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Soapstone quarrying has been a continuous activity that has altered the natural landscape,
in turn affecting agricultural land. In Tabaka Ward, Kisii County, Kenya, the expansion of
quarrying activities has led to significant changes in agricultural land-use patterns. This
study examined the effects of soapstone quarrying on agricultural land, aiming to determine
the extent to which quarrying activities have transformed productive agricultural land. The
study combined qualitative and quantitative data gathered from field observations,
household surveys, key informant interviews, and photographs. A proportionate stratified
random sampling technique was used to select 382 household respondents, while purposive
sampling was employed to engage 12 key informants. Quantitative data were analyzed using
descriptive statistics and a paired-sample t-test. The results showed that while the average
farm size was 2.8 acres, an average of 0.5 acres per farm had been converted to soapstone
quarrying. Findings further revealed a 23.8% decline in crop production, severe loss of
topsoil, reduction of pasture fields, and an overall loss of arable agricultural land. The
paired sample t-test confirmed a statistically significant difference between total farm size
and the land allocated to quarrying (¢(381) = 12.884, p < 0.001). The study concluded that
soapstone quarrying has radically altered agricultural land use, diminished grazing fields,
and lowered overall agricultural productivity.
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Penambangan batu sabun merupakan aktivitas yang berlangsung terus-menerus hingga
mengubah lanskap alam dan berdampak pada lahan pertanian. Di Kelurahan Tabaka,
Kabupaten Kisii, Kenya, meluasnya aktivitas penambangan ini telah memicu perubahan
signifikan pada pola penggunaan lahan pertanian. Penelitian ini mengkaji dampak
penambangan batu sabun terhadap lahan pertanian dan bertujuan untuk mengukur sejauh
mana aktivitas tersebut telah mengubah lahan produktif. Penelitian ini menggabungkan data
kualitatif dan kuantitatif yang diperoleh dari observasi lapangan, survei rumah tangga,
wawancara informan kunci, serta dokumentasi foto. Pengambilan sampel dilakukan
menggunakan teknik proportionate stratified random sampling terhadap 382 responden
rumah tangga, serta teknik purposive sampling terhadap 12 informan kunci. Data kuantitatif
dianalisis menggunakan statistik deskriptif dan paired-sample t-test. Hasil penelitian
menunjukkan bahwa dari rata-rata luas kepemilikan lahan sebesar 2,8 ekar, sekitar 0,5 ekar
di antaranya telah beralih fungsi menjadi area penambangan. Selain itu, temuan studi
mengungkapkan terjadinya penurunan hasil panen sebesar 23,8%, erosi lapisan tanah atas
(topsoil) yang parah, penyempitan area padang rumput, serta hilangnya lahan pertanian
subur secara keseluruhan. Uji t sampel berpasangan mengonfirmasi adanya perbedaan
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yang signifikan secara statistik antara total luas lahan pertanian dengan luas lahan yang
dialokasikan untuk penambangan (¢(381) = 12,884, p < 0,001). Penelitian ini menyimpulkan
bahwa penambangan batu sabun telah mengubah penggunaan lahan pertanian secara
drastis, mengurangi area penggembalaan, dan menurunkan produktivitas sektor pertanian

secara keseluruhan.

INTRODUCTION

Globally, the soapstone quarrying industry is one
of the most prominent informal sectors. Soapstone
products are widely utilized in jewelry making, baby
powders, paints, ornaments, vases, and paper filling,
among other applications (Akama & Onyambu, 2020). In
Southeast Asia, mining and quarrying activities have
contributed significantly to vegetation loss, land
degradation, and the depletion of vast agricultural areas
(Nasir et al., 2023).

Similarly, in Africa—specifically in Ebonyi State,
Nigeria—vegetation cover was reduced to 402,855
hectares due to unsustainable quarrying practices
(Akanwa et al., 2017). These activities have also
triggered biodiversity loss and the destruction of natural
habitats (Opondo et al., 2023). Furthermore, Bassey &
Okon (2021) observed that by 2021, most farmers in
Nigeria had abandoned crop farming, with approximately
7.5% selling their land to quarry operators and 21.3%
experiencing lower crop yields in subsequent seasons.
Crop production is further impaired by dust generated at
quarry sites, which settles on leaves and impedes
photosynthesis, thereby negatively affecting overall crop
yields (Fugiel et al., 2017).

At the national level, soapstone quarrying in Kenya
has significantly altered agricultural land through
widespread vegetation clearance and the direct
conversion of farmlands into quarry sites. For instance,
artisanal miners in Narok Town Ward utilize open-cast
quarrying methods, which severely damage land
resources, including vegetation cover and soil fertility
(Barchok et al., 2024). Likewise, in Igembe South Sub-
County, mining activities have reduced agricultural
output, polluted local water sources, and degraded the
surrounding environment (Muriki et al., 2023).

In Kisii County, quarrying operations in Gucha
Sub-County, characterized by vegetation clearing and
stone excavation from open pits, have contributed
substantially to ecological destruction in the surrounding
areas (Okong'o et al., 2021). Quarrying in this region
occupies approximately 22% of arable farmland.
Consequently, many farmers frequently shift between
quarrying and farming, particularly during the dry season
when agricultural opportunities are limited (Chepchumba,
2018). This seasonal shift has led to diminished
agricultural productivity due to continuous land loss and
soil degradation.
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In Tabaka Ward, soapstone quarrying is a dominant
economic activity and a primary source of livelihood for
many residents. However, these expanding activities
have altered the local landscape and led to worsening
environmental degradation, ultimately eroding the
agricultural land base that serves as the community's
economic backbone.

Previous studies conducted in Tabaka Ward have
confirmed that soapstone quarrying causes severe soil
erosion, loss of vegetation, and general land degradation.
Nevertheless, empirical evidence directly measuring the
extent of these impacts on agricultural land remains
limited. For instance, Chepchumba (2018) focused
broadly on the geomorphic and socioeconomic impacts
of quarrying, leaving a research gap regarding its specific
effects on agricultural systems. Similarly, while Okong'o
et al. (2021) reported vegetation loss due to quarrying,
they did not address the direct impacts of this
environmental degradation on farmland loss, crop
production, or livestock-based livelihoods.

The continued expansion of quarrying activities in
Tabaka Ward has accelerated the conversion of farmlands
into excavation sites. This trend has drastically reduced
pastureland for livestock, land for crop cultivation, and
space for agroforestry. Consequently, these land-use
shifts have forced farmers to relocate in search of grazing
and farming fields, while others have abandoned
agriculture altogether—Ileading to a decline in both cash
and food crop production. Given these escalating
challenges, this study examined the effects of soapstone
quarrying on agricultural land in Tabaka Ward, Kisii
County, Kenya, with a specific focus on livestock rearing,
crop production, and the conversion of agricultural land
into quarry sites.

METHOD
Research Design

This study adopted a mixed-methods research
design, systematically combining both quantitative and
qualitative approaches to provide a comprehensive
understanding of the research problem. Quantitatively,
structured survey data were collected from 382 household
respondents to measure and evaluate the specific effects
of soapstone quarrying on agricultural land. Qualitatively,
in-depth interviews were conducted with key informants
to gather rich contextual insights. This qualitative
component served to complement, triangulate, and
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validate the empirical findings obtained from the
household surveys, ensuring a more robust analysis of the
agricultural land-use transformations.

Research Location

The study was conducted in Tabaka Ward, Gucha
South Sub-County, Kisii County, Kenya. The ward is
located between latitudes 0.70° and 0.78° South, and
longitudes 34.62° to 34.72° East. Tabaka Ward is the

epicenter of soapstone quarrying in Kisii County,
characterized by intensive quarrying activities alongside
smallholder agriculture (KNBS, 2019). The area features
high population density and hilly terrain, where arable
land is increasingly competing with mining operations.
The study covered six sub-locations within the ward:
Bomware/Botabori, Bokimai, Bombure, Bonyagwanda,
Nyatike, and Iringa. The research location is illustrated
in Figure 1.

0.70°94.62°E 34.64°E 34.66°E 34.68°E 34.70°E 3472 0.70°
J':__ -..J' 5
0.72°5 0.72°¢
0.74°S 0.74°¢
Legend
0.76°S — Roads and streets 0.76°¢
Bl settlement
[ Soapstone Quarrysites
TABAKA VARD-LOCATIONS
] BOMONYARA
[ BOSINANGE
I SOUTH MUGIRANGO CHACHE
0.78°S 0.78°¢
34.62°E 34.64°E 34.66°E 34.68°E 34.70°E 34.72°F
Figure 1. Map of Tabaka Ward
Geologically, the soil composition of Kisii County Kisii County, Kenya. Conversely, the alternative

consists of approximately 75% red volcanic soils rich in
organic matter, with the remaining 25% comprising clay,
red loams, and sandy soils (Kisii County Government,
2018). Within this geological setting, Tabaka Ward is
dominated by rich steatite (soapstone) deposits. However,
ongoing and intensive quarrying of these deposits has
progressively encroached upon and disrupted local
agricultural activities.

Hypotheses

The study tested two opposing hypotheses
regarding the environmental and spatial impacts of
mining activities in the region. The null hypothesis (Ho)
posited that soapstone quarrying has no statistically
significant effect on agricultural land in Tabaka Ward,
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hypothesis (H1) asserted that soapstone quarrying exerts
a statistically significant effect on agricultural land,
driving substantial transformations in land-use patterns,
soil productivity, and farm sizes across the study area.

Population and Sampling

The target population comprised 8,419 households
distributed across Tabaka Ward. From this population, a
sample size of 382 household respondents was calculated
using Equation 1 (Yamane, 1973).

T NGe)? 1)

where 7 is the required sample size, N is the total target
population (8,419), and e is the margin of error at a 95%
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confidence level (0.05). Based on this equation, » is
obtained as 382.

To ensure adequate geographical representation
and minimize selection bias, Tabaka Ward was stratified
into six administrative sub-locations as sampling strata.

Table 1. Sample Size Distribution

Proportional stratified sampling was applied to allocate
the overall sample size across each sub-location based on
its relative household density. Finally, simple random
sampling was used to select the individual household
respondents within each stratum, as detailed in Table 1.

Sub-location

Household Population

Sample Size

Bombure 1,795 82
Bonyagwanda 1,523 69
Bomware/Botabori 1,635 74
Bokimai 1,263 57
Nyatike 1,344 61
Iringa 859 39
Total 8,419 382

In addition to the household survey, purposive
sampling was employed to select key informants with
specialized knowledge and long-standing awareness of
soapstone quarrying activities in the study area. The key
informants comprised local sub-chiefs, chiefs, and the
Head of the Department of Water, Environment, Natural
Resources, and Climate Change. These individuals were
selected to provide expert insights and qualitative context
regarding the broader environmental, administrative, and
spatial impacts of quarrying activities on local
agricultural lands.

Data Collection Techniques

Data collection employed a combination of
structured household surveys, key informant interviews,
and direct field observations. Structured questionnaires
were administered to household heads to gather
quantitative data regarding farm sizes, land areas
converted to soapstone quarrying, and livestock
management  practices. Complementarily,  semi-
structured interview guides were used with key
informants, including local chiefs, sub-chiefs, and the
Head of the Department of Water, Environment, Natural
Resources, and Climate Change, to capture qualitative
perspectives on the broader impacts of quarrying on
agricultural land. Furthermore, direct field observations
were systematically conducted using an observation
checklist, supported by photographic documentation to
capture visible indicators of landscape transformation,
such as abandoned quarry pits, degraded pasture fields,
and encroached farmlands.

Data Analysis Techniques

Quantitative data collected from household
respondents were entered, cleaned, and coded in
Microsoft Excel before being exported to the Statistical
Package for the Social Sciences (SPSS) Version 27 for
analysis. Descriptive statistics, including percentages,
means, standard deviations, and frequency distributions,
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were computed to analyze variables related to farm size,
crop production, livestock rearing, and land allocation for
quarrying activities.

To test the research hypothesis, inferential statistics
were employed. Specifically, a paired-sample t-test was
conducted to assess whether a statistically significant
difference existed between the average overall farm size
and the size of land converted to soapstone quarrying.
The threshold for statistical significance was set at a 95%
confidence level (a = 0.05, p < 0.05).

Qualitative data obtained from key informant
interviews were analyzed using thematic analysis. The
qualitative narratives were transcribed, coded, and
categorized into dominant themes aligned with the
research objectives, including impacts on crop production,
livestock keeping, and quarry expansion. Field
observations and photographic evidence were further
integrated to contextualize, corroborate, and triangulate
both quantitative and qualitative findings.

Accuracy Testing

The research instruments were tested for validity
and reliability before the actual data collection process.
Content validity was established through expert review.
University supervisors and experts in geography and
research methodology evaluated the questionnaire and
key informant interview guides. These validators
assessed the items for clarity, relevance,
comprehensiveness, and alignment with the study
objectives. Constructive feedback, corrections, and
suggestions provided during the validation process were
incorporated into the final revision of the instruments
before data collection commenced.

A pilot study was conducted in a comparable non-
sampled area to evaluate the clarity, suitability, and
internal consistency of the household questionnaire,
allowing for the identification and rectification of
ambiguous  items. Instrument reliability = was
quantitatively measured wusing Cronbach's alpha
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coefficient. In accordance with Kombo & Tromp (2006),
a reliability threshold of 0.70 or higher is considered
acceptable for social science research. The questionnaire
yielded an overall Cronbach's alpha coefficient of 0.87.
The value demonstrates high internal consistency and
confirms the instrument's reliability for full-scale data
collection.

Table 2. Land Size

JOGSE

RESULT AND DISCUSSION

A comparison was made between farm size and
land under quarrying to reveal the size of land occupied
by soapstone quarrying that could otherwise have been
utilized for agricultural purposes. The study compared
the proportion of farmers’ land and that under soapstone
quarrying (Table 2).

Mean N Std. Deviation
Farm Size (Acres) 2.8 382 32
Land Under Soapstone Quarrying 0.5 382 2.2

Based on Table 2, the average agricultural land size
was 2.8 acres, while an average of 0.5 acres was under
soapstone quarrying across Tabaka Ward. Although the
average land area occupied by quarrying activities was
smaller compared to that of agriculture, it indicates that
these activities still affect agricultural land through soil
erosion, land fragmentation, and reduced agricultural
production. The relatively high standard deviation of 3.2
acres for farm size reveals a wide variation in farm sizes
among households, with some owning less than an acre

and others holding up to 6 acres. Regarding quarries, the
standard deviation of 2.2 acres also signified a relatively
high variation, as some respondents did not practice
quarrying on their land.

A paired-sample t-test was conducted to compare
the average agricultural farm size and the land area under
soapstone quarrying among the 382 respondents to
ascertain whether a difference existed between
agricultural farm size and land under quarrying. The
findings of the paired t-test are presented in Table 3.

Table 3. Paired t-test Comparing Farm Size and Land under Quarrying

t df Sig. (2-tailed)

Farm Size vs Land under Quarrying (Acres)

12.884 381 0.001

Table 3 shows a statistically significant difference
between the two land uses. The paired-sample t-test
confirmed a statistically significant disparity between
total farm size and the portion lost to quarrying (#(381) =
12.88, p < 0.001). This statistical significance highlights
that while agriculture remains the major land use,
quarrying has systematically fragmented a significant,
non-trivial portion of smallholder productive land (0.5
out of 2.8 acres on average). However, even this small
proportion of land under quarrying has a significant
impact on plot fragmentation, crop displacement, and
land degradation.

According to Mu’adi et al. (2020), activities with
better economic returns lead to the conversion of
productive agricultural land into other uses. This supports

-

Figure 2. Agricultural Crop Plantations in Tabaka Ward:) A Maize Farm in Iringa Sub-location;

the findings of this study, where the economic
significance of soapstone quarrying in Tabaka Ward has
encouraged residents to set aside land for soapstone
extraction activities, resulting in less land being available
for crop production and livestock grazing.

Soapstone Quarrying Effects on Crop Production

The study investigated the different crops grown
by the household respondents. Some of the crops
observed to be grown in the area included maize, onions,
kales, bananas, groundnuts, cassava, sweet potatoes, tea,
coffee, sorghum, sugarcane, pawpaw, tomatoes, millet,
avocados, black nightshade, and cabbage. Photographs of
some of these crop plantations are shown in Figure 2
below.

b) Sugarcane Plantation in Bokimai Sub-location
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The study further investigated the effects of
quarrying on crop yields. Among the 382 household
respondents surveyed, the study sought to determine
whether they had observed any effects of quarrying
activities on crop yields. The results are shown in Figure
3 below.

Based on Figure 3, only 91 (23.8%) respondents
noticed the effects of quarrying activities on crop yields.
These effects were more recognized in soapstone-
intensive sub-locations such as Bomware/Botabori
(36.5%) and Bombure (30.5%). In contrast, in sub-
locations like Nyatike (8.2%) and Iringa (10.3%),
soapstone quarrying had the least effect on crop yields
because these areas have fewer quarrying activities.
Bonyagwanda (26.1%) and Bokimai (21.1%) were
affected.

The responses on the decline in crop production
can be attributed to quarrying activities, which remove
the fertile topsoil containing nutrients and organic matter
needed for crop growth. Soil degradation diminishes the
ability of farmland to support crop production (Wang,
2022). Moreover, dust from the excavation, cutting, and
transportation of soapstone may settle on crop leaves,
lowering light interception and photosynthetic efficiency
(Kameswaran et al., 2019). Reduced photosynthetic
activity hinders plant growth, consequently leading to
lower crop yields.

Among those affected by quarrying activities, the
study sought further to investigate the specific effects on
crop production that they had observed. From the
findings, some respondents pointed out that they relied
more on soapstone quarrying activities than agriculture
and therefore had less time for farming, which affected

JOGSE

crop production. Other household respondents noted
walking long distances in search of food, the constant
expansion of quarrying activities toward agricultural
fields reducing crop production, a high preference for
quarrying activities due to better income than agriculture,
low yields resulting from rocky and infertile soils, and the
loss of pollinators due to ecosystem disruption.

The results of this study are also supported by the
Sustainable Livelihoods Framework, which highlights
the significance of natural capital in supporting rural
livelihoods (Opiyo et al., 2024). Agricultural land serves
as the main natural capital for households in Tabaka
Ward. With increasing quarrying operations, there is a
decrease in the availability and quality of this resource,
which negatively impacts the agricultural livelihood base
(Mensah & Amoah, 2024). In addition, some respondents
indicated a diversion of labor from farming to quarrying
operations due to the immediate financial benefits of
quarrying compared to farming. This shift in labor could
also lead to decreased agricultural productivity.

On the other hand, one key informant, a sub-chief,
indicated positive effects, noting that households could
use the income generated from quarrying activities to
purchase agricultural inputs like high-quality seeds and
fertilizers, as well as to pay farm workers, which
indirectly contributes to agricultural production. The sub-
chief added that this income could also be used to buy
food or rent farmland elsewhere.

Conversely, another sub-chief observed that
quarrying constantly converted agricultural land into
quarry sites and increased soil sedimentation from quarry
rocks, leading to a decline in agricultural productivity
This decline was attributed to soil erosion, the conversion

30 mmmmm Number === Percentage(%)
25
20

15

10

Bombure Iringa

Bonyagwanda

Bomware/Botabori

40.0%
35.0%
30.0%
25.0%
20.0%
15.0%
10.0%
. 5.0%

0.0%

Bokimai

Figure 3. Effects on Crop Yields
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agricultural land to quarry sites, and dust deposition on
crop leaves, reducing photosynthesis. This process was
also evident from a photograph taken in
Bomware/Botabori Sub-location showing soapstone
derelict land, as displayed in Figure 4.

Additionally, one key informant, a chief, also
confirmed that many crop fields were rendered infertile
in sub-locations like Bomware/Botabori and Bokimai due
to the removal of topsoil, making them unsuitable for
crop farming. This was also in line with the findings of
Kameswaran et al. (2019), emphasizing that the decline
in crop yield is associated with dust emissions, which
clog crop leaves, thereby reducing photosynthesis.

Soapstone Quarrying Effects on Livestock
Besides crop farming, livestock rearing was also
affected by soapstone quarrying activities. The study

evaluated the types of livestock kept across the six sub-
locations. From the responses, 76.4% of the respondents
practiced both cattle and poultry farming, 56.5% reared
goats, 17.8% sheep, 6.5% rabbits, 5.0% donkeys, 2.1%
pigs, and 3.1% of the respondents mentioned other
livestock, which included dogs and cats (Table 4).

Further, the study examined the number of
respondents who had noticed the effects of soapstone
quarrying on livestock, with 76 (19.9%) of the
respondents noticing these effects (Figure 5).

Based on Figure 5, Bonyagwanda recorded the
highest percentage of respondents who noticed the effects
of soapstone quarrying on livestock (29.0%), followed by
Bokimai (24.6%). This implied that livestock from these
sub-locations were the most affected. In Bombure Sub-
location, 23.2% of the respondents and 21.6% in
Bomware/Botabori recorded relatively high responses

35.0%

30.0%

25.0% 23.2%
20.0%
15.0%

7.7%
5.0%
0.0%

10.0%

Bombure Iringa

29.0%

Bonyagwanda

24.6%
21.6%
I )
Bomware/Botabori Bokimai Nyatike

Figure 5. Percentage Response of Noticed Effects on Livestock
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which suggested that soapstone quarrying activities had a
moderate impact on livestock rearing. On the other hand,
Iringa (7.7%) and Nyatike (6.6%) reported the lowest
percentage of responses, indicating that quarrying is
almost inactive or has less impact on livestock in these
sub-locations.

The effects of quarrying on livestock production
can be linked with changes in grazing resources and
environmental conditions. The expansion of quarrying
activities reduces the amount of land available for pasture
and grazing (Oyda, 2021). Consequently, as pasture
becomes scarce, livestock owners are forced to travel in
search of pasture, which increases management and
production costs (Hadush, 2020).

Additionally, among the respondents who noticed
the effects of quarrying on livestock, the study

B

investigated the specific effects they had observed. Some
respondents mentioned keeping lower numbers of
livestock compared to crop farming. The extensive
quarrying fields left land bare, and dust clogged pasture
feeds such as grass and fodder. Some observed that their
livestock could fall into open quarry pits, leading to
injuries and sudden deaths. This was supported by
research conducted by Hinkle & Corrigan (2020), which
indicates that stagnant water in quarry pits can harbor
pests and diseases affecting domesticated animals. These
findings were also in line with a study by Lund &
Blanchette (2023), who emphasized that open pits
endanger the lives of livestock. This was also evident
from the photograph taken at the Rionchomba quarry site
showing an open quarry pit that could endanger livestock
(Figure 6).

Figure 6. Stagnant Water in an en Rionchomba QuaryPit

Table 4. Percentage Responses on Livestock

Sub-location Cattle Goats Poultry Donkeys Sheep Pigs Rabbits  Others
Bombure (82) 79.3 65.9 89.0 8.5 18.3 0.0 8.5 0.0
Iringa (39) 64.1 41.0 71.8 7.7 10.3 2.6 5.1 2.6
Bonyagwanda (69) 78.3 65.2 78.3 7.2 18.8 2.9 8.7 43
Bomware/ Botabori (74) 66.2 419 79.7 1.4 18.9 2.7 2.7 6.8
Bokimai (57) 87.7 59.6 73.7 3.5 15.8 1.8 7.0 3.5
Nyatike (61) 80.3 59.0 59.0 1.6 21.3 3.3 6.6 1.6

Mean (382) 76.4 56.5 76.4 5.0 17.8 2.1 6.5 3.1

These data findings were supported by a key
informant, a sub-chief, who mentioned that quarrying
mostly affected grazing fields and grass availability.
Noise pollution was also reported to cause behavioral
changes in cattle and poultry. The extraction of soapstone
in Tabaka Ward usually involves manual excavation,
including stone cutting and sometimes rock breaking,
which contributes to significant noise in the quarry areas
(Yator, 2024). Noise pollution from these activities,
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especially in areas with a high concentration of quarries,
disturbs domesticated animals, which may affect their
grazing behaviors and movement patterns. According to
Clark & Dunn (2022), noisy environments usually trigger
long-term fear in animals. Additionally, high levels of
noise pollution may lead to animal injuries, especially to
tissues and other body organs such as ear bones (Erbe et
al., 2022).
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The study primarily focused on household
perceptions and field observations regarding the effects
of soapstone quarrying on agricultural land in Tabaka
Ward. Although the sample size was adequate for
statistical analysis, the results represent only one ward
and may not fully reflect other quarrying regions.

The study recommends quantifying the impacts of
quarrying activities on agricultural land through
longitudinal assessments, geospatial land-use change
analysis, and direct measurements of agricultural
productivity. Additionally, the generalizability of the
findings would be enhanced by conducting similar
studies in other quarrying regions to support sustainable
quarry management policies. This is supported by
previous studies, such as Opondo et al. (2023) and Muriki
et al. (2023), which emphasize integrating environmental
monitoring and land restoration measures into extractive
industries to reduce long-term ecological degradation.

CONCLUSION

The study concludes that soapstone quarrying in
Tabaka Ward has resulted in considerable agricultural
land loss. The null hypothesis, which stated that there are
no significant effects of soapstone quarrying on
agricultural land in Tabaka Ward, Kisii County, Kenya,
was rejected. A paired t-test indicated a significant
difference between the land under agriculture and that
under quarrying activities (#(381) = 12.884, p < 0.001),
indicating a significant transformation of agricultural
land. Quarrying has destroyed natural vegetation,
disrupted agricultural activities, and reduced land
productivity. While soapstone quarrying is a major local
economic activity providing employment opportunities
and livelihoods, its benefits are overshadowed by land
degradation, declining crop yields, shortages of
pastureland, and the continuous expansion of quarry sites
into farmlands.

Hence, based on these findings, the study
recommends that the National Environment Management
Authority (NEMA) enforce strict regulations on land
restoration efforts by quarry operators, such as
backfilling abandoned open quarry pits with soil. This
will restore land productivity for farming and protect
livestock from injuries. Furthermore, there is a need to
adopt sustainable quarrying practices to safeguard
agricultural land and rural livelihoods in Tabaka Ward,
Kisii County, Kenya.
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