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ABSTRACT 

Lean and Green is an emergent field of research focused on promoting operational 
efficiency and environmental performance. One of the environmental measures within 
this paradigm, is greenhouse gas emissions (GHGs) – an ever-present threat to society. 
The aim of this study is to design and evaluate a literature-based Lean and Green 
framework for GHG reduction in the South African manufacturing industry. Surveys were 
distributed to Subject Matter Experts to test and design a refined Lean and Green 
framework for GHG reduction. By incorporating Design Science Research, various design 
elements and themes belonging to the framework were evaluated. Participants voiced 
the relevance and potential for GHG reduction, but also provided additional elements 
from the literature-based framework obtained from a Systematic Literature Analysis and 
Applied Thematic Analysis. The refined framework from this study allows future 
researchers to develop GHG methodologies by means of Lean and Green. 

Keywords: Lean and Green, South Africa, GHG emissions, Lean philosophy, Systematic 
Literature Review, Applied Thematic Analysis, Survey 

* Corresponding Author

SAIIE31 Proceedings, 5th – 7th October 2020, Virtual event, South Africa © 2020 SAIIE 

656



 

[4556]-17 

1 INTRODUCTION 

The South African manufacturing industry contributed an average of R325 Billion to its 
Domestic Product (GDP) between 1993 and 2019 [1]. This nourishes our domestic 
economy, sustains employment and ensures societal relief. Unfortunately, this industry 
embraces numerous challenges. One of which is the high demand, productivity 
requirements, competitors, and environmental obligations they must abide to.  

South Africa has one of the highest CO2 emissions per capita and is the largest energy 
consumer on the continent [2]. It is a well-known fact that GHG emissions are an 
overwhelming threat contributing to global warming [3]. As with other countries, South 
Africa is forced to abide to various environmental regulations and policies. In 2019, the 
South African Carbon Tax Act (No. 42483 of 2019) was introduced, pricing emissions at 
R120 per CO2 equivalent above a prescribed threshold [4]. The manufacturing industry 
is confronted with reducing its Greenhouse Gas (GHG) emissions and a need exists to 
develop a method to assist with this task. Lean and Green presents itself as a resolve. 

Lean is a process improvement philosophy aimed at reducing inefficiencies (waste) in 
order to promote higher levels of productivity [5]. Lean categorises 8 forms of waste 
(Inventory, Motion, Waiting, Over-production, Over-processing, Defects, Transportation 
and Un-used employee intellect) [6, 7]. 

Lean was initially developed for the manufacturing environment, first appearing in a 
1988 article by Krafcik [8]. However, Lean has been implemented in a wide variety of 
industries which include healthcare, construction, systems design, IT and other service 
sectors [9, 10, 11, 12]. In addition, Lean can be used to simultaneously reduce 
environmental effects [13].  

The Green philosophy is concerned with the reduction of the environmental affects 
posed by anthropogenic activities [14]. According to Zokaei et al [15], the 8 forms of 
Green waste are air emissions, energy consumption, land contamination, water 
discharges, water usage, noise, physical waste and lost human potential. This has been 
used to assess supply chain management among other applications [16, 17].  

Lean and Green strives to simultaneously increase productivity (by means of lean 
principles) and reduce the environmental effect (by incorporating green principles). 
Farias et al [18] suggests best sustainable practices and criteria from a framework which 
identifies the relationships and concepts of Lean and Green performance. The suggested 
practices are VSM (Value Stream Mapping), Kaizen, 5S, SMED (Single Minute Exchange of 
Die), JIT (Just in Time), Cellular manufacturing, TPM (Total Productive Maintenance), 
EMS (Environmental Management System), 3R (Reduce, Reuse, Recycle), DFE (Design for 
Environment) and EEC (Environmental Emission Control). In order to show the overlap 
between these two paradigms, Figure 1 compares these respective traits. 
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Figure 1: Lean and Green overlap adapted from Dües et al [19] and Zokaei et al 
[15] 

Despite the trait differences listed in Figure 1, Lean and Green holds a shared purpose 
to achieve waste and lead time reduction, recognise people and organisations, but 
maintain supply chain relationships [15, 19]. For any institution to fully harness the 
potential of Lean and Green, the relationship between the two philosophies must be 
recognised. One way of doing so, is by outlining the two paradigm relationships 
intertwined across different levels of learning maturity.  

The levels of Lean and Green maturity have been depicted in Figure 2, as adapted from 
Zokaei et al [15]. The initial representation of the Lean and Green relationships was 
categorised according to innocence and degree of knowledge realised. This approach 
substantiates this relationship, but can be further enhanced  using the learning maturity 
stages discussed by Bradley [20]. These levels include unconscious incompetence, 
conscious incompetence, conscious competence & unconscious competence. Using 
these learning maturity levels; the variated representation of the relationship more 
accurately depicts the expected stages levels of learning when embracing Lean and 
Green. 
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Figure 2: Lean and Green maturity stages adapted from Zokaei et al [14] 

As illustrated in Figure 2, various companies may function within different stages of 
lean and green maturity. In the primal stage, companies pursue independent lean and 
green initiatives which counteract one another. Organisations which fall victim to this 
stage are those who pursue lean improvement projects under environmental 
regulations, unaware of this relationship. During the next stage, an organisation may 
become aware of the association between these two facets and begin separate 
initiatives non-complementary in nature. The next two stages recognise the 
relationships and aims to improve productivity and environmental performance. One 
can argue that green is dictated by legislature, which can ultimately be resolved by 
continuous improvement in accordance with Lean principles. In summary, this figure 
represents the innate relationship shared between Lean and Green respectively. 

However, little guidance is provided in literature on how to apply or implement this 
approach within organisations. Moreover, no methodology exists for reducing GHG 
emissions with Lean and Green. As a steppingstone towards such a methodology, a 
framework must first be developed.   

Therefore, the aim of this paper was to design and evaluate a literature-based Lean and 
Green framework for GHG reduction in the South African manufacturing industry. 

2 RESEARCH METHODOLOGY 

In a qualitative research study, new concepts and theory are created [21, 22]. For this 
reason, a design science research (DSR) paradigm was followed. This involves multiple 
stakeholders during the development of a state-of-the-art artefact [23, 24]. The 
research methodology has been encapsulated in Figure 3.  
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Figure 3: Research methodology 

2.1 Systematic Literature Review and Applied Thematic Analysis  

By following a systematic literature review (SLR) and an applied thematic analysis (ATA), 
a conceptual literature-based Lean and Green framework for GHG reduction was 
developed.   

A SLR was used to screen and identify 56 publications from an initial set of 464 
publications from scientific databases. The keywords Lean, Green, framework, model, 
tax, South Africa and emissions were used to search between 2015-2019. An ATA was 
used to formalise the essential design elements and themes recommended by academic 
scholars. This data was consolidated by coding in ATLAS.ti. 

2.2 Survey  

A survey was used to evaluate the literature-based conceptual Lean and Green 
framework.   

2.2.1 Survey design 

The survey had the following objectives:  

1. Validate that the South African manufacturing industry is challenged with 
reducing its GHG emissions  

2. Verify the established design requirements for the framework 
3. Verify that all design elements and themes of the literature-based framework 

are appropriate for GHG reduction  
4. Verify that all potential design elements and themes are identified 
5. Verify the associations between the design elements  
6. Verify the associations between themes 
7. Validate that the framework addresses the research problem 
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According to Al-Ghamdi [25], an average more than 3 on a 5 point Likert scale indicates 
a higher level of success (agreement). In this study, a consensus rate of 60% (3 on a 5-
point Likert scale) was used. By factoring the results for each of the survey statements 
(Table 1: Summary of survey design requirements, statements and questionsTable 1 in 
Annexure A) and suggestive commentary, a refined Lean and Green framework is 
proposed (section 3.2.6). 

Demographic information was also incorporated in the survey, outlining the 
participant’s industry and years of experience. This survey was designed as a Google 
Form, accompanied by an explanatory 5-minute video on the conceptual framework.  

The survey design relied on the objectives of this study and specifications outlined in 
the table located in Annexure A. This table provides a summary of the objectives, survey 
design requirements, specifications, survey statements and questions. The right-most 
column of this table provides the survey results. A Likert scale was used to evaluate the 
degree by which participants agree or disagree with the survey statements, and a 
dichotomous scale (yes or no response) for questions posed. Questions which prompted 
participants to elaborate further (Q2 & Q4) are discussed in section 3.2.2-3.2.5. 

2.2.2 Participants 

The survey was disturbed to Subject Matter Experts (SMEs) within the South African 
manufacturing industry using a purposive sampling technique: snowballing. SME’s 
included environmental engineers, managers or practitioners learned in operational and 
environmental efficiency.   

3 FINDINGS 

3.1 Systematic Literature Review and Applied Thematic Analysis 

During the SLR and ATA, five themes categorise 41 design elements extracted from 56 
research publications. The results of the SLR and the ATA lead to the formulation of a 
conceptual literature-based Lean and Green framework for GHG reduction, as depicted 
in Figure 4. 

Figure 4: Literature-based Conceptual Lean and Green framework for GHG 
reduction in the manufacturing industry 
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Each element is colour coded and numbered, incrementing left to right from the top 
and bottom of each bordered line (theme). The overlaps of each bordered line depict 
their relationship amongst each other. Similarly, the overlap of various design elements 
illustrates mutual inclusion or exclusion between respective traits. 

On the right-hand side, the framework stipulates GHG computation methods (in blue) 
which can be used for further analysis. One approach may be a statistical approach by 
means of simulation modelling or experimental design studies [26, 27]. A more popular 
approach is through standardised guidelines for energy, CO2 and value stream mapping 
performance measures using Greenhouse gas guidelines, carbon foot printing or 
environmental value stream mapping [28, 29]. Other methods include a financial 
approach by means of cost-profiling [26], envelopment analysis [30] or the use of an 
analytical method involving optimisation models, structural equation modelling (SEM) 
and state space modelling [31, 32]. 

From a strategic standpoint (top left-hand corner in green), organisations can maximise 
their resource efficiency using a resource-based view, reduce material consumption or 
increase resource consumption. Monzokuri is a Japanese term symbolising creative and 
balanced manufacturing of products, in harmony with nature and society [33]. Other 
Lean and Green tools and methods include 5 Why, Ishikawa diagrams, TRIZ (Theory of 
Inventive problem solving), Affinity Diagrams and PDCA [34, 35, 36]. Some of these 
strategies are associated with certain forms of legislature, policies, or international 
standards (middle centre in orange). These prompt higher compliance with tax 
regulations and environmental reporting ranging from energy audits to GHG reporting. 
These resources guide strategies concerning environmental management, quality, policy 
analysis and energy efficiency. 

The last theme in the bottom left-hand corner (constructs from pre-existing Lean and 
Green frameworks in purple) was used to conceptualise the nature of the proposed 
framework in Figure 4. Best practices are associated with those which are sustainable. 
An in-depth analysis on the operational efficiency and environmental performance can 
be achieved through parallel root cause-analysis, cost and carbon footprint analysis. 
Additional elements include managing supply chain interactions, invoking continuous 
improvement, maintenance or instilling a low carbon culture. This framework identifies 
environmental value stream mapping as the preferred tool for GHG reduction [18, 29, 
37]. Therefore, any such methodology aimed at GHG reduction must incorporate this 
tool to map out, identify and improve on environmental performance. 

Collectively, this framework provides the elements needed for GHG reduction in a 
manufacturing industry. While the design elements and themes included in the 
conceptual literature-based framework represented manufacturing industries across the 
world, a further need existed to verify the elements of the framework for the South 
African manufacturing industry. This verification process was fulfilled by means of a 
survey. 

3.2 Survey findings  

3.2.1 Participants demographics 

Survey participants stemmed from the South African manufacturing industry. The 
representation of this industry is embodied in Figure 5. 
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Figure 5: Industry representation of survey participants 

Based on the industry representation, the majority of participants work in the petroleum 
and chemical production industry. This spread of various manufacturing industries shows 
the unbiased nature and shared experience of this research problem. The degree of 
industry experience is a vital statistic to include in a qualitative study [22]. A 
distribution of the years of experience belonging to survey participants is illustrated in 
Figure 6. 

 

Figure 6: Survey participant years of experience 
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As illustrated in Figure 6, the level of participant’s experience predominately exceeds 
10 years. It is probable that these SME’s have a higher job position, suggesting that they 
fulfil a supervision or managerial role in their place of work.  

The survey statements and results from the study are provided in  
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Annexure A. An elaboration on the results and suggestions from participants is further 
discussed in sections 3.2.2-3.2.5. 

3.2.2 Objective 1 - Research problem 

The identities of each participant are anonymised, denotated P1 to P25 for the 25 survey 
respondents. Survey participants felt strongly that the research problem is indeed an 
issue this industry faces (4.32 average).  

There is often a mismatch and uncertainty within manufacturing organisations (P8). 
Companies require incentives or local government legislature to enforce environmental 
practices (P19). Interestingly, enforcement is a critical factor from regulatory bodies 
(P11). This is crucial since environmental specialists experience low buy-in from 
operational functions in an organisation. This could be improved by ensuring such 
institutions correctly enforce environmental policies, procedures and legislation. 

Several organisations perceive GHG reduction as an additional cost to company (P8, 
P19). It has a large capital investment with what is believed to be a low return when 
efficiency improvements are overlooked. Manufacturing companies are pressured to 
become carbon neutral, which P15 believes is inherently impossible. This argument is 
also made in literature [38, 39].  

South Africa is faced with socio-economic difficulties (P9), cleaner technologies could 
result in job loss. Due to shareholder pressure, profit margins are at risk when GHG 
emissions are reduced (P21). Although renewable energy sources and leaner 
technologies mitigate CO2 emissions (P14), they threaten job employment and may 
require extreme modifications to existing energy infrastructures (P8, P9). Existing 
infrastructures do meet air quality emission standards (P11) and legacy-infrastructures 
will be difficult to upgrade accordingly (P8). 

P19 argues that organisations unmotivated to adopt Lean production may lag in their 
competitive environment. Methods to encourage or adopt Lean manufacturing must be 
further investigated in South Africa [40]. 

P25 believes that South Africa is on its way to a greener society already reliant on non-
renewable energy sources. The awareness of GHG emissions is still low (P8, P12), and a 
larger effort should be made to enlighten organisations. 

3.2.3 Objective 2 - Design-requirements  

The framework design requirements yielded an average score of 3.57.  Participants 
found that the conceptual framework should be further simplified (P10, P16, P3). To 
achieve this, the pre-existing constructs from Lean and Green frameworks from the 
conceptual model are modified into strategic elements. Since frameworks are used to 
guide strategic decisions, the elements from pre-existing frameworks embody the Lean 
and Green GHG reduction strategies. These modified strategic design elements will thus 
feature in the refined Lean and Green framework for GHG reduction. 

Additional changes included an overlap simplification (P16, P20), footnote (P12, P14, 
P21) and rotation about the y-axis (P3, P15). 

3.2.4 Objective 3 to 6 - Survey questions, design element and theme associations 

Majority of participants believe the design elements are appropriate with an average 
score of 3.9 and 3.88 for design element, theme appropriateness and associations. P19 
argues that all are essential. However, 84% of participants believed that certain 
elements or themes can be omitted from the framework.   
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P7 and P8 feel that the framework is logically assembled but could be further simplified. 
Forms of simplification include costs and regulations (P5) and cost analysis (5.3) vs 
financial costs (2.2) by P8. The analysis of financials must begin with a prescribed 
method. For this reason, these two elements now share an association. Carbon 
footprinting strategy (3.12) and carbon footprint analysis (5.5) was consolidated into a 
new design element “Carbon footprinting & CO2 intensity” with analysis (P8).  

32% of participants identified additional design elements or themes which could be 
incorporated. P17 suggests frame monitoring and control strategies to measure the 
effectiveness of an organisation’s adaption to Lean and Green. For this reason, “Control 
measures” become an additional strategic design element. Similarly, change 
management (P7), GHG procedures, and incentives (12B,12L & 12l) for legislation and 
policies (P10) were also included as a new design element. Since renewable energy 
sources are a means to mitigate emissions (P14), renewable energy sources became a 
new strategic element. 

P17 advises that ISO 18 001 is also included as it increases full stakeholder participation 
and an essential element to deploy this framework. ISO 18 001 is an international 
standard for health and safety systems [41]. Since occupational health and safety is 
crucial for any organisation, it can be used for active decision-making [42].  

3.2.5 Objective 7 – Capability of literature-based framework 

In summary, the participants believe that the conceptual Lean and Green framework 
could reduce GHG emissions in the South African manufacturing industry. This is made 
evident by the 3.96 average obtained in the table provided in Annexure A. An average 
score of 4.12 stresses that the five themes could address the problem, while an average 
of 3.8 suggests that the conceptual framework in itself will do so.  

3.2.6 Refined Lean and Green framework for GHG reduction 

By incorporating the feedback from the various subject matter specialists, a newly 
refined framework was designed (Figure 7). 
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Figure 7: Lean and Green framework for GHG reduction in the South African 
manufacturing industry 

The modifications made to the initial framework has a more intuitive appeal, higher 
degree of legibility and visual distinction between the various design elements and 
themes. With the conceptual framework designed, the next research steps must be 
undertaken. Conclusions and future recommendations are discussed in section 4. 

4 CONCULSIONS AND FUTURE RECOMMENDATIONS 

Based on the survey results and refined framework, a means to GHG reduction in the 
South African manufacturing industry can be achieved using the framework proposed in 
this study. By deploying Design Science Research in this study, the refined framework 
was thus designed.  

Several survey findings were not included in the refined framework. P7 argues whether 
Monzokuri should be incorporated in the model. However, Monozkuri is a core principle 
pertaining to Lean and Green [43]. It is also referred to as “the older sister of sustainable 
manufacturing” [15]. P8 recommends optional or essential design elements which can 
be used for objective analysis in industry. With the combination of Lean and Green part 
of a new field of research, and GHG emission reduction by means of this principle sailing 
uncharted waters, more research is required. For now, all design elements in the 
framework are considered essential until it is physically implemented in industry, or by 
means of a methodology developed.  

“It is very difficult to predict the usefulness of a framework without testing it on real 
world case studies to get actual results” (P14). In correlation with this comment, 
Authors [44, 45] advise that the iterative use of the framework and expert opinion in 
industry will further validate that the theory in the framework provides the best 
available explanation (solution) for the problem using literature. This coincides with 
principles of construct validation. Thus, the practicality of the designed framework will 
be realised and validated in industry when used in case studies.  
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Based on the survey results, the framework has been validated. The same can be said 
for the framework design requirements, relationship and relevance of each design 
element and theme. This framework outlines the essential design elements and themes 
applicable to the manufacturing industry of South Africa. Furthermore, these are 
considered to holistically represent the principles of Lean and Green.  

Considering that Lean and Green is still in its infancy stages, it is yet to be fully realised 
and implemented in South Africa. Despite the use of lean for sustainable practices, the 
application of this newly coined paradigm has yet to take form. Therefore, a deep 
understanding of Lean and Green implementation strategies is needed. For this reason, 
future research could analyse the implementation factors for Lean and Green in South 
Africa, followed by an implementation model for Lean and Green similar to David SM 
[46]. In addition, a methodology could be developed to assess the levels and degree of 
paradigm integration. 

A noteworthy research cause can further contextualise Lean and Green in the South 
African context. Moreover, Lean and Green can be defined within other sectors in South 
Africa. One could also consider the effects of future carbon trading and pricing 
strategies. The strategies recommended by Alton et al [47] suggest that modifications 
to carbon taxes that include carbon adjustments and appropriate carbon tax revenue 
recycling can ensure that environmental regress is compensated with a fair economic 
benefit. 

With the current COVID-19 pandemic, new ways of configuring processes, procedures 
and systems become essential. According to Cohen [48], the need for sustainable 
practices may be of greater need than ever. This pandemic may serve as an 
experimentation for downsizing the consumer economy and promote sustainable 
consumption transitions. Lean and Green may assist in shaping the new society and 
strategies organisations can turn to. 

Higher levels of economic development have proven to decrease energy consumption 
intensities [49]. Furthermore, energy consumption and CO2 emissions share a 
unidirectional causality. Hence, strategies, business models or innovations which spur 
economic development can indirectly reduce CO2 emissions in South Africa. The 
relationship and environmental gain from these activities can be further investigated.  

Despite the need for greening processes, industries must constantly re-evaluate aspects 
for the most beneficial outcome. These decisions ultimately shape our society and must 
therefore be taken in the right direction, in the most careful and calculated manner 
possible. Lean and Green may become a new field of research that can deliver an 
environmentally conscious, productive, innovative and strategically driven society 
benefiting oneself and our environment. 
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ANNEXURE A 

Table 1: Summary of survey design requirements, statements and questions 

Objective Design Requirement 
or Subject matter 

specifications 

Survey statement (ST) or Question (Q) Avg. 
result 

(5) 

1. Verify the 
research problem 

Convert research 
problem into survey 
statement 

ST1: The South African manufacturing industry is challenged with reducing 
their GHG emissions. 

4.32 

2. Verify the 
established design 
requirements for 
the framework 

The framework must 
co-ordinate elements 
within each theme 
using a standard 
approach 

ST2: A standard approach (in the form numbering and colours) is used to 
formalise, categorise and compartmentalise each element in a theme. 

3.84 

The framework must 
be simple in structure 

ST3: The framework is simple in structure. 3.28 

The framework must 
be legible 

ST4: The framework is legible. 3.68 

The framework must 
be intuitive 

ST5: The framework is intuitive to follow. 3.16 

The framework must 
provide a visual 
distinction between 
various elements 

ST6: The framework separates and merges different elements 3.68 
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Objective Design Requirement 
or Subject matter 

specifications 

Survey statement (ST) or Question (Q) Avg. 
result 

(5) 

The framework must 
holistically detail 
elements associated 
with Lean and Green 

ST7: The framework formalises, categorises & compartmentalises elements 
relevant to Lean and Green 

3.8 

The relationship 
amongst the five 
themes must be 
defined using visual 
distinctions or overlaps 
between the design 
elements 

ST8: By viewing the overlaps between the elements, the relationships 
between the 5 themes can be understood. 

3.56 

3. Verify that all 
design elements 
and themes are 
appropriate for 
GHG reduction  

Ensure all design 
elements are relevant 

Q1: Are there any elements or themes within the framework which should be 
omitted? 

Q2: If yes, please elaborate 

84% Yes 

16% No 

4. Verify that any 
potential design 
elements and 
themes are 
identified 

Accept suggestions on 
outstanding elements 
or themes which were 
not identified in the 
literature 

Q3: Are there any outstanding elements or themes which you can identify? 

Q4: If yes, please elaborate 

32% Yes 

68% No 

5. Verify the 
associations 

Ensure that the 
appropriate direct and 

(ST9-22) State the level by which you agree or disagree with the 
association and layout design for the following elements: 
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Objective Design Requirement 
or Subject matter 

specifications 

Survey statement (ST) or Question (Q) Avg. 
result 

(5) 

between the 
design elements 

indirect relationships 
between each design 
element are made 

 

9. Standardised guidelines with energy efficiency, energy consumption, 

CO2 footprint, CO2 intensity and VSM measures 

4.08 

10. Financial costs and financial computational methods 3.88 

11. Lean and Green indices and analytical methods 3.75 

12. Carbonfootprinting strategy, Carbon footprint analysis and CO2 

footprint metric 

4.08 

13. Environmental VSM with Traditional Green tools and Traditional Lean 

tools 

3.96 

14. Traditional Lean tools and Maintenance 3.71 

15. Supply chain management and interactions 3.79 

16. Low carbon practices and a low carbon culture 3.88 
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Objective Design Requirement 
or Subject matter 

specifications 

Survey statement (ST) or Question (Q) Avg. 
result 

(5) 

17. Problem analysis strategy with parallel root cause analysis and cost 

analysis 

3.92 

18. Best practices and sustainable practices 3.92 

19. ISO 14 000 with environmental management and Quality measures 3.75 

20. ISO 9 000 with quality measures and policy analysis 3.75 

21. ISO 50 001 with policy analysis and energy efficiency 3.88 

22. Policy analysis with carbon tax and policies 4.04 

6. Verify the 
associations 
between the 
themes 

Ensure that the 
appropriate direct and 
indirect relationships 
between each theme 
are made 

(ST23-25) State the level by which you agree or disagree that the 
following themes share an association: 

 

23. GHG reduction strategies with legislation and policies, constructs 

from pre-existing Lean and Green frameworks, metrics and 

computational methods 

3.88 

24. Metrics with computational methods and constructs from pre-exiting 

Lean and Green frameworks 

3.88 
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Objective Design Requirement 
or Subject matter 

specifications 

Survey statement (ST) or Question (Q) Avg. 
result 

(5) 

25. Legislation and policies with GHG reduction strategies and constructs

from pre-existing frameworks

3.88 

7. Validate that the
framework
addresses the
research problem

Validate the themes 
and framework against 
the research problem 

(ST26-27) State the level by which you agree or disagree that: 

26. The five themes could address the research problem.
4.12 

27. The framework could address the research problem.
3.8 
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