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ABSTRACT 

Institutional facilities relates well with performance. This study assessed the interactive influence of 

institutional facilities on adoption of forest innovations across relevant institutions in Kenya. 51 main 

institutions involved in, or support conservation activities were surveyed, of which 33 were public, 14 non-

governmental, and 4 private. Purposive sampling was used due to heterogeneity of the institutions involved. 

Primary data were collected using a structured questionnaire. Quartile graph-based quantitative model was 

used to establish the differences in capacity variation. Statistical analysis involved Levene’s Test of Equality 

of Variances. Embracing both approaches confirmed provision of appropriate facilities (P>α) is key to 

influencing adoption of forest innovations, and model used as an appropriate quantitative analytical 

framework for assessing and articulating elements of institutional capacity. The study reiterates, to respond to 

conservation paradigm shift, status and condition of facilities was relevant, but not imperative. 
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1.  INTRODUCTION 

Kenya’s forest resources directly and indirectly support economic growth, other productive sectors and 

sustainable rural development. These resources are important components in strategies for adapting to climate 

change, which is a cross-cutting issue and therefore, requires special institutional arrangements (FAO, 2013; 

GoK, 2013a). Kenya’s forest cover is about 6.99% (KFS, 2015). However, the cover is still below the 

recommended 10% minimum international standard and constitutional requirement (FAO, 2010).  

 

Sentiments on the dismal, dispersed and degraded (DDD) status of Kenya’s forest/tree cover and biodiversity 

in state, county and private land are a well-documented national concern (MENR, 1994; UNEP, 2001; GoK, 

2003; KEFRI, 2005; GoK, 2005; MENR, 2006; UNEP, 2006; GoK 2010a; Act!, 2015). Evidently, the low 

forest cover is manifested and constrained by a combination of factors, which have created forest resource 

gaps and inadequate opportunities for synergies. 

 

Most of these challenges are familiar and linked to adequacy of institutional facilities to influence adoption of 

forest innovations (KARI, 2005; Kowero et al., 2006; Nair, 2006). The challenges continue to undermine 

initiatives to achieve sustainable management and conservation of the country’s forest resources. The current 

paradigm shift embraces a need for pragmatic and participatory approach to forest conservation and 

management beyond the mandate, scope and capabilities of any single institution. This realisation suggests a 

need to: i) understand past and prevailing facilities characteristics; ii) use an objective analytical framework to 

assess and link capacity to pragmatic forest conservation development and adoption mechanisms across 

relevant institutions, and iii) promote incentives that inspire invest in institutional facility needs for enhanced 

adoption of forest innovations. 

 

1.1. The concern 

Institutional facility needs is one of the core factors that operationalises resource use towards influencing to 

adoption of forest innovations. Different levels of institutional facility needs and use have propelled the need 

to analyse the knowledge gaps and to quantify the interactive influence of institutional facility needs on 

adoption of forest innovations in Kenya. The knowledge gap is also partly constrained by lack of a 

quantitative analytical framework to assess and link institutional capacity data to influencing adoption of 

forest innovations. This inability continues to constrain the potential synergies and efficiencies of relevant 

institutions as avenues for expansion and conservation of Kenya’s diverse but dismal, dispersed and degraded 

forest resources. The purpose of this study was to assess the facilities status within and across institutions that 

influence their ability to enhance adoption of forest innovations. 

 

1.2. Study objectives and hypothesis 

The broad objective of the study was to assess the influence of institutional facility needs on adoption of forest 

innovations in Kenya. It focused on the adequacy of institutional facilities involved in influencing adoption of 

forest innovations, as the specific objective. Conceptually, the facilities context was linked to the hypothesis 

that adequacy of institutional support facilities have no influence on adoption of forest innovations (Ho). The 

alternative hypothesis was that adequacy of support institutional facilities, have influence adoption of forest 

innovations (H1). 
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1.3. Significance of the study 

Availability and adequacy of appropriate institutional facilities is a pre-requisite to an enabling environment 

for influencing adoption of forest innovations. The knowledge generated will inform policy to improve in 

allocating adequate resources to influence adoption of forest innovations in Kenya. 

 

2. LITERATURE REVIEW 

Specific institutional capacity assessment and adoption of innovation theories and concepts within internal and 

external environment have been undertaken and described by different authors. Most of these studies are 

related to production system and limited to selected local communities. Despite the works, a feature of the 

adoption literature is its disciplinary fragmentation, which Pannell et al., (2013), attempted to harmonise. 

However, the combination of literature review provided the necessary framework for this study. They include: 

Sustainability concept (Anderson and Farrington, 1996; FAO, 2012); Conservation paradigm; Forest 

conservation innovation needs Wanjiku et al., (2013); Operational and adaptive capacities (MENR, 1994; 

Anderson and Farrington, 1996; Cohen and Wheeler, 1997; GoK, 2005; MENR, 2005; World Bank, 2005; 

Muyangu and Jayne, 2006; Nair, 2006; FAO, 2009; GoK 2010a; FAO, 2013); Institutional dilemma (MENR, 

1994; Annan, 2002; Koech, 2006; Kowero et al., 2006; Odera, 2006; Owino, 2007; MFWL, 2012; Pannell et 

al., 2013); Capacity assessment initiatives (Likert, 1932; Osgood et al., 1975; Kowero and Spilsbury, 1997; 

Spilsbury et al., 1999; Thornton et al., 2000; Rollinson and Broadfield, 2002; Ngesa et.al., 2003; Spilsbury et 

al., 2003; EuropeAid, 2005; Mulwa, 2005; Ragasa et. al., 2010; USAID-CDIE 2011; Cheung, 2012; KEFRI 

2013). The methodology by Kowero and Spilsbury (1997), Spilsbury et al., (1999) and Spilsbury et al., 

(2003), is preferred as quantification of variables is at the core of institutional capacity assessment. The output 

is informed by simple, concrete and measureable data and information, hence comprehensive data underpins 

realisation of the model’s potential (Cheung, 2012). 

2.1. Theoretical framework 

The processes linking institutional facility needs and characteristics to actions are critical to enhancing 

adoption of forest innovations. The same facilities in different circumstances can produce different effects. 

Within the context of adoption decision theories (Ndah et al., 2010), knowledge of the influences is central to 

understanding what happens, why it happens and how to make desirable events happen, when we need to 

(Anderson and Farrington, 1996; Honadle, 1999). 

 

Practical implications of the non-intellectual capital theory are examined as the infrastructural, governance and 

financial capital. The human, social and organisational capital, are also examined within the intellectual capital 

theory (Rollinson and Broadfield, 2002; Armstrong, 2005). The theories as illustrated in Fig 1, generate three 

practical institutional questions: What facilities has it got?, Which facilities does it need now and in the 

future?, How is it going to attract, develop and sustain these facilities to effectively influence adoption of 

forest innovations? 

 

2.2. Conceptual framework 

The conceptual framework reiterates that impacts from adoption of forest innovations emanates from effective 

and efficient institutional settings. The impact which is enriched by the interactions are therefore, visualised as 

aggregate of influence of adoption of forest innovations. Consequently, the conceptual framework in Fig 2, 
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underscores the growing realisation that facility needs that influence conservation must be inclusively planned, 

coordinated and implemented to enhance adoption of forest innovations. 

 

3. RESEARCH METHODOLOGY 

3.1. Basis of framework 

Forces driving adoption of forest innovations are complex and require an equally complex analytical 

framework. Drawing from Bengston et al., (1988) and improvements by Kowero and Spilsbury (1997); 

Spilsbury et al., (1999); Thornton et al., (2000); Spilsbury et al., (2003); and Armstrong, (2005), a similar but 

improved framework was used to determine the influence of facilitieson adoption of forest innovations in 

Kenya. 

 

3.2. Study area 

The study area is limited to Kenya, whose location, socio-economic and biophysical environment has been 

described by different authors (Wass, 1995; Maundu and Tengnäs, 2005; FAO, 2010). Kenya’s provisional 

population as at 2012 was 40.7 million people comprising about 8.8 million households (GoK, 2013b; KNBS, 

2013). GoK (2013a) projects a population density of 80.3 people km
2
 by 2017, which is likely to put more 

pressure on depletion and degradation of natural resources, hence demand on institutional facilities to respond 

as appropriate.  

3.3. Research design 

The unit of study was an institution. A cross-sectional comparative design was used to collect and analyse data 

from which logical conclusions were drawn (Fankfort-Nachmias and Nachmias, 2004; KIPPRA, 2005). The 

study duration was in line with the Government of Kenya’s financial years 2002/2003 to 2010/2011. 

Triangulation technique was used to indicate the contribution of each capacity indicator described by 

mathematical expression (1) and used in data analysis and presenting the results. Methodological flow adopted 

the conceptual framework in Fig. 2. 

 

3.4. Population and Sampling design 

Apopulation of 71 legislated or registered institutions, which are directly or indirectly involved in 

conservation activities, was used as a sample frame. According to Neuman (1997), a minimum of 10 % 

sample size is recommended as a standard for a population of less than 100 under investigations. To minimise 

sampling error and achieve a higher response, the study sample size consisted of 51 institutions. 

 

Purposive sampling was used due to the heterogeneity and difference in the number of institutions in each 

category. Casely and Kumar (1988) observes that above 20 % sampling ratio, the sampling error remains 

relatively constant. A sampling ratio of 68 % was purposively used for this study. Sample sizes were stratified 

by category as follows: 32 public; 15 NGOs; and 4 private, all of which were surveyed. The stratification 

indicates that the public sector still dominates provision of conservation services in Kenya. 

 

3.5. Data collection 

Data collection involved the administration of a structured questionnaire taking cognisant of validity and 

reliability (Neuman, 1997; Frankfort-Nachmias and Nachmias, 2004; Phelan and Wren, 2007).the main 

elements included; name of institution, vision, mission, mandate and governance, functional categories and 
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internet and non-internet based physical facilities and equipment. Prior mail contacts, visits and discussions 

were made with the respective heads or senior officers of relevant institutions, to obtain quantitative and 

qualitative information. Although attempts were made to obtain the full complement of data required, the 

study observed that poor record keeping, bureaucracy, and reluctance to provide particularly data on financial 

resources were evident. 

 

3.6. Data analysis 

EXCEL was used for data entry and as a framework for the analytical quantitative model. SPSS involving 

Levene’s Test of Equality of Variances was used for comparative data analysis to establish the institutional 

facility needs, show the general trends and significant associations in the variables under investigation 

(http://academic.udayton.educ/gregelvers/psy216/spss.ttests.htm). The model was used to process data into 

values, tables and graphs to show the trends and normalised quartile values for the indicator. Each indicator 

value was also plotted against the sample quartile values. Quartile based-graphs were used to establish the 

differences in capacity variation  

 

In this study, institutional facility (FA) needs was reflected by their status, availability and how it was planned 

to influence adoption of forest innovations. The indicator was expressed as: 

FA=∑
=

10

1i

h ………………………………………………………………1 

Where: 

i=ith conservation-related institution; 

h=measure of the condition of facilities in the ith institution.  

Quartile graphs were interpreted by the following criteria: i) an indicator value at the top of the 1
st
 quartile 

reflected the maximum value or the expected highest level (absolute value = 16.0) and region of excellence for 

that indicator in the survey sample; ii) the value on the boundary of the 2
nd

 and 3
rd

 quartile reflects the median 

value, which corresponds to the expected variation or common cause region, where institutions are expected to 

have adequate the capacities necessary for adoption of forest innovations unless a change occurs; and iii) the 

bottom of the 4
th

 quartile reflected the minimum value expressed as the unexpected variation or special cause 

region, whose variability should be investigated and acted on. Thus, the model attempts to provide evidence of 

capacity gaps, which must be identified and addressed to allow adoption of forest innovations to thrive. 

However, a nil value does not necessarily imply low capacity or absence of value, but also the reluctance and 

uncertainty among the respondent institutions to provide data. 

 

4. RESULTS AND DISCUSSION 

Institutional characterisation 

The study notes that the quantitative analytical model is sensitive to requirement for comprehensive data and 

for informed decision (Cheung, 2012). Of the surveyed institutions, 62.7% were public, 29.4% NGOs and 

7.8% private, respectively. The distribution shows that public institutions are the major players involved in, or 

are supporting conservation activities in Kenya.The responses represented six different institutional functional 

categories, namely; provision of service (PS) 33.4%, training and research (TR) 9.8%, higher and tertiary 

education (HT) 17.6%, regional development (RD) 11.8%, local authorities (LA) 17.6%, and commercial 
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(COM) at 9.8% (Fig 3). This implies that an overarching feature of the institutions was their complementary 

and mutually reinforcing mandates in relation to environmental conservation (Koech, 2006; UNEP, 2006). 

 

Of the 51 surveyed institutions, 45 comprising 88.2% indicated the presence of instruments of governance. 

This translated to majority of the sampled institutions having set down rules that seek to define and inspire 

actions, and verify performance (Johnson et al., 2011). 

 

4.1 Distribution of facilities among institutions 

Facilities grid in Fig. 4 indicates the presence of equal strength, described as adequate to influence adoption of 

forest innovations.The upper and lower indicator values are about 10, respectively, whose variation region lies 

within the quartile of “common cause” or “expected” variation region. Within this quartile region, there was 

no facilities gap or limitation to warrant investigation and that inform actions to be taken. The study 

established thatnone of the institutions had any facilities gap or limitations that warrant investigation to inform 

actions to be taken. However, proficient communicative processes, is an important complement to favourable 

institutional facilities to influence adoption of appropriate innovations.  

 

Facilities survey included office buildings, on-station and on-farm conservation facilities; library facilities 

such as publications, digital and audio-visuals materials; internet/LAN computers and accessories, sharing 

resources;ASK showground stand: transport fleet; and communication (phone, e-mail). The results also show 

that of the 51 surveyed institutions, only one had realised the highest level of performance excellence under 

this indicator. Therefore, adequate supportive facilities are a fundamental component in enhancing adoption of 

forest innovations. 

 

4.2 Adequacy of support facilities in enhancing adoption of forest innovations 

Testing the adequacy of support facilities was linked to the hypothesis: adequacy of support facilities have no 

influence on adoption of forest innovations across relevant institutions (H0) and adequacy of support facilities 

have no influence on adoption of forest innovations across relevant institutions (H1). Two extreme variables 

none and good were used. None denotes a zero (0) score, while good denotes three (3). In this example, zero 

score means there are no facilities to influence adoption of forest innovations while three means there are good 

facilities to influence adoption forest innovations. 

 

Table 1 presents the perception of the respondent institutions of their support facilities on a score of 0 to 3 

(M).  

 

Now, ∑Mf/∑f is 882/460 = 1.917. Since the numbers are absolute values, 1.917 < 2. Thus, the rating is 

relatively below adequacy, despite availability. The results of the distribution of the mean score and 

comparison of the mean of the variables are as presented in Table 2. 

 

The t-test result in Table 2, clearly indicate that p > α value. Thus, the study fails to reject the null hypothesis 

(Ho) and observe that adequacy of support facilities have no influence on adoption of forest innovations. 
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Hence, the study rejects the alternative hypothesis, which proposes that adequacy of support facilities have 

influence on adoption of forest innovations across relevant institutions. 

 

Table 3 presents the perception on conservation investment in relation to adequacy of support facilities based 

on a score (m) of 0 to 1. 

 

Now, ∑mf/∑f = 141/437=0.323.Since the numbers are absolute values, 0.323 < 1. Thus, the rating is relatively 

below adequacy, despite funding allocation. This implies that most of the institutions do not allocate adequate 

funds as conservation investments (CIN). 

 

Combining the facilities (1.917) and conservation investment (0.323) values indicate that FA and CIN are 

below adequacy we fail to reject the null hypothesis (H0) –that the adequacy of support facilities have no 

influence on adoption of forest innovations across relevant institutions. 

 

Thus, combining the results within this test hypothesis, it is observed that the value of p>α =0.05, so we fail to 

reject the null hypothesis (H0) that adequacy of support facilities have no influence on adoption of forest 

innovations across relevant institutions. This implies we have failed to observe a statistically reliable 

difference in the adequacy of support facilities to influence adoption of forest innovations. Hence, we reject 

the alternative hypothesis (H1) that adequacy of support facilities have influence on adoption of forest 

innovations across relevant institutions. 

 

Since, the results are consistent with the null hypothesis (H0), they confirm that across and within institutions 

in Kenya, the adequacy of institutional facilities, have no influence on adoption of forest innovations. 

 

5. CONCLUSION AND RECOMMENDATIONS 

Institutional facilities are important because of their relationship with performance. The study suggests that 

institutions and systems that integrate different types of facilities should be strengthened to enhance the 

relative influence of available facilities on adoption of forest innovations and improve quality of service 

delivery. Although the hypothesis indicated that available facilities have no influence on adoption of forest 

innovations (P>α), all institutions attribute adoption of innovations to available facilities. Across institutions, 

ICT presents conservation initiatives with opportunities for enhancing awareness on adoption of forest 

innovation processes. However, the challenge is how to ensure efficient use and management, optimise 

resource requirements and invest in ICT infrastructure for sustained growth and influence on adoption of 

forest innovations. The main beneficiaries include forest-related institutions in Kenya. The study contributes 

directly to their vision, mission, and activities as well informing policy.  

 

The study recommends the following added value to influence adoption of innovations: 

1. Improve capacity: Linking institutional facility needs and conservation characteristics to actions are 

critical to influencing adoption of forest innovations. 

2. Embrace the capacity model: Institutions should embrace the objective quantitative analytical model 

(Spilsbury et al., 2003; Mukolwe, 2015) to link human capital data with institutional capacity as a 
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source of positive influence on adoption of forest innovations. However, availability comprehensive 

data underpins the realisation of the model’s potential. 

3. Invest in institutional facilities: Ensure that institutional systems of investment in facilities compares 

with the best elsewhere to influence adoption of forest innovations. 

4. Inform policy on adequacy of institutional facility needs: Inform policy at national, county and 

institutional level of the need to avail adequate and appropriate institutional facility needs. 
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6. TABLES AND FIGURES 

6.1 Tables  

Table 1: Perception of adequacy of support facilities 

Rating Score (M) F Mf 

None 0 54 0 

Poor 1 77 77 

Adequate 2 182 364 

Good 3 147 441 

Total  460 882 

 

Table 2: Comparison of mean of two variables on available facilities as none or good 

Indicators N Mean SD t df sig 

Is there institutional budget allocated to conservation /extension/ technology dissemination? 

On-station conservation 

activities 

None 5 1.00 0.71    

Good 17 0.76 0.44 0.92 20 0.37 

On-farm conservation 

activities 

None 27 0.80 0.43    

Good 27 0.93 0.48 0.84 26 0.41 

ASK Show ground None 32 0.88 0.49    

Good 32 0.88 0.34 0.50 31 0.96 

Transport fleet None 22 0.67 0.56    

Good 22 0.95 0.22 -1.65 21 0.11 
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Table 3: Perception on conservation investment for support facilities 

Rating M F mf 

No 0 296 0 

Yes 1 141 141 

Total  437 141 

 

6.2. Figures 

The figures presented are drawn from Mukolwe (2015). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

NB: Level 1 – Empirical Level 2 – Operational Level 3 – Theoretical 

Fig. 1: Theoretical framework of institutional capacity 

  

Level 1 

Level 3 

Level 2 

 

Visible 

Adoption 

Content Process 

Tangible 

Resources 

(non-intellectual 

capital) 

Intangible 

Resources 

(intellectual 

capital) 

In
fr

as
tr

u
ct

u
ra

l 

C
ap

it
al

 
G

o
v

er
n

an
ce

 
F

in
an

ci
al

 

C
ap

it
al

 

O
rg

an
is

at
io

n
al

 

C
ap

it
al

 
S

o
ci

al
 C

ap
it

al
 

H
u

m
an

 

C
ap

it
al

 

Intervening 

• Legislative 

framework 

 

• International 

agreements 

 

• Policy 

framework 

 

• Institutional 

framework 

Intervening variables 



International Journal of Scientific Research and Innovative Technology  ISSN: 2313-3759 Vol. 3 No. 9; September 2016 

 

78 

 

Independent variables    Intervening variables   Dependent variables 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2: Conceptual framework of institutional capacity 

 

 

 

Fig. 3: Distribution of institutional facilities by functional categories 
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Fig.4: Distribution of facilities among institutions 
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