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Abstract 

This study examined the extent of women’s empowerment in agriculture as a catalyst for sustainable land use management 

practices among small-scale farmers in Njoro Sub-County, Nakuru County, Kenya. Specifically, the study sought to: (i) assess 

the level of women’s empowerment using the Women Empowerment in Agriculture Index (WEAI); (ii) determine the extent to 

which women farmers have adopted sustainable land use management practices (SLUMP); and (iii) evaluate the influence of 

women’s empowerment on the uptake of these practices. An ex-post facto research design was employed. A multi-stage sampling 

approach was used to identify three locations, from which a stratified random sample of 243 women farmers was drawn from a 

sampling frame of 659 households. Data were collected using a structured questionnaire and analyzed using descriptive and 

inferential statistics. Findings indicated that women’s empowerment in agriculture was generally low (M = .439, SD = .196) on 

a 0–1 scale. Adoption of sustainable land use management practices was moderate (M = 11.16, SD = 5.98) on a scale ranging 

from 0 to 20, with significant variation across Njoro, Kihingo, and Nessuit locations (p < .001). Regression analysis revealed 

that women’s empowerment had a significant positive contribution to sustainable land use management practices (β = .144, t = 

2.25, p < .001). The results demonstrate that the WEAI is an effective tool for assessing the empowerment of women farmers 

and for understanding its role in promoting sustainable land use decisions. 

Keywords 

Njoro Sub-County, Women Empowerment Index in Agriculture, Adoption, Women Action, Environmental Conservation 

 

1. Introduction 

1.1. Women’s Empowerment in Agriculture 

Women’s empowerment is broadly defined as the process 

through which individuals expand their capacity to make stra-

tegic life choices and act upon them [1]. Within agricultural 

systems, empowerment encompasses women’s agency, access 

to and control over productive resources, participation in de-

cision-making, leadership capacity, and the ability to allocate 

time in ways that optimize productivity and well-being [2]. 

Empowerment is therefore multidimensional, involving eco-

nomic, social, psychological, and political dimensions that 

collectively influence women’s ability to contribute to and 

benefit from agricultural development [3, 8]. 
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A growing body of literature demonstrates that empowered 

women tend to make decisions that enhance household wel-

fare, improve resource allocation, and strengthen livelihood 

outcomes [4, 5]). Empirical evidence further suggests that im-

provements in women’s agency and resource control posi-

tively affect not only economic productivity but also nutrition, 

food security, and community development [6, 7]. Globally, 

women’s empowerment has been linked to successful imple-

mentation of agricultural and community development pro-

jects across regions such as Asia, Europe, and North America 

[9]. However, persistent structural constraints—such as gen-

der norms, limited land rights, low educational attainment, 

and weak institutional support—continue to hinder women’s 

full participation in development initiatives in many low- and 

middle-income countries [10-13]. 

In sub-Saharan Africa, gender disparities in access to land, 

credit, agricultural inputs, and decision-making power remain 

widespread, despite constitutional reforms and gender-sensi-

tive policy initiatives [4]. Although countries such as South 

Africa and Liberia have made notable progress in advancing 

women’s rights in land and natural resource governance, 

many rural communities continue to operate under patriarchal 

norms that limit women’s autonomy [5]. In Kenya, women 

contribute significantly to agricultural labor yet often have 

limited control over productive resources, household income, 

and agricultural decisions [9, 7]. Omweri [14] identified level 

of education, cultural values, lack of finances, lack of infor-

mation and marital status as limiting women participation in 

Kenya. These constraints undermine not only gender equality 

but also agricultural sustainability and climate resilience. The 

adoption of the Sustainable Development Goals (SDGs), par-

ticularly SDG 5—Achieve gender equality and empower all 

women and girls—reaffirmed global commitments to reduc-

ing these inequalities [15]. 

The Women’s Empowerment in Agriculture Index (WEAI), 

developed by Alkire et al. [2], provides a comprehensive 

framework for measuring empowerment across five domains: 

decisions about agricultural production, access to and control 

over resources, control over income, leadership in the com-

munity, and time allocation. The index has been widely ap-

plied across Africa and Asia to understand how empowerment 

influences agricultural outcomes, with growing emphasis on 

its role in driving environmental stewardship and sustainable 

land management [12]. 

1.2. Sustainable Use and Management of 

Natural Resources 

Sustainable land use and natural resource management are 

essential for supporting rural livelihoods, particularly for the 

more than one billion smallholder farmers who depend on 

land resources for food production and income generation [16]. 

Unsustainable land use practices have accelerated global land 

degradation, which now affects approximately 3.2 billion peo-

ple and contributes to biodiversity loss, reduced agricultural 

productivity, and diminished ecosystem services [17]. In 

recognition of this crisis, SDG 15.3 calls for the global com-

munity to combat desertification, restore degraded land, and 

achieve a land degradation-neutral world by 2030 [15]. 

Sustainable Land Management Practices (SLMPs) offer an 

effective pathway for restoring degraded landscapes, improv-

ing soil health, and enhancing resilience to climate change. 

These practices include agroforestry, intercropping, conserva-

tion tillage, mulching, water harvesting, terracing, controlled 

grazing, and the establishment of buffer zones [16, 18]. Adop-

tion of SLMPs has been shown to improve soil fertility, in-

crease yields, reduce erosion, and strengthen household food 

security. However, adoption rates vary widely across commu-

nities, often influenced by socio-economic factors, access to 

information, extension services, and gender dynamics. 

Recent research highlights that women farmers, when em-

powered, are more likely to adopt climate-smart and conser-

vation-oriented practices [9, 12]. Empowerment enhances 

their decision-making capacity, control of resources, and abil-

ity to participate in farmer groups where knowledge on sus-

tainable practices is shared. Thus, examining the relationship 

between women’s empowerment and sustainable land man-

agement is critical fr informing gender-responsive environ-

mental policy and promoting climate-resilient agriculture in 

Kenya. 

Given the centrality of women in smallholder agricultural 

systems and the growing importance of sustainable land man-

agement for food security and climate adaptation, this study 

investigates the extent of women’s empowerment in agricul-

ture and its contribution to the adoption of sustainable land use 

management practices among small-scale farmers in Njoro 

Sub-County, Kenya. 

1.3. Statement of the Problem 

Women in the rural areas play a big role in agricultural food 

production and in the conservation of the environmental re-

sources within their small-scale farms. Women empowerment 

enhances the capacity of the women to make choices that can 

translate into desired actions and outcomes with the aim of 

changing their lives and that of their families. Many projects 

undertaken by the government and non-governmental organi-

zations have been designed to enable the women to meet gen-

der equity, increase their income through provision of credit, 

elevate their education and solve their health challenges. In 

order to provide the women with credit, the women enterprise 

fund (WEF). These projects have been instrumental in enhanc-

ing the capacities of women to meet their families’ obligation 

and environmental conservation. These programmes have had 

big success especially in the business sector in the urban areas 

but their success in the rural areas and the farming sector has 

been questionable, as land degradation has increased and ag-

ricultural production has been declining over the years. 

In the farming, areas of Njoro sub-county, women empow-

erment projects have been implemented through women 
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groups and individuals and there is evidence to show that the 

agricultural production, economic and social status of the 

women has been enhanced [19-21], but the impact of these 

activities on the sustainability of the environmental resources 

have not been ascertained, leading to the critical question: 

does the empowerment of women have an impact in the man-

agement of land resources and in the production of food crops 

in Njoro. This study therefore, was conceived to meet the fol-

lowing three objectives: 

1) To measure the extent of women empowerment using the 

women empowerment in agriculture index (WEAI) de-

veloped by Alkire et al. [22]. 

2) To assess the level of sustainable land use management 

practices (SLUMP) among small scale farmers in Njoro 

sub-county, 

3) To determine the relationship between WEAI and 

SLUMP among the small-scale farmers in Njoro sub-

county 

2. Conceptual Framework 

The independent variable for this study is women empow-

erment in agriculture index (WEAI) composed of five do-

mains. These domains are (i) decisions about agricultural pro-

duction, (ii) access to and decision-making power about pro-

ductive resources, (iii) control of use of income, (iv) leader-

ship in the community, and (v) time allocation (as depicted in 

Figure 1). 

The Five Domains of Empowerment in Agriculture (5DE) 

are defined in the Instructional Guide on the Women’s Em-

powerment in Agriculture Index [23] as follows: 

1) Production: This dimension concerns decisions about 

agricultural production and refers to sole or joint deci-

sion making about food and cash crop farming, livestock 

and fisheries, and autonomy in agricultural production, 

with no judgment on whether sole or joint decision mak-

ing was better or reflected greater empowerment. 

2) Resources: This dimension concerns ownership of, ac-

cess to, and decision-making power about productive re-

sources such as land, livestock, agricultural equipment, 

consumer durables, and credit. 

3) Income: This dimension concerns sole or joint control 

over the use of income and expenditures. 

4) Leadership: This dimension concerns leadership in the 

community, here measured by membership in economic 

or social groups and comfort speaking in public. 

5) Time: This dimension concerns the allocation of time to 

productive and domestic tasks and satisfaction with the 

time available for leisure activities. 

The 5DE are measured using 10 indicators (see conceptual 

framework (Figure 1). Each indicator is designed to measure 

whether each individual reached a certain threshold (has ade-

quate achievement) with respect to each indicator. 

The dependent variable, sustainable land use management 

practices (SLUMP) is conceptualised as a multi-indicator in-

dex, divided into three (3) domains and twenty (20) indicators. 

The domains include: land restoration, cropping systems and 

soil management practices. The relationship is shown in Fig-

ure 1. 

 
Figure 1. Conceptual framework showing the contribution of women 

empowerment to sustainable land use management among Farming 

households in Njoro sub-county. 

3. Materials and Methods 

3.1. Research Design 

The study employed the ex-post-facto research design, in-

volving causal comparative [24]. An ex post facto study or af-

ter-the-fact research is a category of research design in which 

the investigation starts after the fact that it has already oc-

curred without interference from the researcher [25]. This was 

a systematic empirical inquiry in which there was no direct 

control of the independent variable. The design was deemed 

appropriate for this study because the manifestation of the in-

dependent variable (women empowerment) had already oc-

curred without any manipulation. The contribution of the in-

dependent variable on the dependent variable (sustainable 

land use management) was then determined. 

3.2. Description of the Study Area 

This study was conducted within Njoro Sub-County located 

in Nakuru County, Kenya. The location of the three locations 
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studied (Njoro, Kihingo and Nessuit) are shown in (Figure 2). 

The study area, offers an important case study due to its 

agro-ecological diversity, mixed crop–livestock systems, and 

increasing pressures from land fragmentation, soil degrada-

tion, and climate variability. The produce from the farms are 

used by the household and the extra are sold commercially in 

the local markets and agricultural industries located at Egerton 

University, Njoro and Mau Narok towns. 

 
Figure 2. Map showing the location of Njoro Sub-county and the three study sites. 

3.3. Target Population 

The target population for this study was the small-scale 

farmers within the Njoro sub-county. The population con-

sisted of women who were living on their farm with or without 

their husbands. Njoro sub-county has an area of 202.4 Km2 

with a population of 98,376 people and 27,163 households. 

[26]. The households that formed the sampling frame were 

659 households (Personal communication with Chief and 

Nyumba Kumi Initiative). These were households that owned 

a piece of land and had a woman as one of the household heads 

and were members of women groups. A sample of 243 house-

holds was determined as appropriate using the Krejcie and 

Morgan [27] formula. Stratified random sampling technique 

was used to select the households. The sample was selected 

proportionally to the population within the three locations 

(Njoro, Kihingo and Nessuit) that formed the strata. The se-

lected female household heads were interviewed using a struc-

tured questionnaire. 

3.4. Data Collection Instruments 

A researcher-administered structured questionnaire [28] 

was used to collect information from the women household 
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heads within the study area. The questionnaire had three sec-

tions: section one had questions related to the characteristics 

of the respondents, section two had questions on the independ-

ent variables, which was an index developed by Alkire et al. 

[2]. The index, Women Empowerment in Agriculture Index 

(WEAI), is a multi-indicator variable composed of five do-

mains (as shown in the conceptual framework, Figure 1). The 

third section elicited information on the level of sustainable 

land use management practices (SLUMP) undertaken by the 

households. 

3.5. Data Analysis 

The descriptive and inferential statistics was used to analyse 

data using the Statistical Package for the Social Sciences 

(IBM SPSS version 26). 

4. Results 

4.1. Characteristics of the Respondents 

The characteristics of the research participants are pre-

sented in Table 1, they include: location of the farm, age of 

respondents, marital status, level of formal education attained, 

and household number. 

 

Table 1. Characteristics of the Respondents. 

Category Frequency Percent 

Location of the Farm 

Kihingo 136 56.0 

Nessuit 62 25.5 

Njoro 45 18.5 

Age Categories 

20-30 39 16.0 

31-40 92 37.9 

41-50 54 22.2 

51-60 27 11.1 

61-70 22 9.1 

71-80 9 3.7 

Level of Formal Education Attained 

Never Went to School (illiterate) 12 4.9 

Lower Primary (1-4) 22 9.1 

Upper Primary (5-8) 156 64.2 

Secondary (Form 4) 47 19.3 

College (Diploma) 4 1.6 

Master and above 2 0.8 

Number of People living in the household 

1.00 5 2.1 

2.00 19 7.8 

3.00 18 7.4 

4.00 39 16.0 

5.00 40 16.5 

6.00 16 6.6 

7.00 36 14.8 

http://www.sciencepg.com/journal/ijnrem


International Journal of Natural Resource Ecology and Management http://www.sciencepg.com/journal/ijnrem 

 

148 

Category Frequency Percent 

8.00 21 8.6 

9.00 25 10.3 

10.00 and above 24 9.9 

n=243 

The average age for the respondents was (M=41.9, 

SD=14.46), while the minimum age was 20 and the maximum 

age was 81 years old. Majority below 40 years old. 

The majority (70%) of the households were dual adult 

households (husband and wife) and the single women house-

holds (single, widowed or divorced) formed 30% of the par-

ticipants in the study. 

The average number of people living in the households was 

M=5.9, (SD=2.5), and ranged between 1 and 13. Majority 

(56.4%) of the households had less than 6 members of the 

family. 

4.2. Level of Women Empowerment Among 

Women Farmers in Njoro Sub-County 

The independent variable level of women empowerment 

used for this study was conceptualized as a multi-indicator in-

dex. The variable, women empowerment in agriculture index 

(WEAI) was developed by Alkire et al. [2]. The index is com-

posed of five domains (5DE), these domains are (i) decisions 

about agricultural production, (ii) access to and decision-mak-

ing power about productive resources, (iii) control of use of 

income, (iv) leadership in the community, and (v) time alloca-

tion. The domains are measured using indicators as shown in 

Table 2. 

The indicators were measured by asking the women to state 

whether the indicator (or activity) was solely owned or per-

formed by the women, or jointly with their spouse or were 

solely owned or performed by their husbands. The responses 

were rated on a 0-2 Scale with a score of 0 indicating owner-

ship by husband alone, score of 1 indicating joint ownership 

and 2 indicating sole ownership by the women depicting a 

higher level of empowerment. The scores for each indicator 

were then combined to form the index. 

The constructed indices were evaluated for their reliability 

and validity using the Cronbach’s alpha [29, 30]. The indices 

met their minimum threshold for reliability and validity as 

they exceeded the recommended threshold of (α = 0.7), indi-

cating a high level of internal consistency [31]. The descrip-

tive statistics for the indicators and the aggregated overall in-

dex are shown in Table 2. 

Table 2. Descriptive Statistics for the Njoro Women Empowerment in Agriculture Index. 

No Domains Indicators 

Descriptive statistics of the farmers rating 

Total Mean SD α 

1 Household resources 

Ownership of resources 87 .360 .345  

Transactions of land and assets 78 .321 .444  

Decision on Credit 88 .362 .441  

Women resources 84 .348 .401 .864 

2 Agricultural production 

Decision on Production 103 .426 .414  

Extent of Decision Making 407 1.67 .895  

Personal Ability and Motivation 180 .741 .299  

Agricultural production 231 .948 .374 .801 

3 Household Income 

Use of income generated from farm production 87 .358 .480  

Use of income from employment 97 .399 .490  

Use of income from income generating activities 

(IGA) 
95 .390 .498  
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No Domains Indicators 

Descriptive statistics of the farmers rating 

Total Mean SD α 

Income Decision Making 93 .382 .463 .798 

4 Leadership/Agency 

Women membership to groups 147 .607 .287  

Speaking in public 24 .099 .206  

Index of Ease of Public Speaking 24 .099 .206  

Women Leadership (Agency) 85 .269 .167 .802 

5 Time allocation 

Time allocated to work in a 24hr day 209.8 .86 2.41  

Adequacy of workload (below 10.5 hrs. /day) 35 .44 .351  

Leisure related activities 87 .358 .157  

Time allocation 81 .251 .184  

WEAI for Njoro farmers 106 .439 .196 .761 

n=243 

The WEAI for Njoro women was found to be (M=.439, SD= .196) on a scale of 0 to 1, this was a low level of empowerment. 

The index was divided into ten categories and the chi-square test for the equality of categories was conducted for WEAI and the 

results are presented in Table 3. 

Table 3. Chi-square Test for Equality of Categories for the WEAI. 

Categories Description 
Observed 

N 

Expected 

N 
Residual Statistics 

.01- .10 Extremely low 4 24.3 -20.3 χ2=234.65 

.11- .20 Very low 12 24.3 -12.3 df=9 

.21- .30 Low 38 24.3 13.7 p<.001 

.31- .40  88 24.3 63.7  

.41- .50 Medium 22 24.3 -2.3  

.51- .60  20 24.3 -4.3  

.61- .70  21 24.3 -3.3  

.71- .80 High 30 24.3 5.7  

.81- .90 Very High 5 24.3 -19.3  

.91- 1.0 Extremely high 3 24.3 -21.3  

Total  243    

Mean .439±.012, Median .358, Mode .310, SD .196, minimum .05 maximum .99 

The chi-square test (Table 3) revealed statistical (p < .001) 

significant differences among the different WEAI categories 

of the participants. The WEAI category of (.31-.40) was found 

to be statistically significantly (χ2=234.65, df = 9, p < .001) 

higher than the other categories, indicating that the majority 

of the women empowerment were at this level (below the me-

dium level). 
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4.3. Household Sustainable Land Use 

Management Practices 

The independent variable for this study—the level of Sus-

tainable Land Use Management Practices (SLUMP) under-

taken by women farmers in Njoro Sub-county—was concep-

tualized as a multi-indicator index based on the number of sus-

tainable land use practices adopted by each farmer. Respond-

ents were asked to indicate the SLUM practices applied on 

their farms, and these were verified through direct field obser-

vation. A total of twenty (20) different sustainable land use 

management practices were identified and are presented in Ta-

ble 4. 

Each practice was converted into a binary variable, where 

households applying a particular practice received a score of 

1, and those not applying it received 0. The scores were then 

summed to generate an index ranging from 0 to 20, with 0 in-

dicating no adoption of SLUM practices and 20 indicating the 

highest possible adoption level. Descriptive statistics and fre-

quency distributions for all practices are shown in Table 4. 

Table 4. Descriptive Statistics for SLUM Practices Among Women Farmers in Njoro Sub-county. 

Sustainable Land Use Management Practices 

Descriptive Statistics 

Sum Mean Std. dev 

1 Manure compositing and application 184 .757 .429 

17 Rain water harvesting (roof catchment) 184 .757 .429 

2 Intercropping 183 .753 .432 

3 Minimum tillage 178 .732 .443 

4 Use of cover crops (legumes, clover) 169 .695 .461 

5 Grassed fallows 154 .633 .482 

6 Grazing management / controlled grazing 152 .625 .484 

7 Crop rotation 151 .621 .486 

8 Fodder plots (enclosures) 151 .621 .486 

9 Mulching 149 .613 .488 

10 Restoration/revegetation on bare areas 147 .604 .489 

11 Planting on contours 146 .648 .478 

12 Drip irrigation 141 .580 .494 

13 Agroforestry practices 136 .633 .490 

14 Grass strips or trash lines on cropland 133 .547 .498 

15 Zero grazing / stall feeding 125 .514 .500 

16 Rain water harvesting (surface water) 123 .506 .500 

18 Cut off drains 109 .484 .500 

19 Contour furrows 91 .404 .491 

20 Terraces on farms 68 .279 .449 

n=243 

The mean value of the SLUMP index was M = 11.16 (SD = 

5.98), on a scale of 0–20. A chi-square test for equality of catego-

ries of the SLUMP index (Table 5) showed statistically signifi-

cant differences across categories (χ2 = 45.03, df = 6, p < .001). 

The most commonly practiced SLUM activities were manure 

composting and application, intercropping, and minimum tillage. 

The chi-square test indicated that households were une-

venly distributed across the SLUMP categories. The medium 

category (12–14) had significantly more households than ex-

pected (χ2 = 45.03, p < .001), suggesting that the majority of 

women farmers in the area practiced a moderate level of sus-

tainable land use management. 
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Table 5. Chi-square Test for the Equality of Categories for the SLUMP Index. 

Index 

Categories 

Observed 

N 

Expected 

N 
Residual Statistics 

0-2 35 34.7 .3 χ2=45.03 

3-5 11 34.7 -23.7 df=6 

6-8 30 34.7 -4.7 p<.001 

9-11 28 34.7 -6.7  

12-14 59 34.7 24.3  

15-17 52 34.7 17.3  

18-20 28 34.7 -6.7  

Total 243    

Mean 11.16 ± 38, Median 13, mode 0, SD 5.98, minimum 0, maximum 20 

4.4. Comparison of the Level of Sustainable Land Use Management Practices in Njoro, Kihingo and 

Nessuit Location 

An ANOVA test was conducted to compare mean SLUMP levels across the three study locations: Njoro, Kihingo, and Nessuit. 

Descriptive statistics are presented in Table 6. 

Table 6. Descriptive Statistics for SLUMP Across the Three Locations. 

 n Mean Standard. Deviation Std. Error Minimum Maximum 

Njoro 45 14.02 4.73 .705 .00 20.00 

Kihingo 136 9.47 6.31 .541 .00 20.00 

Nessuit 62 12.82 4.72 .600 6.00 20.00 

Total 243 11.16 5.98 .383 .00 20.00 

 

The results showed statistically significant differences 

among the three mean SLUMP scores (F(1, 240) = 14.41, p 

= .001), indicating that at least one location differed signifi-

cantly from the others. Tukey’s HSD post-hoc test (Table 7) 

revealed that the difference between Njoro and Kihingo was 

statistically significant (p < .001), with Njoro having a higher 

mean SLUMP score by 4.55. However, the difference between 

Njoro and Nessuit was not statistically significant (p > .05). 

Table 7. Multiple Mean Comparisons for SLUMP Using Tukey HSD. 

(I) Locality (J) Locality 
Mean Difference 

(I-J) 
Std. Error p 

Njoro 

Kihingo 4.55 .975 .001 

Nessuit 1.19 1.111 .528 

ANOVA: (F (1, 240) = 14.41, p=.001) 
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Overall, the SLUMP levels varied significantly across the three locations, with Njoro exhibiting the highest level of sustainable 

land management practices, followed by Nessuit, while Kihingo had the lowest. 

4.5. Contribution of the Level of Women Empowerment in Agriculture Index on the Adoption of 

Sustainable Land Use Management Practices 

Table 8. Regression Coefficients for the contribution of Women Empowerment in Agriculture Index to the Adoption of Sustainable Land Use 

Management index. 

 

Unstandardized Coefficients Standardized Coefficients 

t p. 

B Std. Error Beta 

(Constant) 9.249 .933  9.917 .001 

WEAI 4.364 1.936 .144 2.254 .025 

F test = (F (1, 241) = 5.08, p=.025). 

R2 value of .117 

A simple linear regression analysis was conducted to exam-

ine the extent to which women’s empowerment influences the 

adoption of sustainable land use management practices. In this 

model, the Women Empowerment in Agriculture Index 

(WEAI) served as the independent variable, while the Sustain-

able Land Use Management (SLUM) index was the dependent 

variable. Table 8 presents the regression coefficients. 

The overall regression model was statistically significant, 

F(1, 241) = 5.08, p = .025, indicating that WEAI is a mean-

ingful contributor of sustainable land use outcomes. The 

model explained approximately 11.7% of the variance in sus-

tainable land use management practices (R2 = .117), suggest-

ing a modest but noteworthy influence of empowerment on 

land management decisions. 

The coefficient for WEAI was statistically significant (β 

= .144, t = 2.254, p = .025), demonstrating that higher levels 

of empowerment among women farmers were associated with 

increased adoption of sustainable land use management prac-

tices. In practical terms, women who reported stronger deci-

sion-making capacity, enhanced control over productive re-

sources, and greater agency within agricultural activities 

tended to implement more sustainable practices on their farms. 

This finding underscores the importance of empowering 

women as a strategic pathway for strengthening environmen-

tally sustainable land management within the study area. 

5. Discussion 

5.1. The Extent of Women Empowerment in 

Agriculture Index for Njoro Farmers 

The results of this study demonstrate that women farmers 

in Njoro Sub-county experience generally low levels of em-

powerment across the five domains of the Women’s Empow-

erment in Agriculture Index (WEAI). This is not the case when 

compared to other forms of empowerment, such as in health, 

entrepreneurship and politics [32, 33]. This pattern reflects 

persistent gender disparities in agricultural decision-making, 

resource access, income control, leadership, and time use. 

Such disparities have been widely documented in sub-Saharan 

Africa, indicating that despite women’s critical contributions 

to agricultural production and household food security, their 

empowerment remains significantly constrained [6, 34, 35]. 

The findings highlight limited control over household re-

sources, including land ownership, asset transactions, and 

credit decisions. This aligns with scholarship showing that 

gendered land tenure systems and patriarchal inheritance 

norms often restrict women’s ability to own or control produc-

tive assets [4]. Without secure rights to land and other re-

sources, women’s bargaining power within households and 

communities is diminished, reducing their capacity to partici-

pate in agricultural planning, adopt innovations, or negotiate 

access to credit and inputs. 

Within the agricultural production domain, the results sug-

gest that although women participate extensively in farm labor, 

they often lack authority in decisions related to crop choice, 

input use, and production planning. This finding mirrors re-

search across East Africa indicating that men commonly dom-

inate strategic agricultural decisions even when women con-

tribute the majority of labor [9, 36]. Limited decision-making 

power in agricultural production can reduce women’s ability 

to influence household food security outcomes, productivity 

levels, and the adoption of climate-smart or sustainable prac-

tices. 

Empowerment was also low in the household income do-

main, reflecting limited control over income generated from 
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farm activities, employment, and income-generating enter-

prises. This is consistent with existing research showing that 

even when women contribute significantly to household earn-

ings, intra-household norms often restrict their control over 

income [7]. Restricted financial autonomy reduces women’s 

ability to invest in productive assets, education, or improved 

household nutrition, thereby perpetuating gendered welfare 

inequalities. 

The leadership and agency domain had particularly low 

scores, with minimal participation in public speaking, group 

leadership, or community decision-making. This outcome 

aligns with evidence that women in rural contexts face social 

and cultural constraints that limit their leadership roles, in-

cluding norms around public visibility, confidence, and gen-

dered expectations of behavior [11]. Limited agency restricts 

women’s access to collective action groups—such as cooper-

atives and self-help groups—which are essential for accessing 

credit, extension services, and market information. 

In terms of time allocation, many women experienced con-

siderable time burdens due to the dual responsibilities of agri-

cultural labor and unpaid domestic work. Global literature 

consistently shows that women face acute time poverty, which 

restricts their ability to participate in leadership activities, ed-

ucational opportunities, and income-generating ventures [5]. 

The persistent imbalance in time use reinforces gender ine-

qualities across all other domains of empowerment. 

The significant differences across WEAI categories indi-

cate that women’s empowerment in Njoro is unevenly distrib-

uted, with the majority concentrated in low empowerment lev-

els. This clustering in lower categories suggests that empow-

erment constraints reflect systemic issues rather than isolated 

cases. Similar patterns have been documented in rural Ethio-

pia, Uganda, and Ghana, where empowerment levels are 

shaped by intersecting drivers such as education, access to ex-

tension services, household structure, and prevailing cultural 

norms [12]. The levels of women empowerment can also be 

enhanced through social support, land rights, legal rights, and 

land entitlements [37, 10]. 

Overall, the findings affirm that while women are central to 

agricultural production and household food security, structural 

and institutional barriers continue to constrain their empower-

ment across multiple domains. Addressing these barriers is es-

sential for improving agricultural productivity, enhancing 

women’s well-being, and achieving gender equity goals 

within agricultural development initiatives. 

5.2. The Level of Land Use Management 

Practices Adopted by Women Farmers 

The findings of this study demonstrate that women farmers 

in Njoro Sub-county are actively engaging in a range of Sus-

tainable Land Use Management Practices (SLUMP), though 

adoption patterns vary considerably across specific practices 

and geographic locations. Overall, the farmers exhibited a 

moderate level of engagement with sustainable land manage-

ment, reflecting both growing environmental awareness and 

persistent structural constraints. 

A key insight emerging from the study is the predominance 

of low-cost, labor-efficient, and knowledge-based practices 

such as manure use, intercropping, minimum tillage, rainwa-

ter harvesting, and cover cropping. These practices align 

closely with the livelihood realities of smallholder farmers, 

who often operate under limited financial and technological 

resources. Similar adoption patterns have been observed 

across East Africa, where women farmers, in particular, rely 

on resource-conserving, affordable techniques that enhance 

soil health and buffer climate-related risks [16, 17]. The em-

phasis on these practices suggests increasing uptake of regen-

erative agriculture principles among rural households. 

Conversely, practices requiring substantial labor, special-

ized skills, or external support—such as terracing, contour 

structures, and advanced water conservation technologies—

were less frequently adopted. This aligns with growing evi-

dence that gendered disparities in access to extension services, 

labor, tools, credit, and land tenure security disproportionately 

affect women, limiting their engagement with capital-inten-

sive conservation measures [38-40]. These structural barriers 

highlight the continued need for gender-responsive interven-

tions that support equitable participation in sustainable land 

management. 

Spatial variations across Njoro, Kihingo, and Nessuit fur-

ther illustrate how context-specific conditions shape adoption 

behavior. Differences in institutional support, extension ser-

vice reach, agro-ecological conditions, and community net-

works likely contribute to the uneven distribution of SLUMP 

engagement. Prior studies emphasize that farmers’ adoption of 

conservation practices is strongly influenced by localized en-

vironmental challenges, access to information, and the pres-

ence of community-based support systems [41-43]. Areas 

with higher adoption may benefit from stronger extension 

linkages or more conducive environmental and socioeco-

nomic conditions, while areas with lower adoption may face 

compounded resource limitations. 

Collectively, these findings underscore the importance of 

designing spatially and socially targeted strategies to 

strengthen sustainable land management among women farm-

ers. Interventions should prioritize enhancing access to exten-

sion services, improving women’s control over productive re-

sources, supporting farmer training, and promoting commu-

nity-based knowledge exchange. Strengthening these ena-

bling conditions has been shown to significantly improve the 

adoption of sustainable agricultural innovations and enhance 

resilience to climate variability [44, 45]. 
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5.3. The relationship between Empowerment in 

Agriculture and the Sustainable Land Use 

Management Practices 

This study demonstrates that women’s empowerment in ag-

riculture is a significant driver of sustainable land use man-

agement practices among smallholder farmers. Empowered 

women, who exercise greater agency, decision-making power, 

and control over household and productive resources, are 

more likely to adopt environmentally sustainable farming 

practices. This finding aligns with established literature indi-

cating that empowerment enhances women’s capacity to make 

autonomous decisions regarding resource allocation and farm 

management, thereby facilitating adoption of conservation-

oriented practices [2, 6, 46]. 

The mechanisms linking empowerment to sustainable land 

management are multifaceted. Women with greater control 

over productive resources—such as land, inputs, and in-

come—can make strategic choices about crop diversification, 

soil and water conservation, and organic amendments. Em-

powerment also enhances access to information, agricultural 

knowledge, and extension services, enabling women to imple-

ment contextually appropriate sustainable practices [4, 18]. 

Moreover, women’s participation in leadership and commu-

nity groups fosters knowledge exchange and collective action, 

further promoting the adoption of environmentally beneficial 

practices [5, 9, 37]. 

Despite the positive association, it is important to recognize 

that empowerment interacts with other determinants of adop-

tion. Socio-cultural norms, household labor allocation, educa-

tion, farm size, and access to extension services all shape 

women’s capacity to implement sustainable practices [16, 17]. 

This suggests that empowerment, while critical, functions 

alongside structural and contextual factors to influence sus-

tainable land use outcomes. Therefore, interventions aimed at 

promoting sustainable land management should adopt a holis-

tic approach that combines gender empowerment with tech-

nical support, resource provision, and institutional strengthen-

ing. 

Overall, these findings reinforce the conceptual link be-

tween gender empowerment and environmental sustainability. 

Enhancing women’s agency, resource access, and decision-

making power can generate tangible benefits for sustainable 

agriculture, climate adaptation, and household welfare. The 

study contributes to the growing body of evidence that gender-

responsive agricultural policies and programs are essential for 

achieving long-term environmental and developmental goals. 

6. Conclusions 

Women’s empowerment in agriculture is a key social ena-

bler of sustainable land use management among smallholder 

farmers both at household and community-level outcomes. 

Empowered women are better positioned to make informed 

decisions, access and utilize productive resources effectively, 

and engage in environmentally sustainable practices. Policies 

and interventions that strengthen women’s control over re-

sources, enhance agency and leadership, and address socio-

cultural constraints are essential to promoting sustainable land 

management. Integrating gender-responsive approaches into 

agricultural development programs not only supports environ-

mental sustainability but also advances equitable rural devel-

opment and household well-being. 

The disparities in adoption across practices and locations 

reflect underlying socioeconomic and institutional constraints. 

Addressing these constraints through gender-responsive, con-

text-specific policies and extension programs is essential to 

advancing sustainable land management and enhancing the 

livelihoods of rural women. Future research should explore 

other socio-economic and environmental determinants to 

complement empowerment-focused interventions. 
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