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Climate change impacts have driven initiatives like eco-village projects to implement 
Climate Change Adaptation (CCA) practices in vulnerable communities. However, 
their sustainability post-funding is uncertain. This study investigates how Relative 
User Satisfaction (RUS) and Critical Success Factors (CSF) influence CCA practice 
sustainability in Chamwino and Igunga agro-ecological zones, Tanzania. Using 
the Technology Acceptance Model (TAM) and Pinto’s Project Success Theory, 
we assessed RUS and CSFs’ comparative effects on sustainability. Data from 295 
respondents implementing CCA practices were collected via using household 
surveys, Key Informant Interviews, and focus group discussion. Polychoric 
correlations, Multiple Correspondence Analysis, and multivariate ordered logit 
modeling evaluated sustainability (low, medium, high). Soil water conservation 
showed the highest sustainability (70.3%), followed by tree planting (66.3%), while 
energy-efficient cooking stoves had the lowest (48.7%). Strong correlations existed 
between soil water conservation, ox-drawn tillage, and tree planting (p < 0.001), 
with weaker correlations for energy-efficient stoves (p < 0.01). Perceived Image 
strongly influenced sustainability (β = 0.912–1.198, p < 0.001), especially for tree 
planting, followed by Accountability (β = 0.876–1.152, p < 0.001) and Transparency 
(β = 0.567–0.784, p < 0.01). Self-efficacy (β = 0.567–0.912, p < 0.05) and Usability 
(β = 0.645–0.812, p < 0.001) also impacted sustainability, while Individual Performance 
had minimal effect. CSFs like Self-efficacy, Perceived Image, Accountability, and 
Transparency increased sustainability probability by 16.5–19.4%. Low sustainability 
reflects social and governance barriers. RUS and CSF significantly influenced 
CCA practice sustainability, enhancing resilience through user perceptions and 
institutional support. Policymakers should integrate RUS and CSFs into CCA 
strategies, prioritizing community engagement, institutional support, and targeted 
interventions like subsidies and training to enhance post-funding sustainability. 
These findings highlight the critical role of user-focused governance in sustaining 
CCA practices long-term.
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1 Introduction

Climate change poses a serious challenge to economic 
development, with the nature and type of development having 
implications for society to climate change impacts (Agrawala et al., 
2012). Human-induced climate variation is reshaping ecosystems, 
economies, and societies worldwide, with profound impacts on 
livelihoods, food security, and biodiversity (Intergovernmental Panel 
on Climate Change, 2022). Globally, rising temperatures, extreme 
weather events, and sea-level rise threaten communities, agriculture, 
and infrastructure, disproportionately affecting vulnerable 
populations (World Bank, 2023). In Africa, the impacts are amplified 
due to high dependence on rain-fed agriculture, limited adaptive 
capacity, and socio-economic challenges, with 75% of the most 
affected populations residing in rural areas (African Development 
Bank Group, 2025). The continent faces exacerbating poverty and 
displacement due to a decline in crop yields from 15 to 35% in some 
regions, water scarcity, and increased frequency of droughts and 
floods (Serdeczny et al., 2016).

Tanzania has already been experiencing real and visible impacts 
of climate change; by 2,100, mean annual temperatures are projected 
to increase by approximately 2–4 °C across many zones of the country, 
with some regions (western, highlands, northern coast) expected to 
warm by up to 3.3–3.4 °C under high emissions scenarios (United 
Republic of Tanzania, URT, 2023; UNIQUE Forestry and Land Use, 
2020). Climate projections indicate that northern and southern parts 
of the country would experience an increase in rainfall ranging from 
5 to 45% and that most parts of the country might experience a 
decrease in rainfall of 10–15% (Mwandosya et al., 1998). The major 
observed impacts of climate change include severe floods, frequent 
and prolonged droughts, rising sea levels, crop failure, loss of livestock, 
lower water availability and quality and an increase in vector and 
water-borne diseases (Githeko et al., 2000; Patz et al., 2005). Heavy 
rains, floods, drought and landslides in Tanzania have resulted in 
internal displacement, food shortages and increased disease 
transmissions. Vulnerability to climate change is prolonged through 
deforestation and biomass degradation, impacting over 90% of wood 
fuel-dependent households (Komba and Muchapondwa, 2018).

As the effects of climate change continue to be tangible, there has 
been a demand for proper and integrated actions (Pielke et al., 2007; 
Klein, 2011) to help the affected communities. Different actions have 
been employed all over the world, based on mitigation, to prevent 
greenhouse gas (GHG) emissions or reduce their atmospheric 
concentration, or adaptation to adjust to actual or expected climate 
and its effects (Field and Barros, 2014). Adaptation to climate change 
is at the intersection of science, communities and decision-making, 
with different spatial and temporal scales (Scarlett, 2011), and is 
influenced by social issues, financial resources, political context, 
public awareness, politicization of climate change or scientific 
uncertainty (Carlson and McCormick, 2015).

Efforts to address climate change impacts in Tanzania have 
included mitigation to reduce greenhouse gas emissions and 
adaptation to adjust to changing conditions (Field and Barros, 2014). 
Since 2011, Tanzania has implemented CCA practices through 
eco-village projects supported by donors like the European Union and 
AGRA, focusing on agriculture, water, and energy sectors (Kunze and 
Avelino, 2015). However, empirical evidence reveals a critical 
challenge, whereby the sustainability of CCA practices often declines 

within 3–5 years post-funding. A significant research gap exists in 
understanding the factors driving the long-term sustainability of CCA 
practices in specific agro-ecological contexts, as sustainability hinges 
on aligning interventions with community needs, capacities, and 
external support structures (Mngomezulu et  al., 2023; Mdoe and 
Kilawi, 2024). Existing studies have been focusing on immediate 
adoption or short-term outcomes of CCA interventions, with limited 
attention to their sustained implementation beyond external funding. 
For instance, while frameworks like the Technology Acceptance 
(TAM; Davis, 1989) highlight user satisfaction through perceived ease 
of use and usefulness as critical to adoption they fall short in 
explaining how these perceptions interact with project governance 
factors to ensure longevity. Similarly, Pintos Project Success Theory 
identifies Critical Success Factors (CSFs) such as accountability, 
transparency, and community engagement as essential for project 
success (Agyekum et al., 2024), yet its application to CCA sustained 
implementation remains underexplored. The interplay between RUS 
and CSFs has not been systematically examined in the context of 
Tanzanias agro-ecological zones, creating a theoretical gap in 
understanding how they interact in influencing CCA 
practices sustainability.

This study addresses the identified gaps by investigating the 
interplay of RUS and CSFs in sustainability of CCA practices in 
Chamwino and Igunga eco-villages, Tanzania. Empirically the study 
evaluates drivers of CCA practice’s sustainability 5 years post-funding, 
providing evidence on their long-term viability. Theoretically the 
study integrates Technology Acceptance Model (TAM) and Pintos 
Theory of Project Success to develop a new framework for analyzing 
the combined influence of user perceptions and governance factors on 
CCA sustainability. The study also provides context-specific insights 
into Tanzanias agro-ecological zones, informing scalable strategies for 
resilient adaptation.

The main objective of this study is to evaluate how RUS and CSFs 
shape the sustained implementation of these CCA practices, 
addressing a gap in understanding their long-term viability in specific 
agro-ecological contexts. The research questions guiding this study 
are: (1) To what extent are CCA practices are sustainable in Chamwino 
and Igunga after funding? (2) What interdependencies exist among 
the CCA practices? (3) How do RUS and CSFs influence sustainability 
of CCA practices?

Sustainability in this study is pinned on the continued 
implementation of CCA practices by beneficiaries 5 years after 
external funding ends (Mahonge, 2013; Scheirer and Dearing, 2011). 
Khalifeh et  al. (2023) distinguish between project product 
sustainability (sustained outcomes like improved agricultural yields) 
and project process sustainability (ongoing management and 
activities). Studies, such as Hoque et al. (1996) on water and sanitation 
practices in Bangladesh, show that user acceptance significantly 
enhances sustainability post-implementation, while Pollnac and 
Pomeroy (2005) found that community perceptions of benefits drive 
continued engagement in coastal management projects. Sustainability 
is thus contingent on aligning interventions with community needs, 
capacities, and external support structures (Scheirer and 
Dearing, 2011).

The findings of this study aims to guide inclusive policy 
frameworks and extension strategies that enhance community 
resilience against escalating climate challenges. By identifying 
actionable strategies to ensure the sustainability of CCA practices, 

https://doi.org/10.3389/fclim.2025.1671911
https://www.frontiersin.org/journals/climate
https://www.frontiersin.org


Baradyana et al.� 10.3389/fclim.2025.1671911

Frontiers in Climate 03 frontiersin.org

this study contributes to sustainable development in Tanzania’s 
agro-ecological zones. It provides evidence-based insights for 
donors, governments, and communities to design interventions 
that align with local capacities and needs, thereby reducing the 
risk of post-funding decline. Ultimately, the study seeks to 
advance the global discourse on climate adaptation by 
demonstrating how user satisfaction and project governance can 
be  leveraged to sustain CCA practices in resource-constrained  
settings.

1.1 Theoretical framework

This study lays its theoretical foundation on the Technology 
Acceptance Model (TAM) and Pinto’s theory of Project Success, to 
examine the influence of Relative User Satisfaction (RUS) and Critical 
Success Factors (CSFs) on the sustainability of Climate Change 
Adaptation (CCA) practices in Chamwino and Igunga, Tanzania. 
These theories provide a strong framework to assess how user 
perceptions and project management factors drive the sustained 
implementation of practices like tree planting, soil water conservation, 
and energy-efficient cooking stoves.

The TAM, developed by Davis (1989), assumes that user adoption 
and sustained use of technologies or practices depend on two core 
constructs: perceived usefulness (the belief that a practice enhances 
performance) and perceived ease of use (the belief that a practice is 
effortless to implement). These perceptions shape RUS, influencing 
long-term engagement. In this study, RUS is operationalized through 
proxy indicators such as self-efficacy, subjective norms, usage 
experience, perceived risks, output quality, results demonstrability, 
perceived image, compatibility, usability, and relevance, which 
collectively determine community acceptance and continuation of 
CCA practices. Whilst Pinto’s Project Success Theory, developed by 
Pinto and Slevin (1987), assumes that project success hinges on 
internal (project management) and external (stakeholder engagement) 
factors. Key CSFs include top management support (resource 
provision, communication, and expert guidance) and monitoring and 
feedback (systematic tracking and actionable feedback). These factors 
ensure alignment with project goals and stakeholder needs, fostering 
sustainability. In this study, CSFs are operationalized through 
accountability, transparency, resource provision, and community-
based monitoring and evaluation (M&E) frameworks, which support 
the sustained implementation of CCA practices post-funding.

TAM has been criticized for its narrow focus on individual 
perceptions, often overlooking contextual factors like socio-economic 
constraints or cultural influences, which are critical in developing 
countries (Venkatesh and Bala, 2008). For instance, in rural Tanzania, 
limited access to resources or education may undermine perceived 
ease of use, limiting TAM’s explanatory power. Additionally, TAM 
may not fully capture the long-term dynamics of sustainability, as it 
primarily focuses on initial adoption (Bagozzi, 2007). While Pinto’s 
Project Success Theory is critiqued for its project-centric perspective, 
which may underemphasize community-driven factors in 
sustainability (Ika et  al., 2012). Critics argue that its emphasis on 
top-down management (e.g., top management support) can 
marginalize grassroots participation, particularly in donor-funded 
projects where external priorities may conflict with local needs 
(Agyekum et al., 2024). Furthermore, the theory’s broad CSFs may 

lack specificity for context-specific challenges, such as governance 
barriers in agro-ecological zones.

Despite these critiques, TAM and Pinto’s Project Success Theory 
remain highly relevant for analyzing the sustainability of CCA 
practices in Chamwino and Igunga. TAM’s focus on RUS, particularly 
through factors such as perceived image, self-efficacy and usability, 
explaining why practices like tree planting, soil water conservation 
and others sustain after funding, as communities perceive tangible 
benefits and ease of implementation (Oguntuase et al., 2023). These 
findings align with TAM’s assumption that user satisfaction drives 
sustained engagement, despite socio-economic barriers reducing the 
sustainability of practices.

Pinto’s theory complements TAM by highlighting CSFs like 
accountability and transparency, which significantly enhance 
sustainability. These factors underscore the importance of governance 
and community engagement, aligning with Pinto’s emphasis on 
stakeholder coordination and feedback (Pinto and Prescott, 1988). For 
instance, strong community-based M&E frameworks supported 
sustained soil water conservation, while weak governance contributed 
to lower sustainability of energy-efficient stoves. By integrating TAM 
and Pinto’s theory, this study reveals how RUS and CSFs interact to 
address social and governance barriers, providing actionable insights 
for policymakers to design resilient CCA strategies.

1.2 Conceptual framework

The conceptual framework presented in Figure  1 integrates 
Relative User Satisfaction (RUS) indicators and Critical Success 
Factors (CSFs) with the sustainability of Climate Change Adaptation 
(CCA) practices. In this study, sustainability the dependent variable is 
defined as the continued implementation of CCA practices, such as 
tree planting, the use of farmyard manure, ox-drawn tillage, soil and 
water conservation, and energy-efficient cooking stoves, 5 years after 
the cessation of donor funding (Mahonge, 2013). Relative Users 
Satisfaction is derived from TAM, with indicators such as Self-Efficacy, 
Subjective Norms, Usage Experience, Output Quality, Results 
Demonstrability, Perceived Image and Usability. Critical Success 
Factors are derived from Pinto’s theory of project success with 
Resources provision, Communication, Experts provision, Individual 
Performance, Expected results, Accountability, Transparency, 
Experience sharing and Cooperation. This framework posits that RUS 
and CSFs interact to create an enabling environment for sustained 
implementation of CCA practice, addressing social and governance 
barriers identified in the study. By combining TAM’s user-centric 
focus with Pinto’s governance-oriented factors, the framework 
provides a comprehensive lens to explain determinants of CCA 
practices sustainability.

2 Methodology

2.1 Study design and area

This study adopted a cross-sectional research design to investigate 
the influence of Relative Users Satisfaction (RUS) and Critical Success 
Factors (CSFs) on the sustainability of Climate Change Adaptation 
(CCA) practices. The design was selected due to its ability to allow 
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collection of data at a single point in time, while providing a logical 
structure for capturing complex phenomena across diverse 
populations (Van Valkengoed et al., 2021; Dubash and Jogesh, 2021). 
This design enabled efficient collection of both qualitative and 
quantitative data for the study within a specified period of time.

Chamwino and Igunga districts were purposively selected as case 
studies due to their involvement in eco-village projects between 2015 
to 2019. The eco-village projects were ECO-ACT (Eco-Adaptation to 
Climate Change in Central Tanzania) and IACCA (Integrated 
Approaches for Climate Change Adaptation). These districts, located 
in central and western Tanzania represent two agro-ecological zones 
vulnerable to climate change impacts, such as droughts and erratic 
rainfall, making them ideal for studying CCA sustainability 
(Mwandosya et al., 1998). The attached Figure 2 is a Map illustrating 
study areas positions within Tanzania: Chamwino in Dodoma Region 
(central plateau) and Igunga in Tabora Region (western plateau). The 
map highlights study villages which are Idifu and Miganga in 
Chamwino, and Mbutu and Mwabakima in Igunga. Both districts 
represent Tanzania’s rain-fed agricultural systems, where over 70% of 
the population depends on farming, making them ideal for examining 
post-funding sustainability amid climate variability.

2.2 Sampling processes

This study employed a mixed sampling strategy to select 
household beneficiaries who actively participated in implementing 

CCA practices within the study area. Purposive sampling was used 
to identify households based which adopted and implemented CCA 
practices, such as tree planting, soil water conservation, and energy-
efficient cooking stoves, during and after the funding. This approach 
ensured that only respondents with direct experience in CCA 
practices were included, enhancing the relevance of data to the 
study’s focus on sustainability, RUS, and CSFs (Ali and 
Erenstein, 2016).

To determine the sample size, Cochran’s formula (Cochran, 1977) 
was applied for random sampling within the purposively selected 
population, yielding a sample of 295 households from a total of 1,115 
beneficiary households across four villages (Idifu, Miganga, Mbutu, 
and Mwabakima). The formula is:

	 ( )
( ) ( ) ( ) ( )

( ) ( ) ( ) ( ) ( )
= = =

− + − +

22

2 2 2
1.96 . 0.5 . 0.5 . 1115z .p.q.N

295
e N 1 z .p.q 0.05 . 1115 1 1.96 2. 0.5 . 0.5

n

where:
n is the sample size,
N is the total number of beneficiary households in the four villages 

(1,115),
e is the level of precision (0.05),
p is the sample proportion (0.5),
q is 1−p,
z is the z-value for the confidence level given (1.96 for 95% 

confidence).

FIGURE 1

Conceptual framework indicating the combined linkage between relative users satisfaction and critical success factors toward sustainability of CCA 
practices.
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The sample was proportionally distributed across the villages 
based on their beneficiary populations: 137 respondents from 
Chamwino District (Idifu: 429 beneficiaries, Miganga: 101 
beneficiaries) and 158 respondents from Igunga District (Mbutu: 355 
beneficiaries, Mwabakima: 230 beneficiaries), as shown in Table 1. 
This proportional allocation ensured representative coverage of 
diverse agro-ecological contexts and implementation experiences, 
supporting strong analysis of sustainability variations.

2.3 Data collection methods and 
instruments

This study employed a mixed-methods approach, integrating 
qualitative and quantitative data collection to ensure strong findings 
through triangulation and to facilitate generalizable insights into the 
sustainability of CCA practices in Chamwino and Igunga, Tanzania. 
The combination of methods allowed for a wide analysis of RUS and 
CSFs, capturing both statistical trends and nuanced community (Ali 
and Erenstein, 2016). Data collection occurred from November 2023 
to January 2024, targeting households and stakeholders involved in 
the ECO-ACT and IACCA eco-village projects (2015–2019). A 
structured household survey was administered to 295 purposively 
selected beneficiaries who actively implemented CCA practices, such 
as tree planting, soil water conservation, and energy-efficient cooking 
stoves. The survey instrument was pre-tested with 30 respondents in 

Chololo eco-village, Dodoma region, to ensure clarity, relevance, 
reliability, and validity, with adjustments made to improve question 
precision and respondent comprehension. The survey collected data 
on sustainability levels and RUS indicators like perceived ease of use 
and usefulness. Secondary data, including project reports and climate 
adaptation records, were sourced from relevant websites (e.g., 
ECO-ACT and IACCA archives) and local government offices in 
Chamwino and Igunga to complement primary data and contextualize  
findings.

To gain in-depth insights into the implementation and 
sustainability of CCA practices, four Focus Group Discussions (FGDs) 
were conducted, each involving 10 purposively selected participants 
from the villages of Idifu, Miganga, Mbutu, and Mwabakima. These 
FGDs explored community perceptions of CSFs, such as accountability 
and transparency, which influenced sustainability. Additionally, 10 

FIGURE 2

Map of Tanzania with study areas (Chamwino and Igunga).

TABLE 1  Study respondents by district, ward and villages.

District Ward Village Total 
beneficiaries

Sample 
size

Chamwino Idifu Idifu 429 137

Miganga 101

Igunga Mbutu Mbutu 355 158

Mwabakima 230

Total 1,115 295
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Key Informant Interviews (KIIs) were conducted with six local 
government representatives (ward extension officers and political 
leaders), two project implementers (from the Institute of Rural 
Development Planning in Dodoma and Heifer International in 
Igunga), and two NGO representatives. These interviews provided 
expert perspectives on governance, resource provision, and barriers 
to sustained adoption, enriching the qualitative analysis.

2.4 Data processing and analysis

The data collected from household surveys, focus group 
discussions, and key informant interviews in Chamwino and Igunga, 
Tanzania, were processed and analyzed using Stata software (version 
18) to evaluate the sustainability of Climate Change Adaptation 
(CCA) practices post-funding (2015–2019). Descriptive statistics, 
including frequencies and percentages, characterized the extent of 
CCA practice implementation, while inferential statistics tested the 
significance of relationships between variables, such as Relative User 
Satisfaction (RUS) and Critical Success Factors (CSFs), and their 
impact on sustainability. The mixed-methods approach ensured 
robust analysis by triangulating quantitative trends with qualitative 
insights on governance and user perceptions. The analysis was 
structured into three key components: assessing sustainability levels, 
examining interdependencies among practices, and evaluating the 
influence of RUS and CSFs on long-term adoption.

Descriptive analysis was used to quantify the sustainability of 
CCA practices—tree planting, soil water conservation, farmyard 
manure use, ox-drawn tillage, and energy-efficient cooking stoves, 
5 years post-funding. Implementation extent was categorized as Low 
(1), Moderate (2), or High (3) based on frequency and percentage 
distributions. Polychoric Correlation analysis (r) was performed to 
determine the relationship among CCA practices. Polychoric 
correlations is suitable for estimating the association between latent 
continuous variables with ordinal scale nature (1 = Low, 2 = Moderate, 
3 = High) underlying the ordinal responses, hence providing a robust 
measure for non-normal data (Nguyen et al., 2016). To ensure validity 
and reduce redundancy of the RUS and CSFs constructs, Multiple 
Correspondence Analysis (MCA) was conducted, resulting to 
selection of final ten variables after a good score of Cronbach’s Alpha 
> 0.7. To determine the extent to which one unit change in RUS and 
CSF constructs influence the change in implementation of CCA 
practices, the Marginal effects (dy/dx) analyisis was conducted. 
Marginal effect analysis is proven to be suitable on determining how 
the dependent variables change in response to changes in the 
independent attributes (Perraillon et al., 2019).

The marginal effects (dy/dx) were computed as follows:

	
( ) ( )βφ β

∂
′

=
=

∂

P Y j
X

X

where ( )φ β′X  represents the probability density function of the 
normal distribution.

2.4.1 Multivariate ordered logit model
Multivariate Ordered Logit Model was used to determine the 

influence of CSFs and RUS on sustainability of Climate Change 
adaptation practices. Ordered probit model is suitable when the 

dependent variable has more than two categories with a meaning 
(McKelvey and Zavoina, 1975). Ordered progression refers to the 
situation in which each category represents a level of intensity or 
importance higher than the previous one. The model was employed 
in this study because sustainability is measured on 3 continuum of 
Low (Score 1), medium (Score 2) and high (Score 3) for multiple CCA 
practices to generate the dependent variable.

Since sustainability is an ordinal variable, the ordered logit model 
was used to identify the factors (independent variables) like Top 
Management, Provision of resources, Provision of experts, Self-
efficacy, Subjective norms, Usage experience, Perceived risks, Output 
quality, Results demonstrability, Perceived image, Compatibility, 
Usability and Relevance toward sustainability of CCA practices

	
∗ ′= β +k XkY k

Where:

	•	 ∗
kY ∗: Latent continuous propensity for sustainability of practice k

	•	 X: Vector of independent variables (CSFs, RUS, controls).
	•	 βk: Vector of coefficients for practice k k k, capturing the effect of 

each predictor.
	•	 ϵk: Logistic error term with variance π2/3 correlated 

across practices

The sustainability levels were categorized as follows:

	

( )
( )
( )

∗

∗

∗

 ≤ τ
= τ < ≤ τ


> τ

1

1 2

k 2

1, if Y Low sustainability

Y 2, if Y Moderate sustainability

3, if Y High sustainability

k

k k

3 Findings and discussion

3.1 Sustainability extent of climate change 
adaptation practices across the zones after 
funding

The sustainability of Climate Change Adaptation (CCA) practices 
in Chamwino and Igunga, Tanzania was assessed by evaluating the 
extent of their continued implementation 5 years after the funding 
period of the ECO-ACT and IACCA eco-village projects. Findings 
from the study indicated sustainability in implementation of CCA 
practices as indicated on Table 2. Soil water conservation exhibited the 
highest sustainability, with 70.3% of respondents rating it as high, 
followed by tree planting at 66.3%. Ox-drawn tillage and use of farm 
yard manure also showed strong sustainability, with 60.7 and 59.7% 
rated high, respectively. Conversely, the use of energy-efficient 
cooking stoves had the lowest sustainability, with 48.7% rated low and 
only 29.3% rated high. Moderate sustainability was reported across all 
practices, ranging from 19.5% for soil water conservation to 24.0% for 
ox-drawn tillage. These findings indicate that while most CCA 
practices are perceived as highly sustainable, other practices need 
targeted interventions to enhance their sustainability. The high 
sustainability of soil water conservation and tree planting practices 
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reflects their affordability and alignment with local context, as 
low-cost interventions are more likely to persist post-funding. The 
practices are also well known for enhancing soil moisture and 
environmental stability, supporting long-term resilience. Moderate 
sustainability of practices such as the use of farmyard manure suggests 
partial alignment with local resources but potential limitations in 
availability or knowledge, while the low sustainability of energy-
efficient cooking stoves indicates technology, financial and 
cultural setbacks.

These findings align with various studies, including Nguyen et al. 
(2016), in which low-cost practices, such as soil conservation and 
agroforestry, were found more likely to be sustained post-funding due 
to their affordability. In contrast, low sustainability of energy-efficient 
cooking stoves faced barriers, including high maintenance costs and 
cultural preferences for traditional cooking methods, which hindered 
adoption (Mdoe and Kilawi, 2024). The findings suggest that practices 
requiring minimal financial investment and cultural compatibility 
achieve higher sustainability, while technological interventions need 
tailored support to overcome economic and social constraints.

3.2 Interdependence in the implementation 
of climate change adaptation practices

The interdependence among Climate Change Adaptation (CCA) 
practices in Chamwino and Igunga, agro-ecological zones was 
analyzed to understand synergistic relationships influencing their 
sustainability, 5 years after the funding period. Polychoric correlation 
analysis results in Table  3 revealed significant interdependencies 
among the five Climate Change Adaptation (CCA). Strongest 
correlations were observed between soil water conservation and 
ox-drawn tillage (r = 0.452, p < 0.001) and tree planting (r = 0.438, 
p < 0.001), indicating robust interdependence among soil management 
and agroforestry practices. The use of farmyard manure showed 
significant correlations with soil water conservation (r = 0.419, 
p < 0.001) and tree planting (r  = 0.364, p < 0.001), while energy-
efficient cooking stoves exhibited the weakest correlations with other 
practices ranging between (r = 0.241–0.297, p < 0.01).

The strong correlations between soil water conservation, ox-drawn 
tillage, and tree planting indicate synergistic relationships that enhance 
climate resilience by improving soil moisture, structure, and agricultural 
productivity. These findings align with a study by Nguyen et al. (2016) 
in which practices enhancing soil moisture and structure complement 
agroforestry efforts for climate resilience. The observed correlations 

among soil-based and agroforestry practices suggest complementary 
perception, enhancing sustained implementation through shared 
benefits like improved soil fertility and reduced erosion (Berrang-Ford 
et al., 2011). The weaker correlations for energy-efficient cooking stoves 
reflect limited interdependence, with technological and cultural 
barriers, such as high maintenance costs and misalignment with local 
cooking preferences (Mdoe and Kilawi, 2024). This weak correlation 
highlights the need for targeted policies to foster collaboration and 
integration with other practices, such as energy and agroforestry, while 
enhancing cultural compatibility and reducing maintenance barriers.

These observed interdependencies among practices suggest to 
Policymakers to prioritize strategies that promote synergistic 
implementation, while addressing technological and social constraints 
to ensure long-term sustainability in resource-constrained agro-
ecological zones (Agyekum et al., 2024).

3.3 Association among the RUS and CSF 
factors constructs

The study utilized Multiple Correspondence Analysis (MCA) to 
assess the associations and reduce dimensionality among Relative User 
Satisfaction (RUS) and Critical Success Factors (CSFs) constructs. The 
MCA results on Table 4 confirmed the suitability of the data, with a 
Kaiser-Meyer-Olkin (KMO) value of 0.80 indicating adequate sampling 
and a Cronbach’s alpha of 0.76 demonstrating strong internal 
consistency across constructs. Two dimensions indicated on Table 5 
explained 68.7% of the cumulative variance (eigenvalues: 5.830 and 
1.080), effectively capturing the primary RUS and CSF constructs. Key 
RUS constructs, including self-efficacy (α = 0.79), perceived image 
(α = 0.77), and usability (α = 0.75), showed strong reliability and 
significant contributions to Dimension 1 (0.68–0.72) and Dimension 2 
(0.46–0.51). This results align with their role in driving sustained 
adoption of practices like soil water conservation and tree planting. 
Similarly, CSF constructs such as accountability (α = 0.81), transparency 
(α = 0.80), and resource provision (α = 0.80) exhibited high reliability 
and strong associations (Dimension 1: 0.71–0.73, Dimension 2: 0.50–
0.54), reflecting their impact on sustainability through governance and 
community engagement (Agyekum et  al., 2024). Constructs like 
subjective norms (α = 0.69) and individual performance (α = 0.66) 
showed lower reliability and variance, leading to their exclusion as 
predictors of CCA practice sustainability post-funding.

These findings underscore the importance of user-centric factors 
(e.g., perceived ease of use and usefulness) and governance mechanisms 
in overcoming barriers, particularly for low-sustainability practices like 
energy-efficient cooking stoves (Mdoe and Kilawi, 2024). The exclusion 
of subjective norms and individual performance suggests that collective 
and structural factors outweigh individual influences in resource-
constrained settings. These insights inform targeted interventions, such 
as enhancing community training to boost self-efficacy and establishing 
transparent governance to support sustained CCA adoption.

3.4 Influence of RUS and CSF on the 
sustainability of CCA practices

The influence of Relative User Satisfaction (RUS) and Critical 
Success Factors (CSFs) on the sustainability of Climate Change 

TABLE 2  The sustainability extent of climate change adaptation practices.

CCA practices Low (%) Moderate (%) High (%)

Ox-drawn tillage 15.3 24.0 60.7

Soil water 

conservation

10.2 19.5 70.3

Use of farm yard 

manure

16.6 23.7 59.7

Use of energy-

efficient cooking 

stoves

48.7 22.0 29.3

Tree planting 12.9 20.8 66.3
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Adaptation (CCA) practices in Chamwino and Igunga was analyzed 
using multivariate ordered logit modeling. Results as indicated on 
Table 6 revealed that; both RUS and CSF significantly shaped the 
long-term adoption of CCA practices, 5 years after funding. Among 
the RUS constructs, perceived image emerged as the strongest 
predictor of sustainability (β = 0.912–1.198, p < 0.001), exerting the 
greatest effect on tree planting (β = 1.198) and soil water 
conservation (β = 1.176) practices which also recorded the highest 
sustainability rates by 66.3 and 70.3%, respectively. Other user-
related factors such as self-efficacy (β = 0.567–0.912, p < 0.05) and 

usability (β = 0.645–0.812, p < 0.05) were also significant, 
particularly influencing the use of farmyard manure and ox-drawn 
tillage. Factors such as experience sharing, expected results, and 
cooperation showed moderate but significant effects (p < 0.01), 
while subjective norms and individual performance were excluded 
due to low reliability and weak predictive power. On the CSF, 
accountability (β  = 0.876–1.152, p < 0.001) and transparency 
(β = 0.567–0.784, p < 0.01) were found to have high influence. 
Accountability had the strongest impact on tree planting (β = 1.152) 
and soil water conservation (β = 1.134), while transparency 
significantly influenced the sustainability of tree planting 
(β = 0.784). Additional factors such as resource provision 
(β = 0.412–0.589, p < 0.05) and communication support (β = 0.456–
0.623, p < 0.05) demonstrated modest but positive effects.

The results demonstrate that the sustainability of CCA practices 
is strongly influenced by user motivation (RUS) and institutional 
enablers (CSFs). The high influence of perceived image suggests that 
practices providing social recognition are more sustainable, as 
households tend to maintain activities that enhance status and 
visibility within the community. This finding aligns with Ford et al. 
(2016), who reported that social prestige reinforces long-term 

TABLE 3  Polychoric correlations matrix for climate change adaptation practices.

CCA practices Ox-drawn 
tillage

Soil water 
conservation

Use of farmyard 
manure

Use of energy-
efficient 

cooking stoves

Trees planting

Ox-drawn tillage 1.00

Soil water conservation 0.452*** 1.00

Use of farmyard manure 0.387*** 0.419*** 1.00

Use of energy-efficient 

cooking stoves

0.258** 0.283** 0.241** 1.00

Trees planting 0.401**** 0.438*** 0.364*** 0.297** 1

***p < 0.001, **p < 0.01. Polychoric correlations reflect the associations between latent continuous variable underlying the ordinal responses.

TABLE 4  Multiple correspondence analysis (MCA) for relative user satisfaction and critical success factors constructs.

Variables Dimension 1 Dimension 2 Cronbach’s Alpha

Self-efficacy 0.72 0.51 0.79

Usage experience 0.63 0.45 0.74

Output quality 0.58 0.42 0.71

Results demonstrability 0.66 0.49 0.73

Perceived Image 0.71 0.5 0.77

Usability 0.68 0.46 0.75

Provision of resources 0.71 0.54 0.8

Communication support 0.68 0.5 0.78

Expertise availability 0.66 0.47 0.76

Expected results 0.6 0.42 0.73

Accountability 0.73 0.52 0.81

Transparency 0.72 0.5 0.8

Sharing Experience 0.69 0.48 0.78

Cooperation 0.7 0.46 0.79

Subjective norms – – 0.69

Individual performance – – 0.66

TABLE 5  Factor extraction summary.

Measures Value

Eigenvalue (Largest, Smalest) (5.830, 1.08)

Total variance explained (%) 68.7%

Cumulative variance explained (%) 68.7

Cronbach’s Alpha 0.76

Kaiser–Meyer–Olkin (KMO) Test 0.80
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commitment to agroforestry. Similarly, Nguyen et al. (2016) found 
that soil conservation practices persisted because they were associated 
with resilience and social value. Accountability and transparency also 
emerged as critical institutional factors. The strong effect of 
accountability reflects the importance of trust in community-led 
initiatives, consistent with Adger et  al. (2009), who identified 
accountability as a foundation for collective action in adaptation. 
Likewise, transparency was found to foster community participation 
and ownership, reinforcing Meadow et al. (2015), who argue that open 
information sharing enhances adaptive governance. These results 
suggest that sustained adoption of CCA practices requires not only 
effective interventions but also governance mechanisms that ensure 
fairness and inclusivity.

The significant role of self-efficacy and usability underscores the 
importance of user confidence and ease of implementation. This 
supports the Technology Acceptance Model (TAM) and findings by 
Oguntuase et  al. (2023) and Intergovernmental Panel on Climate 
Change (2022), which highlight perceived ease of use as a determinant 
of sustained technology adoption. Furthermore, the moderate effects 
of cooperation, experience sharing, and expected results emphasize 
the role of community networks and peer learning. Berrang-Ford et al. 
(2011) and Agyekum et  al. (2024) similarly found that shared 
experiences and collective reinforcement enhance the persistence of 
adaptation practices.

However, the weak influence of subjective norms and individual 
performance suggests that collective and structural factors outweigh 
individual preferences in resource-constrained contexts. This finding 
resonates with community-driven adaptation approaches, where 
group cohesion and governance are stronger drivers than 
personal attitudes.

Generally, the findings highlight that sustainability is maximized 
when user satisfaction (RUS) and governance support (CSFs) 
intersect. Practices that deliver social recognition, foster 

accountability, and operate under transparent systems are more 
likely to persist, providing valuable insights for policymakers seeking 
to embed CCA practices into long-term community 
resilience strategies.

3.5 The probability of sustainability of 
climate change adaptation practices

Probability analysis was conducted to evaluate the likelihood of 
Relative User Satisfaction (RUS) and Critical Success Factors (CSFs) 
influencing the long-term high sustainability of Climate Change 
Adaptation (CCA) practices in Chamwino and Igunga, Tanzania. 
Marginal effect analysis revealed significant variations in the 
probability of sustainability across the practices. Perceived image, 
accountability, and transparency were the most influential 
predictors of sustainability, increasing the probability of continued 
implementation by 16.5–19.4%, 5 years after the end of project 
funding. Perceived image scored highest probability (dy/
dx = 0.165–0.194, p < 0.001), followed by accountability (dy/
dx = 0.153–0.182, p < 0.001), and transparency (dy/dx = 0.148–
0.177, p < 0.001) on practices such as tree planting and soil 
water conservation.

Moderately significant predictors included self-efficacy, usability, 
and cooperation (dy/dx = 0.116–0.165, p < 0.01), which contributed 
strongly to the sustainability of soil-based practices and farmyard 
manure use. In contrast, subjective norms (dy/dx = 0.091–0.117, 
p < 0.05) and communication (dy/dx = 0.112–0.137, p < 0.05) had 
weaker effects, while individual performance (dy/dx = 0.069–0.090, 
p > 0.05) was non-significant. The results highlight that sustainability 
probabilities are primarily shaped by the interplay between user-
centered drivers and institutional enablers. Perceived image strongly 
influenced adoption, indicating that practices tied to social 

TABLE 6  Results of the multivariate ordered regression model for relative user satisfaction and critical success factors on sustainability of climate 
change adaptation practices.

RUS and CSF 
constructs

Soil water 
conservation

Use of Farm 
yard ma 
manure

Energy efficient 
stoves

Trees planting Ox Drawn 
Tillage

Self-efficacy 0.876 (0.243)*** 0.789 (0.246)*** 0.567 (0.251)* 0.912 (0.244)*** 0.821 (0.245)***

Usage experience 0.698 (0.276)** 0.645 (0.279)* 0.456 (0.283) 0.712 (0.277)** 0.673 (0.278)

Output quality 0.623 (0.272)* 0.567 (0.275)* 0.432 (0.28) 0.645 (0.273)* 0.589 (0.274)*

Results demonstrability 0.645 (0.268)* 0.589 (0.271)* 0.456 (0.276) 0.678 (0.269)* 0.612 (0.27)*

Perceived image 1.176 (0.204)** 1.087 (0.206)*** 0.912 (0.211)*** 1.198 (0.205)*** 1.104 (0.205)***

Usability 0.734 (0.187)*** 0.812 (0.189)*** 0.645 (0.193)*** 0.789 (0.188)*** 0.795 (0.188)***

Resources provision 0.556 (0.224)* 0.498 (0.227)* 0.412 (0.232) 0.589 (0.225)*** 0.523 (0.226)*

Communication 0.589 (0.221)** 0.543 (0.224)* 0.456 (0.229)* 0.623 (0.222)** 0.567 (0.223)*

Expertise provision 0.623 (0.218)** 0.576 (0.221)** 0.489 (0.226)* 0.656 (0.219)** 0.598 (0.22)**

Expected results 0.712 (0.223)** 0.656 (0.226)** 0.543 (0.231)* 0.734 (0.224)** 0.678 (0.225)**

Accountability 1.134 (0.237)*** 1.052 (0.239)*** 0.876 (0.243)*** 1.152 (0.238)*** 1.087 (0.238)***

Transparency 0.768 (0.225)** 0.689 (0.227)** 0.567 (0.232)* 0.784 (0.226)** 0.702 (0.226)**

Experience sharing 0.678 (0.227)** 0.623 (0.23)** 0.498 (0.235)* 0.712 (0.228)** 0.645 (0.229)**

Cooperation 0.723 (0.225)** 0.667 (0.228)** 0.543 (0.233)* 0.756 (0.226)** 0.689 (0.227)**

*p < 0.05, **p < 0.01 and ***p < 0.001.
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recognition are more likely to persist. This supports Ford et al. (2016), 
who found that social prestige motivates long-term participation in 
agroforestry initiatives. Accountability and transparency also 
emerged as crucial, consistent with Adger et al. (2009) and Meadow 
et  al. (2015), who argue that trust and open governance foster 
collective action and adaptive capacity. Moderately significant factors, 
such as self-efficacy and cooperation, highlight the role of user 
confidence and peer support in sustaining practices. Similar findings 
by Nguyen et  al. (2016) and Agyekum et  al. (2024) confirm that 
practices aligned with local knowledge and strengthened through 
cooperation exhibit higher continuity post-funding.

Conversely, the weak or non-significant role of subjective norms and 
individual performance suggests that collective and structural factors 
outweigh individual preferences in resource-constrained rural settings. 
The particularly low probability of sustainability for energy-efficient 
stoves mirrors observations by Mdoe and Kilawi (2024), who attribute 
poor uptake to cultural misalignment and maintenance costs (Table 7).

4 Conclusions and recommendations

4.1 Conclusion

This study explored the impact of Relative User Satisfaction (RUS) 
and Critical Success Factors (CSFs) on the post-funding sustainability of 
Climate Change Adaptation (CCA) practices. The findings highlight 
sustainability dependency on the interaction between user motivation 
and governance factors. Practices such as soil water conservation and 
tree planting showed the strongest sustainability, with user-related 
factors, such as perceived image, self-efficacy, and usability, being critical 
in encouraging continued implementation of practices after external 
funding. These results reaffirm the importance of social recognition, user 

confidence, and ease of use in driving sustained adoption, consistent with 
the Technology Acceptance Model. Governance-related factors such as 
accountability and transparency also played a key role, fostering trust, 
participation, and collective action within communities. Together, these 
drivers created conditions that supported the continuation of low-cost 
and culturally compatible practices. However, not all practices 
experienced the same level of success. Energy-efficient cooking stoves 
faced barriers related to maintenance, cost, and cultural preferences, 
underscoring the need for tailored interventions that address both 
technological and social challenges.

Overall, the study concludes that achieving sustainability in 
CCA practices requires a dual focus: enhancing user satisfaction 
to motivate adoption and strengthening governance systems to 
ensure transparency and accountability. Beyond Tanzania, these 
understandings have wider implications for other drought-prone 
regions in Sub-Saharan Africa, where communities face similar 
resource constraints, environmental pressures, and cultural 
dynamics. The emphasis on low-cost, user-friendly practices and 
robust governance structures offers a transferable framework for 
sustaining adaptation in contexts where donor support is 
temporary. By strengthening social recognition, building local 
capacity, and enhancing institutional trust, policymakers can 
improve the longevity of adaptation practices across diverse agro-
ecological settings. Ultimately, the study demonstrates that 
sustainable climate resilience requires both community-driven 
participation and transparent governance mechanisms.

4.2 Recommendations

This study demonstrates that the sustainability of Climate Change 
Adaptation (CCA) practices depends on a combination of 

TABLE 7  Marginal effect (dy/dx) for RUS and CSF across climate change adaptation practices.

Variables Soil water 
conservation

Use of farmyard 
manure

Use of energy 
efficient 

cooking stoves

Trees planting Ox Drawn 
Tillage

Self-efficacy 0.156 (0.035)** 0.138 (0.033)** 0.129 (0.036)* 0.163 (0.035)** 0.142 (0.034)**

Subjective norms 0.098 (0.046) 0.105 (0.045)* 0.091 (0.047) 0.117 (0.044)* 0.112 (0.045)*

Usage experience 0.149 (0.039)** 0.132 (0.038)** 0.122 (0.040)* 0.158 (0.039)** 0.135 (0.038)**

Output quality 0.153 (0.038)** 0.136 (0.037)** 0.125 (0.039)* 0.161 (0.038)** 0.139 (0.037)**

Results demonstrability 0.151 (0.038)** 0.134 (0.037)** 0.123 (0.039)* 0.159 (0.038)** 0.137 (0.037)**

Perceived image 0.190 (0.033)*** 0.178 (0.032)*** 0.165 (0.034)** 0.194 (0.033)*** 0.182 (0.032)***

Usability 0.158 (0.035)** 0.140 (0.034)** 0.131 (0.036)* 0.165 (0.035)** 0.144 (0.034)**

Resources provision 0.135 (0.041)** 0.125 (0.040)* 0.116 (0.042) 0.141 (0.041)** 0.128 (0.040)*

Communication 0.131 (0.042)* 0.121 (0.041)* 0.112 (0.043) 0.137 (0.042)* 0.124 (0.041)*

Expertise provision 0.133 (0.041)** 0.123 (0.040)* 0.114 (0.042) 0.139 (0.041)** 0.126 (0.040)*

Individual performance 0.085 (0.050) 0.075 (0.049) 0.069 (0.051) 0.090 (0.050) 0.078 (0.049)

Expected results 0.137 (0.041)** 0.127 (0.040)* 0.118 (0.042) 0.143 (0.041)** 0.130 (0.040)**

Accountability 0.178 (0.034)*** 0.166 (0.033)*** 0.153 (0.035)** 0.182 (0.034)*** 0.170 (0.033)***

Transparency 0.173 (0.034)*** 0.161 (0.033)*** 0.148 (0.035)** 0.177 (0.034)*** 0.165 (0.033)***

Experience sharing 0.154 (0.036)** 0.144 (0.035)** 0.135 (0.037)* 0.159 (0.036)** 0.148 (0.035)**

Cooperation 0.158 (0.036)** 0.148 (0.035)** 0.139 (0.037)* 0.163 (0.036)** 0.152 (0.035)**

*p < 0.05, **p < 0.01 and ***p < 0.001.
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user-centered drivers, such as confidence, ease of use, and social 
recognition, alongside governance enablers, including accountability 
and transparency. To enhance the sustainability of CCA practices 
post-funding, the recommendations are proposed in short, medium 
and long terms. In the short term Ministry of Agriculture and Village 
Councils should strengthen accountability and transparency through 
community-level workshops, peer learning platforms, and the public 
recognition of successful adopters. Through sharing project outcomes 
and financial details it will help to motivate broader participation and 
build user confidence and trust for sustained participation (Agyekum 
et al., 2024). In the medium term, policymakers should strengthen 
accountability and transparency mechanisms through clear reporting 
systems and develop policy guidelines that integrate community 
feedback into program design. The Ministry of Agriculture’s Extension 
Services should implement targeted interventions, including subsidies 
and technical training, to address technological barriers and cultural 
challenges, thereby improving the usability and adoption of 
complex practices.

In the long term, national authorities, particularly the Vice 
President’s Office (Environment Division) and the National 
Environment Management Council (NEMC), should integrate 
CCA practices into national climate strategies and ensure 
consistent resource allocation to strengthen institutional capacity. 
Including these practices within existing governance structures 
will promote interrelated approaches and long-term resilience to 
climate impacts. Institutionalizing support through extension 
services will further ensure that local actors continue to receive 
technical and advisory assistance after project funding. By aligning 
community-level engagement, policy reforms, and national 
integration, this study offers a coherent roadmap for sustaining 
climate adaptation initiatives across drought-prone regions in 
Sub-Saharan Africa.
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