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ABSTRACT

Environmental and Social Impact Assessment (ESIA) is a tool for an integrated assessment of multifac-eted impacts of a proposed project. ESIA can identify areas of potential conflicts and prevent conflicts from occurring early through appropriate mitigation measures. This notwithstanding, conflicts and public opposition arising from implementation of proposed projects which have been subjected to ESIA have been observed in various sectors in different countries and jurisdictions. Kenya is one of the African countries endowed with substantial renewable energy resources including geothermal, wind and solar energy resources. The country is now scaling up the development and utilization of these resources to meet growing energy demand. However, implementation of environmental proce-dures mainstreamed in the development of renewable energy resources, if inappropriately applied, has the potential to slow down development and exploitation trajectory of these resources. While all proposed renewable energy projects are subjected to the ESIA process, in some instances challenges have emerged at implementation resulting in conflicts that could be avoided. There is a clear need to understand, empirically, which of the ESIA procedural steps is critical in underpinning conflict iden-tification for appropriate application. To determine how each of the ESIA procedural steps is likely to influence conflict identification, a statistical analysis was carried out for ESIA procedures based on questionnaire survey responses from sampled ESIA practitioners in Kenya. This article presents findings on the effect of ESIA procedural steps in conflict identification using cumulative odds ordi-nal logistic regression with proportional odds. Results show that the overall effect (on the dependent variable conflict identification) of the variables, public participation and monitoring is statically sig-nificant, χ2(2) = 9.12, p = 0.01 and χ2(2) = 6.29, p = 0.04, respectively. Further, the exponential of the log odds of the slope coefficients indicate that the independent variables public participation, decision making, project implementation and monitoring are statistically significant [χ2(1) = 9.12, p = 0.00; χ2(1) = 4.04, p = 0.04; χ2(1) = 3.64, p = 0.05 and χ2(1) = 3.31, p = 0.00, respectively]. That is to say these independent variables have a statistically significant effect on the dependent variable conflict identification.

Keywords: conflict identification, decision making, Environmental and Social Impact Assessment, mon-itoring, public participation, renewable energy resources.

 

1  BACKGROUND

 

1.1  Introduction

 

Renewable energy resources play a role in mitigating climate change while providing relia-ble, affordable and clean energy [1]. It is estimated that renewable energy resources supply 14% of the global energy demand [2]. By the year 2100, it is projected that renewable energy resources will supply up to 80% of global energy demand [3]. This is vital in the access to 
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affordable, reliable and clean energy as energy access is a powerful multiplier of all Sustain-able Development Goals [4]. Whereas energy generation and transmission affects the environment, renewable energy sources could solve many environmental and social problems associated with non-renewable energy sources [5].

The development and use of renewable energy resources can, among other benefits, con-

tribute to reducing local and global environmental impacts [6]. Energy developed from renewable sources is clean, more likely to be affordable and accessible. Increased access to clean, affordable and reliable energy is transformative especially to those living in extreme poverty [7]. Kenya has made remarkable progress in tapping the country’s vast renewable energy resources to generate electricity [8–10]. Previously, unexploited geothermal, wind and solar resources are being developed for the country’s energy mix [8]. Official govern-ment statistics indicate total installed electrical energy capacity to have risen from 1267.9 MW in the year 2008 to 2339.9 MW in the year 2017 [11]. In the period 2009–2018, Kenya’s installed wind energy capacity rose from 0 to 336 MW, that of solar from 0 to 93 MW while that of geothermal 163 to 663 MW [12]. As of the year 2018, Kenya contributed 4.46% of Africa’s total renewable energy installed capacity and 0.085% of the global renewable energy installed capacity [12].

The impressive statistics notwithstanding, Kenya has barely scratched the surface in the 

quest to exploit her renewable energy potential. Kenya is the first country in Africa to tap geothermal resource for energy [13]. The country’s geothermal potential is between 7,000 and 10,000 MW [14], solar insolation level is between 4 and 6 kWh/m2/day and peak insola-tion hours lasting up to 5–7 h [14–15]. Seventy-three per cent of total area of Kenya experiences annual mean wind speeds more than 6 m/s at 100 m above ground, an immense potential for wind energy utilization [16]. Kenya has recorded significant milestone in the quest to exploit these vast renewable energy resources in the county. In 2019, Kenya launched a 50 MW solar power plant, East Africa’s largest on-grid solar powered plant located in Gar-isa part of North-Eastern Kenya [17] and 310 MW wind farm, Africa’s largest grid connected wind farm located at Turkana wind corridor in Loiyangalani, Marsabit County [18].

While acknowledging milestones so far achieved, Kenya is aware of challenges that need 

to be continuously addressed to avert potential setbacks when exploiting these resources as documented in some of the countries’ national policies. The National Energy Policy of Kenya documents that ‘the discovery of various natural resources in the country particularly those related to energy sector such as geothermal, oil, gas and coal has resulted in high expecta-tions, confrontations and conflicts among communities where these resources have been discovered’ [19]. More importantly, ‘potential conflicts and social unrest associated with exploitation of these resources can cause costly delays to projects and operations’ and that ‘in some cases, these situations can lead to loss of lives and livelihoods among local populations, employees or contractors, and bring about profound developmental set-backs’ [19]. Environ-mental and Social Impact Assessment (ESIA) is an important tool to help conflict identification and prevention [20]. If appropriately applied, it can prevent the conflicts from occurring by spelling out appropriate mitigation measures [21]. Part of the requirements during the devel-opment of renewable energy resources in Kenya is compliance to environmental legislations [19].

The compliance partly ‘entails assessment of energy projects for their environmental, 

health and safety impacts in order to facilitate the establishment of mitigating measures and monitoring plans in parallel with energy development and consumption’ [22]. Through this, ‘comprehensive environmental impact assessments are conducted for all projects prior to 
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their implementation to ascertain the level of potential environmental damage, the required mitigation measures to be put in place to minimize the adverse impact of energy projects and associated costs’ [19]. While the ESIA process is designed to be robust and elaborate, poor application of ESIA procedures can contribute to poor potential conflict identification and prevention.

Whereas, ESIA process is not uniform from country to country, it generally consists of a 

set of procedural steps culminating in a written impact assessment statement that will inform the decision maker [23]. The process comprises of interactive steps such as screening, scop-ing, consideration of alternatives, action design, report preparation, report reviewing or evaluation, decision making, and post decision activities such as monitoring and auditing [24–25]. This article examines how conflict can be identified and addressed at an early stage during the ESIA process for energy projects. It is envisaged that a better understanding of the ESIA procedural steps that underpin conflict identification will be vital in successful execu-tion of a proposed project.

 

1.2  Statement of the problem

 

Success in development of renewable energy resources in Kenya depends on various factors including identifying and addressing potential conflicts likely to arise during planning, devel-opment and implementation of such projects. ESIA is one of the tools that can be used to identify such potential conflict at an early stage. Appropriate potential conflict identification at the ESIA stage of any proposed renewable energy project is thus critical. Whereas it is generally accepted that ESIA procedures when appropriately applied can contribute to iden-tify potential conflicts, ESIA stakeholders need to know which of the ESIA process steps are critical in underpinning conflict identification.

 

1.3  Research objective

 

The study objective was to establish which of the ESIA process steps can provide the most relevant insights for identification of potential conflicts for a proposed renewable energy project.

 

1.3.1  Specific objectives

 

1.  To find out the perceptions of ESIA practitioners in Kenya on the effectiveness of EISA 

process steps in identifying potential conflicts from a proposed renewable energy project.

2.  To statistically analyse the results of the first specific objective using cumulative odds 

ordinal logistic regression and compare findings with previous studies.

 

2  LITERATURE REVIEW

 

2.1  The ESIA process

 

The relevance of the social dimension of projects has increasingly been acknowledged, inso-much that new approaches to impact assessment have emerged [26]. This approach to impact assessment is ESIA that acknowledges, integrates, and evaluates environmental and social aspects of a project [26]. The ESIA approach to impact assessment is based on an integrated 160       P. M. Omenge, et al., Int. J. of Energy Prod. & Mgmt., Vol. 5, No. 2 (2020) 

 

assessment of the multifaceted impact of projects, responding to the need to capture the com-plex and strong interrelationship linking land and society [26]. Key elements in the ESIA process are screening, scoping, impact analysis, mitigation, reporting, review, decision mak-ing, follow up and public participation [27]. Screening determines whether or not a proposal requires an ESIA, and if so, what level of analysis is necessary. This process brings clarity and certainty to the implementation of ESIA, ensuring that it neither entails excessive review nor overlooks proposals that warrant examination [28].

Scoping identifies the important issues in readiness for preparation of terms of reference; 

it is a critical, early step in the preparation of an ESIA [27]. The scoping process identifies the issues that are likely to be of most importance during the ESIA and eliminates those that are of little concern. In this way, ESIA studies are focussed on the significant effects, and time and money are not wasted on unnecessary investigations [29].

Impact analysis is carried out in the detailed phase of the ESIA; it involves identifying the 

impacts more specifically, predicting the characteristics of the main impacts and evaluating the significance of the residual impacts [27].

Mitigation is the stage of the ESIA process when measures are identified to avoid, mini-

mize or remedy impacts. These measures are implemented as part of the process of impact management, together with any necessary adjustments to respond to unforeseen impacts. Both elements are integral to ensuring that the ESIA process leads to practical action to offset the adverse environmental and social impacts of proposed developments [27]. Mitigation recommends feasible and cost-effective measures to prevent or reduce significant negative impacts to acceptable levels [28].

Reporting involves compiling all the information obtained into an ESIA report document. 

It assembles the information that assists the proponent in managing the impacts of the pro-posal, the responsible authority in decision making and condition setting; and the public in understanding the likely impacts of the proposal [27]. The ESIA report should be comprehen-sive and must fulfil the requirement of the relevant ESIA regulation [29].

The review stage of the ESIA report is one of the main ‘checks and balances’ built into the 

ESIA process to establish the quality of an ESIA. It helps to ensure the information submitted is credible and sufficient for decision-making purposes [27] by verifying the accuracy and comprehensiveness of the report [29]. The decision-making element of the ESIA process involves approving or rejecting the proposal and setting conditions [28].

Decision-making stage provides for incorporation of environmental and social considera-

tions into proposed development [29]. Once the proposed project is approved, implementation and follow up complete the ESIA process [27]. Monitoring, auditing and other tools are used to ‘close the loop’ of impact prediction and condition setting [30].

Monitoring and auditing is vital as it is used to identify the impacts that occur, to check that 

these are within the levels predicted and required by legislation, determine that mitigation measures are properly implemented and work effectively, ensure the environmental and social benefits expected are being achieved, and provide feedback to improve future applica-tions of the ESIA process [31].

All the above processes and steps are tied together through a continuous public participa-

tion process, which has to be consultative, involving the public in an inclusiveness manner that ensures information sharing and transparency in order to influence outcome of decisions [32]. To contribute substantively in environmental decision making and environmental risk 
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management, public participation should adhere to the established international best practice operating principles [33].

 

2.2  Environmental conflicts and their impacts

 

Conflicts can be defined as ‘the interaction of interdependent people who perceive incompat-ible goals and interference from each other in achieving those goals’ [34]. It is a perceived divergence of interests, or belief that the various stakeholders’ current aspirations cannot be achieved simultaneously [35]. According to Tedeschi [36], a conflict is defined as ‘an inter-active state in which the behaviours or goals of one actor are to some degree incompatible with the behaviours or goals of some other actor or actors’. For a conflict to manifest, there has to be interdependence, differences in goals and differences in perceptions [37]. Conflicts emerge when stakeholders have irreconcilable differences or incompatible interests, values, power, perceptions and goals [38]. In a conflict situation, each party attempts to destroy, injure, thwart, influence or control the behaviour of another party [39].

Conflict situations are essentially bargaining situations in which the ability of one partici-

pant to achieve an intended goal is dependent to a large degree on the choices or decisions that the other participant will make [40]. Conflicts can be non-violent or violent but either can be damaging, results in withholding or cancellation of funding to a project or result in failed development [41]. Conflicts may disrupt economic activity, disrupt social activity, harm social relations and lead to property damage [42], or recognition of impending conflict can prompt change and progress [42]. An environmental conflict can manifest as political, social, economic, ethnic, religious, territorial strife or discontent over resources, or national interests [43]. Causes of such conflicts include unwillingness of State and governments to respond to the economic, social and political needs of those affected by the exploitation of natural resources, poor administration and distribution of proceeds from natural resources [44] and inadequate stakeholder participation in natural resource management policies, programmes and projects [45].

The importance of land in conflicts relates to people’s ability to make a living or make a 

profit, land scarcity or ambiguous property rights which contribute to violent conflict [46], when land contains valuable mineral resources, conflicts can arise between local communi-ties and those who seek control over land for resource extraction if the local community is not adequately consulted and fully involved in the exploitation of the resources [47]. Most con-flicts are likely to emerge when a community or the public feel deprived of access to a resource, or development creates conditions that have socio-economic, cultural and environ-mental implications and likely to impact on their quality of life to a large extent [48].

Conflicts between the local people and the developers can affect efforts to exploit renewa-

ble energy resources. Olkaria geothermal field in Kenya has in the past been faced with land conflicts between the Maasai community and the government due to the latter allocating concessions to multinationals to develop the geothermal resource without first consulting the former and, secondly, compensating the former for the land [49]. Wind energy projects in Kenya, specifically, Kinangop wind energy project and Mpeketoni wind energy project, have been drawn into land conflicts that have resulted in court cancellation of the former and requirement to undertake a fresh ESIA [50] and land compensation row for the latter which has delayed project implementation [51].
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2.3  ESIA as a tool for conflict identification and prevention

 

The importance of ESIA in conflict identification and prevention has been studied and ana-lysed [41–42, 48]. The analyses are from different perspectives including social impact assessment [41], strategic impact assessment [41] and environmental impact assessment [48–49]. According to Prenzel and Vanclay [42], social impact assessment is capable of pre-venting conflicts by evaluating and managing negative social impacts, thus decreasing the conflict potential of a given project. Social impact assessment enables one to understand the circumstances and different positions and perceptions of stakeholders to promote equity and avoid conflicts [50]. Many environmental conflicts can be solved by means of ESIA [49].

ESIA is a valuable tool in conflict mediation as it helps to analyse the conflict and improve 

the mutual understanding of the parties involved in the conflict [48]. Methods of data collec-tion employed in strategic impact assessment coupled with prediction of likely impacts and formulation of mitigation measures illustrate the potential of the assessment to prevent con-flict [42]. Undertaking a social assessment from the perspective of the impacted stakeholders enables the assessor gain insights to potential conflict issues; the assessor’s ability to address the mitigation of negative impacts and allows stakeholders to solve issues prior to project implementation and hence avert potential conflicts [50]. Through its ability of identifying underlying issues, strategic impact assessment becomes a valuable tool in conflict identifica-tion [51]. Furthermore, the tool also informs conflict management directly by evaluating the social impacts of the conflict management strategy to be implemented [51].

 

3  METHODOLOGY

 

3.1  Study area

 

The study area was the renewable energy sub-sector, specifically geothermal and wind energy. The study focussed on application of environmental and social impact procedures in the subsector.

 

3.2  Study design and sampling procedure

 

This research employed a descriptive research design where qualitative research methods were used to investigate research variables [52]. Sampling procedure used was simple ran-dom sampling. This sampling method observes the law of statistical regularity as it ensures same sample composition and characteristics for the chosen sample as the universe [52].

 

3.3  Study variables and data collection procedures

 

ESIA procedural steps namely project identification, screening, scoping, public participation, decision making, judicial review, project implementation and monitoring were the independ-ent variables, whereas conflict identification was the dependent variable. The independent variables were polytomous, that is ordinal and categorical with three groups, whereas the dependent variable was ordinal, ordered and ranked on a five-point Likert scale. All variables addressed a specific research question as tabulated in Table 1. While all the variables were coded, the ordinal independent categorical variables were recoded (indicator variables) in order to correctly run a linear regression procedure in SPSS. The recoding took the form of 
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Table 1: Study variables and research questions.

Variable                 Research question                  Choice answers 

Project identification      Can potential conflicts be identified    • Yes

at the project identification stage of     • No EISA process?                      • I don’t know 

Screening               How relevant is the screening stage    • Very relevant

of ESIA process in conflict identifi-    • Relevant cation?                               • Irrelevant

Scoping                How useful is the scoping stage of     • Very useful

ESIA process in conflict identifica-    • Useful tion?                                  • Not useful

Public participation       What form of public participation      • Workshops

during ESIA process is best in con-    • Public meetings/bara-flict identification?                          za

• Public hearing

Decision making         What should inform the decision-     • Project cycle

making stage of ESIA process for it    • Historical context to be relevant in conflict identifica-     • Social context tion?

Project implementation   At what stage of project implemen-    • Early

tation can potential conflicts be         • Midway identified?                              • Towards the end 

Judicial review            In your opinion, is judicial review      • Never useful

stage of ESIA process useful in        • Sometimes useful conflict identification?                  • Always useful

Monitoring              When can potential conflicts be        • Baseline monitoring

identified at the monitoring stage of    • Control monitoring the ESIA process?                   • Periodic monitoring

Conflict identification     How effective is ESIA in conflict       • Very ineffective

identification?                          • Ineffective

• Slightly effective • Effective • Very effective

 

indicator coding or effect cording. The number of indicator variables created for each cate-gorical variable was one less than the number of its categories. Therefore, for each independent variable, the recoding generated two indicator variables, whereas for the depend-ent variable, the recoding generated four indicator variables.

 

3.4  Data collection instrument

 

A structured self-administered questionnaire with closed-ended multiple choice and Likert questions was used to collect data. Cronbach’s alpha validity test was used to test for internal 164       P. M. Omenge, et al., Int. J. of Energy Prod. & Mgmt., Vol. 5, No. 2 (2020) 

 

consistence (reliability) of the questionnaire items [53]. The questionnaire was administered to a sample of licenced ESIA practitioners in Kenya. Two hundred completed questionnaires were analysed (n = 200).

 

3.5  Data analysis

 

A cumulative odds ordinal logistic regression was used to determine the effect of each inde-pendent variable on the dependent variable [54]. In order to capture the ordered nature of the categories of the ordinal variables, the cumulative odds ordinal logistic regression with pro-portional odds, which uses cumulative categories, was used [55]. To ensure validity of the results obtained, the data were checked and tested to determine if it was in line with the four assumptions that are a prerequisite for ordinal regression namely (1) the dependent variable should be measured at the ordinal level, (2) one or more independent variables to be contin-uous, ordinal or categorical, (3) no multicollinearity and (4) each independent variable to have proportional odds. The data were checked for conformity to assumptions 1 and 2 based on the research design, while linear regression [56] and binomial logistic regression – a full likelihood ratio test comparing the fit of the proportional odds model to a model with varying location parameters [54–55] – were used to test conformity of the data to assumptions 3 and 4, respectively. All statistical analyses were performed using IBM SPSS Statistics Version 22. Interpretation of the findings from the ordinal regression was by indicating the relative odds of a higher level response, for the value of the explanatory variable under consideration, rel-ative to its reference category.

 

3.6  Conformity of the data to the four assumptions required for an ordinal regression 

analysis

 

3.6.1  Assumption 1: Ordinal dependent variable

Dependent variable should be measured at the ordinal level. The requirement for assumption was met as the independent variables are ordinal and categorical.

 

3.6.2  Assumption 2: Continuous, ordinal or categorical independent variables One or more independent variables to be continuous, ordinal or categorical. The requirement for this assumption was met as the dependent variable is ordinal, ordered and ranked as it is measured on a five-point Likert scale.

 

3.6.3  Assumption 3: No multicollinearity

This assumption requires that two or more independent variables should not be highly cor-related with each other. When two or more independent variables are highly correlated with each other, then multicollinearity is said to have occurred [57]. In such a scenario, multicol-linearity because problematic as it becomes difficult to understand which variable contributes to the explanation of the dependent variable and technical issues in calculating an ordinal logistic regression [57]. The coefficient table output of the SPSS linear regres-sion test (Table 2) was used to determine if there is multicollinearity between two or more of the independent variables. The tolerance values or the Variance Inflation Factor (VIF) of the coefficients table determine if there is multicollinearity or not. When the tolerance value is less than 0.10 which equates to a VIF value of 10 or greater, then there is multicollinear-ity [57].

P. M. Omenge, et al., Int. J. of Energy Prod. & Mgmt., Vol. 5, No. 2 (2020)   165

 

Table 2:  Determination of multicollinearity between independent variables (coefficientsa

table for dependent variable conflict identification).

Collinearity statistics

Model

Tolerance                      VIF

1      I don’t know                 0.80                           1.23

No                    0.93                      1.07

Irrelevant                       0.81                                1.23

Relevant                     0.86                            1.16

Not useful                     0.91                              1.08

Useful                       0.88                            1.12

Workshops                 0.84                          1.17

Public meetings/barazas        0.84                              1.18

Project cycle                   0.41                               2.41

Historical context              0.40                               2.46

Early                         0.14                             6.98

Midway                 0.14                       7.06

Never useful                  0.92                             1.08

Sometimes useful             0.93                            1.06

Baseline monitoring           0.94                             1.05

a Dependent variable: conflict identification.

 

3.6.4  Assumption 4: Each independent variable to have proportional odds This assumption requires that each independent variable to have an identical effect at each cumulative split of the ordinal dependent variable. This assumption is determined by comparing the model fit of the full likelihood ration test performed between two different cumulative odds models, that is test of parallel lines [58] (Table 3). The two models that are compared are the proportional odds model (the ‘Null Hypothesis’) and a cumulative odds model without the proportional odds constraint (‘General’). When the assumption of proportional odds is said to be tenable, then the difference in model fit (the ‘Chi-square’) between these two models is small and not statistically significant (p > 0.05) [58]. When the assumption of proportional odds is said to have been violated, then the difference in model fit between these two models is large and statistically significant  (p < 0.05).

 

4  RESULTS

 

4.1  Linear regression

 

There is no multicollinearity as the ‘tolerance’ values are greater than 0.10 (the lowest is 0.14) while the VIF values are less than 10 (the highest being 7.06) as shown in Table 2.
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Table 3:  Comparison of the fit of the proportional odds model to a model with varying loca-

tion parameters (model fit: test of parallel linesa).

Model              -2 Log likelihood     Chi-square     df        Sig.

Null hypothesis          459.04

General                      b                          c 407.82 51.22           48         0.34

The null hypothesis states that the location parameters (slope coefficients) are the same across response categories.

a Link function: logit.

bThe log-likelihood value cannot be further increased after maximum number of step-halv-ing.

c The chi-square statistic is computed based on the log-likelihood value of the last iteration of the general model.

4.2  Binomial logistic regression

 

The assumption of proportional odds is tenable as assessed by a full likelihood ratio test comparing the fit of the proportional odds model to a model with varying location parame-ters, χ2(48) = 51.22, p = 0.34 as shown in Table 3. By not violating this assumption, each independent variable is treated as having the same effect for each cumulative logit.

 

4.3  Cumulative odds ordinal logistic regression

 

4.3.1  Overall significance for each variable entered into the logistic regression model The overall effect of public participation variable is statically significant, χ2(2) = 9.12,  p = 0.01; likewise, the overall effect of the variable monitoring is statically significant, χ2(2) = 6.29, p = 0.04 as shown in Table 4.

Table 4: Model effects for variables entered into the logistic regression model.

Type III

Source               Wald

chi-square             df         Sig.

Project identification                      0.29                      2           0.86

Screening                             0.33                   2         0.84

Scoping                             0.27                   2         0.87

Public participation                       9.12                      2          0.01

Decision making                      4.88                   2         0.08

Judicial review                           3.54                     2          0.17

Project implementation                  4.74                    2          0.09

Monitoring                           6.29                   2         0.04

 

Dependent Variable: Conflict identification; Model: (Threshold), project identification, screening, scoping, public participation, decision making, judicial review, project imple-mentation and monitoring.
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Table 5:  Effect of each indicator variable for each polytomous variable in the logistic regres-

sion model.

95% Wald con-

fidence interval 

Hypothesis test       Exp. for Exp. (B)

Parameter           B                       (B)

Wald 

chi-

square df   Sig.         Lower Upper

Thresh-[Conflict identification    −4.49 20.46    1    0.00    0.01 0.00     0.07

old       = 0.00]

[Conflict identification    −3.10 10.52    1    0.00    0.04 0.00     0.29 = 1.00]

[Conflict identification    −0.94 1.01      1    0.31    0.39 0.06     2.44 = 2.00]

[Conflict identification    0.42    0.20      1    0.64    1.53 0.024    9.54 = 3.00]

[Public participation = 0.00]       1.93    9.12      1    000     6.93 1.97     24.35

[Public participation = 1.00]       0.34    1.28      1    0.25    1.41 0.077    2.58

[Public participation = 2.00]       0a      -          -     -        1      -         -

[Decision making = .00]           −0.35 0.76     1    0.38    0.70 0.31     1.55

[Decision making = 1.00]         −0.89 4.04     1    0.04    0.40 0.17     0.97

[Decision making = 2.00]           a 0      -         -     -       1      -         -

[Project implementation = 0.00]   1.03    3.64      1    0.05    2.81 0.97     8.17

[Project implementation = 1.00]   0.46    1.71      1    0.19    1.58 0.79     3.14

[Project implementation = 2.00]     a 0      -         -     -       1      -         -

[Monitoring = 0.00]               −0.65 3.31     1    0.00    0.51 0.25     1.05

[Monitoring = 1.00]               1.23    2.44      1    0.11    3.42 0.73     16.04

[Monitoring = 2.00]                a 0      -         -     -       1      -         -

(Scale)                              b 1

Dependent variable: conflict identification. Model: (threshold), project identification, screening, scoping, public participation, decision making, judicial review, project imple-mentation and monitoring.

a Set to zero because this parameter is redundant. bFixed at the displayed value.

4.3.2  Effect of the independent variables on the dependent variable The variables public participation, decision making, project implementation and monitoring are statistically significant χ2(1) = 9.12, p = 0.00; χ2(1) = 4.04, p = 0.04; χ2(1) = 3.64, p = 0.05 and χ2 (1) = 3.31, p = 0.00, respectively, as shown in Table 5.

The coefficients in the parameter estimate (Table 5) show how each indicator variable of 
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of each polytomous variable is used as the reference category. This means that the effect of the first two categories of each polytomous variable is separately compared to the reference category. Therefore, indicators variables of each of the identified statistically significantly polytomous variables are examined on how they differ by examining their odds ratio.

Results of the polytomous variable public participation show that there is an increase in the 

log odds of 1.93 of scoring higher on the dependent variable (conflict identification) when public participation is in the form of workshops compared to public hearing during ESIA process for renewable energy projects in Kenya. The change (difference) in terms of log odds (i.e. odds ratio) for the two indicator variables (workshops compared with public hearing) of the polytomous variable public participation is over three times. The odds ratio is the expo-nential of the log odds of the slope coefficient public participation = 00 (workshops); that is, the exponential of 1.93 which is e 1.93 = 6.93. This means that when engaging the public in workshops, the odds of scoring higher (being in a higher category) on the dependent variable (conflict identification) is over three times compared to when public participation is in public hearing during ESIA process for renewable energy projects in Kenya. Therefore, the odds ratio of being in a higher category of the dependent variable when public participation is in workshops compared to when it is in public hearings is 6.93 (95% confidence interval [CI], 1.97–24.35), which is statistically significant, χ2(1) = 9.12, p = .00. This means that when considering the variable public_participation, potential conflicts that could arise from imple-mentation of a proposed renewable energy project are more likely to be identified at the ESIA process level when public participation is in workshops compared to when it is in a public hearing.

Considering the second coefficient of the variable public participation = 1.00 (public meet-

ings/barazas), the log odds of scoring higher on the dependent variable when public participation is in the form of public meetings (barazas) is of 0.34 compared to public hear-ing. The exponential of the log odds of the slope coefficient is 1.41. However, there is no statistical significance when public participation is in public meetings (barazas) and when it is in public hearing as the odds ratio of being in a higher category of the dependent variable when public participation is in public meetings (barazas) compared to when it is in public hearings is 1.41 (95% CI, 0.77–2.58), which is statistically insignificant, χ2(1) = 1.28, p = 0.25. Considering the variable decision_making, the exponential of the log odds of the slope coefficient decision_making = 1.00 (historical context), that is, the exponential of −.89 which is e −.89 = 0.40. Therefore for this variable the odds ratio of being in a higher category of the dependent variable when decision making is based on historical context compared to when it is based on social context is 1.41 (95% CI, 0.77–2.58), which is statistically significant, 2 χ(1) = 4.04, p = 0.04. That is to say, identifying potential conflicts (at ESIA stage) likely to result from a proposed renewable energy project is more likely when decision making is based on historical context than social context. However, there is no statistical significance when deci-sion making based on project cycle is compared to social context as the odds ratio of being in a higher category of the dependent variable when decision making based on project cycle compared to social context is 0.70 (95% CI, 0.31–1.55), which is statistically insignificant, χ2(1) = 0.76, p = 0.38.

 

5  DISCUSSION

The study results have shown that potential conflicts from proposed renewable energy pro-jects are more likely to be identified at ESIA stage when stakeholder participation is in workshops as opposed to public meetings (baraza) and public hearings. The ultimate aim is 
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to contribute to the facilitation of access to clean, reliable and affordable energy at the lowest level of the pyramid to generate income and improve quality of life [59]. Public participation, a constitutional and legislative requirement during ESIA process in Kenya [33], is an innova-tive way of bringing on board all those likely to be affected by an energy project decision to have an input into that decision using appropriate procedures [60]. Studies have shown that integration of energy end-user needs, sociocultural factors and local context in the overall energy project design avoid failed or ineffective energy project [59]. In this way local knowl-edge is exhaustively harnessed and incorporated in environmental decision making [33]. Interactive and collaborative public participation methods ensure that equal treatment is accorded to participants, public agencies, powerful private interests and disadvantaged citi-zens [61]. Interactive participation that adheres to best practices is an avenue for learning, conflicts resolution and new innovations [62]. Such result focussed public participation can only take place in a well-organized and structure setting that ensures appropriate facilitation of economically disadvantaged participants. Workshops are likely to achieve the interactive function among stakeholders which lacks in other form of participation including in the pub-lic hearing format [63]. This result concurs with previous studies that showed workshops method of consultation to be superior to other methods of public participation because they provide public input based on a relatively high level of information [63–64]. Further, work-shops are more likely to follow best practices of public participation including focussing on negotiable issues; they have been documented as being effective in changing audience per-ceptions [65]. Workshops involve the public actively in the planning process; they bring the public and the planners together in serious working sessions; in this way the public is given sufficient information to make a meaningful input [63].

Forms of public participation used in Kenya during impact assessment such as public 

meetings (barazas) and public hearing are not effective in contributing substantively to envi-ronmental risk management [33]. Whereas workshops are generally structured, public meetings (baraza) and public hearing lack clear and well-documented guidelines and rules of engagement. This notwithstanding, public meetings (barazas) and public hearing are the legally recognized forms of public participation during ESIA process in Kenya [66–67]. Because of this, Omenge et al. [33] state that there is a need for legislative strengthening to seal existing loopholes and allow for a more elaborate standalone piece of legislation that spells out the nitty-gritties of public participation process. It is therefore argued that public participation in workshops in this research stood out as the best way of identifying potential conflicts during ESIA process in comparison to public hearing and public meetings because in workshops participants of different carder and social standing are accorded equal treat-ment and opportunity to contribute to the discussion. In this way pertinent issues are brought out for discussion in the process identifying potential areas of conflicts for negotiation and potential settlement. Now that stakeholder engagement in workshops has been identified as being more likely to identify potential conflicts from development of an energy resource project, it is argued that well-structured, coordinated and comprehensive stakeholder interac-tions in workshops during ESIA stage of the development of energy resources will contribute to addressing the documented policy challenge of ‘inadequate government driven mecha-nisms for addressing and responding to conflicts and social unrests surrounding exploitation of energy resources’ [19]. Public participation in workshops during ESIA process for energy projects could be a step in the direction of implementation of energy policy strategy that require ‘government to develop and implement a monitoring and evaluation mechanism on regular reporting on stakeholder’s consultations’ [19]. Thorough active consultation and 170       P. M. Omenge, et al., Int. J. of Energy Prod. & Mgmt., Vol. 5, No. 2 (2020) 

 

participation of the public during ESIA is more likely to be achieved in workshops, which will eventually address what has otherwise been seen as a weak aspect of the impact assess-ment process [29].

 

6  CONCLUSIONS

The current forms of public participation (public meetings/barazas and public hearings) during ESIA process in Kenya have been used for over a decade and half. There is no doubt that these forms of public participation have contributed to improving public awareness and participation on matters environmental. However, as the public become more and more aware on matters environment, their obligation and rights, new challenges keep emerging. One of the challenges brought about by the increased awareness is disagreements and/or conflicts among stakeholders on a proposed development action. The current forms of pub-lic participation in environmental decision-making process do not have the capacity to address this challenge effectively and hence the need to change tactic. Addressing this chal-lenge will ensure that public participation during ESIA process is not just done to fulfil a process and legal requirement (as currently is the case) but most importantly to contribute to informing decision making by identifying potential conflicts likely to occur from imple-mentation of a proposed project. This can be done by actively engaging stakeholders in structure dialogue in workshops where adequate information is disseminated for the stake-holder to make a meaningful contribution that can lead to identification of a potential conflict. Workshops for many decades have been identified and effectively used in construc-tive and result oriented stakeholder participation. It is high time now for workshops to replace existing forms of public participation. Workshops therefore should be formerly entrenched and recognized legislatively as a form of stakeholder participation during ESIA process.

In order for public consultation during ESIA process to be done in workshops as opposed 

to public meetings (barazas) and public hearing as currently is the case, there is a need to legally underpinning workshops as a mandatory form of public participation during ESIA process. To achieve this, a review of the current legislations more specifically the Environ-mental (Impact Assessment and Audit) Regulations, 2003 and the proposed Draft Environmental (Strategic Assessment, Integrated Impact Assessment and Audit) Regulations needs to be done. But most important is the development of a standalone piece of legislation on public participation during ESIA process in Kenya that includes workshops as one of the mandatory forms of public participation. While this research has identified vital EISA proce-dural steps that underpin conflict identification, there is great value in understanding the social, cultural and context-specific attributes of the sources of conflict and opposition. Thus in the ESIA process, it is not enough to identify the steps where there is good potential for new insights, but we must strive to design the ESIA process in such a way that some norma-tive advice can emerge from the process and help develop pathways for proponents of projects and the community to find common ground. This is an area that requires further research.
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ABSTRACT

Environmental and Social Impact Assessment (ESIA) is a tool for an integrated assessment of multifac-
eted impacts of a proposed project. ESIA can identify areas of potential conflicts and prevent conflicts
from occurring early through appropriate mitigation measures. This notwithstanding, conflicts and
public opposition arising from implementation of proposed projects which have been subjected to
ESIA have been observed in various sectors in different countries and jurisdictions. Kenya is one of
the African countries endowed with substantial renewable energy resources including geothermal,
wind and solar energy resources. The country is now scaling up the development and utilization of
these resources to meet growing energy demand. However, implementation of environmental proce-
dures mainstreamed in the development of renewable energy resources, if inappropriately applied,
has the potential to slow down development and exploitation trajectory of these resources. While all
proposed renewable energy projects are subjected to the ESIA process, in some instances challenges
have emerged at implementation resulting in conflicts that could be avoided. There is a clear need to
understand, empirically, which of the ESTA procedural steps is critical in underpinning conflict iden-
tification for appropriate application. To determine how each of the ESIA procedural steps is likely
to influence conflict identification, a statistical analysis was carried out for ESIA procedures based
on questionnaire survey responses from sampled ESIA practitioners in Kenya. This article presents
findings on the effect of ESIA procedural steps in conflict identification using cumulative odds ordi-
nal logistic regression with proportional odds. Results show that the overall effect (on the dependent
variable conflict identification) of the variables, public participation and monitoring is statically sig-
nificant, %(2) = 9.12, p = 0.01 and 2(2) = 6.29, p = 0.04, respectively. Further, the exponential of the
log odds of the slope coefficients indicate that the independent variables public participation, decision
making, project implementation and monitoring are statistically significant [%(1) = 9.12, p = 0.00;
(1) = 4.04, p = 0.04; (1) = 3.64, p = 0.05 and z*(1) = 3.31, p = 0.00, respectively]. That is to say
these independent variables have a statistically significant effect on the dependent variable conflict
identification.
Keywords: conflict identification, decision making, Environmental and Social Impact Assessment, mon-
itoring, public participation, renewable energy resources.

1 BACKGROUND
1.1 Introduction

Renewable energy resources play a role in mitigating climate change while providing relia-
ble, affordable and clean energy [1]. It is estimated that renewable energy resources supply
14% of the global energy demand [2]. By the year 2100, it is projected that renewable energy
resources will supply up to 80% of global energy demand [3]. This is vital in the access to
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