order to elicit 20 
your views, I would like to interview you.  If you agree to this, the interview will be audio 
recorded and will last approximately 30mins. 
 
The information provided by you will be used for research purposes. It will not be used in 
a manner in which would allow identification of your individual responses. However, as 
this is taking place within a defined industry, complete anonymity of views, especially if 
they are already known within the industry, may not always be possible. 
 
The results of this study will be published on Scene’s website but the data transcripts you 
provide will not be archived or disclosed by Scene and will solely be used for the purposes 30 
of this research. 
 
For your interest, I am happy to disseminate the abstract of my findings back to you on 
final completion of the research. 
 
Once again, thank you for agreeing to participate in this study. If you have any questions 
about the research, please do not hesitate to get in contact with me. 
 
Many thanks, 
Cath Vise 40 
 
MSc Student, University of Edinburgh 
Research Assistant, Scene Consulting 
 
 
 
 
 

http://www.sceneconsulting.com/

