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Abstract

This study systematically investigated the agricultural and fishery interventions facilitated by the
Department of Agriculture through its Special Area for Agricultural Development (DA-SAAD) program,
which reflects a notable increase in production and income. It employed a multistage stratified random
sampling design with each province treated as a stratum with homogeneous clusters of municipalities
categorized based on welfare conditions. Based on approximate variance estimates of income levels as a
particular welfare variable, using a 5% error of estimation and 95% confidence level, an estimated 4,056
beneficiaries (2,976 farmers, 857 fishers, 143 farmer associations, and 80 fisher associations) were
estimated sample size. Results revealed positive outcomes, with discernible enhancements in household
food consumption and overall economic status among targeted beneficiaries. Despite challenges posed by
the COVID-19 pandemic, SAAD recipients upheld food security standards, particularly in accessing

nutritious food, and even generated additional income through surplus production marketed locally.

*Corresponding Author: Keneth G. Bayani P4 kgbayani@dmmmsu.edu.ph

195 | Mulaet al.



J. Bio. & Env. Sci. | 2024

Introduction

South Asia's rural agri-aqua enterprises hinge on
improved productivity to achieve better economic
conditions (Hazell, 2008). These enterprises are vital
for ensuring food security and reducing poverty
amidst the economic diversification driven by
urbanization (Sharma and Kalra, 2019). This

necessitates new production technologies and
livelihood interventions, which can boost productivity

and income (Mahmood and Hossain, 2023).

The government’s attempts to encourage scientific
developments and offer appropriate community
interventions shall strengthen agripreneurship (Mula,
2020; Kapuya, 2019; Minten and Reardon, 2020).
They seek to develop the agri-aqua value chain that
will assist in boosting production for small-scale
farmers and fishers (Mula, 2020; Kapuya, 2019;
Minten and Reardon, 2020). In addition, it is seen
that there are attempts to restructure value chains
that will mitigate the income disparity in the
population as well as to modernize agriculture sectors
in rural areas to mitigate the impact of climate change
(Kumar et al., 2020; Gupta et al., 2021; Shahbaz et
al., 2022). Therefore, special efforts are made to
increase the capacities of farmers and fishers
regarding their access to markets, technology, and

information (Udemezue and Osegbue, 2018).

Furthermore, inclusive production policies and
climate shock-proof agriculture technologies are
developed to increase farming productivity and
resilience (Barrios et al., 2021; Rehman et al., 2022).
SAAD Program

Implementation Manual (2017), interventions and

Moreover, according to the
local strategies must be developed to ensure food
security and reduce poverty among Filipino farmers
and fishers in disadvantaged sectors (SAAD Program
Implementation Manual, 2017). Some of these
interventions and strategies may include free causal
inputs that would increase living standards and
technological improvement (Feder et al., 2020; Duflo
et al., 2018) and capacity building that is essential for
sustainable enhanced

productivity and living

conditions (Goyal and Joshi, 2020; Tafesse and

Ferede, 2021). These sustainable farming and fishing
practices help feed the world while combating various
environmental issues (Tilman et al., 2019; Foley et

al., 2020).

Such claims provide a basis for the need for
sustainable agripreneurship for growth and resilience
for rural growth as found within expansive
agricultural development and poverty reduction
strategies, as highlighted by Hazell (2008), Sharma
and Kalra (2019), Gupta et al. (2021), Mahmood and
Hossain (2023). Consequently, this study focuses on
the effects of diverse agriculture and fishery
livelihood activities on the production and income of
SAAD beneficiaries targeting the farmers and fishers
in the poor provinces/municipalities in the

Philippines, as indicated in the map in Fig. 1.
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Fig. 1. Marginalized and poorest of the poor sectors
of agriculture and fishery to the 30 priority provinces
based on Philippine Statistics Authority (PSA) of 2012
and 2015 data

Materials and methods

Demographic profiling

Baseline data profiling was conducted in January
2021 for the first three years of the SAAD
program's implementation in the 18 provinces in

2017 and 2018. The farmer and fisher beneficiaries’
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names by province, municipality, and barangay,

along with the corresponding documented
interventions offered and the year they were
provided, were the basic demographic data
included in this profile data. For the field survey, a
multistage stratified random sampling design was
used (Som, 1996). The primary sampling units of
the province were the municipalities, while the
secondary sampling units were the association and

household levels.

Every province was considered a stratum within
which homogenous clusters of municipalities with
similar High, Medium, and Low welfare condition
classifications were treated as sub-strata. The welfare
condition classifications of the city/municipality were
based on data provided by the Philippine Statistical
Authority (PSA). The sample municipalities for each
H, M, and L sub-strata and the sample associations,
farmers, and fishers were then determined using

simple random sampling.

A preliminary examination of the profile data from
2017 and 2018 was used to determine the sample
size at each sampling step. Four factors were
considered when estimating the sample: the
expected population variance, the acceptable error
of estimation, the required degree of confidence,
and the cost. Based on approximate variance
estimates of income levels as a particular welfare
variable, using a 5% error of estimation and 95%
confidence level, an estimated 4,056 beneficiaries
(2,976
associations, and 80 fisher associations) were

farmers, 857 fishers, 143 farmer
estimated sample size. The number of sample
associations and households for each
city/municipality and the number of sample
cities/municipalities for each sub-stratum were

then determined using proportional allocation.

Based on the designed activities, outputs, and
outcomes, after providing livelihood interventions in
crop, livestock, poultry, and fisheries, the expected
SAAD program assessment is to improve farmers' and

fishers' production and to increase farm income.

Results

Improved farm and fishery production and
productivity

Agricultural production

As reflected in Fig. 2, the areas planted with rice, corn,
root crops, plantation crops, fruits, and vegetables had
increased from 89.20 ha in 2016 (baseline data) to
accrued data of all crop beneficiaries in 2017 and 2018.
SAAD recipients during 2017, 2018, and 2019 have
expanded their production areas to all types of crops
except for plantation crops (tiger grass, abaca, cacao, and
other fruit-bearing trees), where the area surveyed in
2018 remained constant in 2019. For rice, corn, and
vegetable production systems in upland areas, the
farmers benefited from the distribution of upland rice
seeds, corn, and high-value vegetable seeds (i.e.
eggplant, tomatoes, pechay). Likewise, fertilizers and
farm tools (i.e. sprinklers, rakes, sacks, drums) were
allocated among group members. For the plantation
and fruit production systems, the program supported
the production of tiger grass, abaca, cacao, and other
fruit-bearing trees (i.e. rambutan and lemons). These
production systems were viewed as livelihood activities

for farmers to produce food and generate income.
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Fig. 2. Total area of farmer beneficiaries in crop

production (ha)
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Crop and livestock diversification was introduced
for beneficiaries to attain food sufficiency and good
health. Aside from the crops provided to livestock

and poultry beneficiaries, carabaos, cows, goats,

sheep, layer chickens, free-range chickens, and
ducks are distributed to members as to their choice
for breeders and fatteners as food and income
sources; however, animals are a shared resource by
farmers. For livestock, as presented in Fig. 3,
grazing areas from 2017 to 2019 increased for the
production of small (goat, sheep) and large (cow,
carabao) ruminants. Although a smaller area is
required for swine production, African Swine Fever
(ASF) spread has resulted in fewer beneficiaries
opting to venture into hog raising. Since poultry
production is considered a backyard enterprise for
the program, a relatively smaller area was utilized
(Fig. 4). The increase in the area for chicken is due
to the adoption of chicken Ilayer (for egg
production) and free range (for meat and egg
production). Moreover, for ducks, the increase in

area was beneficial for producing eggs and meat.

Fisheries and aquaculture

Individual fisher beneficiaries of the capture
fisheries were provided fiberglass and powered
boats, bait fishing hand lines, crab pots, nets, and
other accessories. The fisher associations also
received payao (a fish aggregating device) and
related gear for deep-sea fishing. Likewise,
fingerlings (e.g. tilapia, catfish, etc.) and
corresponding aquaculture feed requirements were
provided. Further, to raise fish and other aquatic
resources in open-water coastal areas, mariculture
fishers were provided with seaweed seed stocks,
fish cages, and fish pens as well as production and
post-harvest fisheries facilities. Fig. 5 illustrates
the aquaculture sector’s production area trends of
the pond and pen/cage category beneficiaries.
These

utilization increase of potential fish production

2017 SAAD interventions triggered a

space for the Fisher from below five (5) ha in 2016
(before the SAAD intervention) to about 21 ha in
the pond and 18 ha in a pen/cage. Moreover,
between 2018 and 2020, the beneficiaries' area for
the pond and cage somewhat decreased or
increased. Typhoons and unfavorable weather
caused the loss and death of stocks, which resulted

in a reduction in area.
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Fig. 6. Volume of crop production per beneficiary

group (metric tons)
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Volume of production

Agricultural production

For crop production, an increasing rice and corn
production volume is noted (Fig. 6) from 2017
beneficiaries (rice — 3.57 MT and 2019 — 6.21 MT;
corn — 5.7 MT and 2019 — 5.08 MT) in comparison
with the 2016 baseline data for rice (3.34 MT) and
corn (4.9 MT). Plantation crop beneficiaries in

2017 recorded their production volume from 2017

(10.58 MT) to 2019 (12.01 MT). The vegetable
production volume is minimal since beneficiaries
produce them only for food requirements support
and not as a family income source. The large and
small ruminant’s production volume (Fig. 7) is

mainly attributed to a stable adoption rate.
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Fig. 8. Volume of poultry production (heads)

Compared to 2018 and 2017, a decreased swine
production volume by 2019 beneficiaries was
observed due to the ASF that affected many parts
of the country. Moreover, for poultry production,
the number of produced ducks had a low turnover
rate from 2017 to 2020 due to the benefit of selling
eggs as a source of livelihood (Fig. 8). Chicken,
either as layering (captive) or free range, is
preferred over ducks by the beneficiaries because
of its easy maintenance and saleable meat, eggs,
and value additional by-products (i.e., egg pie,

leche flan, processed meat).

Further, for egg production, duck eggs were

produced more by 2017, 2018, and 2019

beneficiaries than chickens throughout the

reproduction period from 2017 to 2020 (Fig. 9).

199 [Mula et al.



J. Bio. & Env. Sci. | 2024

§2020 02019 ©2018 02017 ®2016

Fig. 9. Volume of egg production (pieces)

457
457
Mollusks 453

A AANNNINININIDIDODODSODODODODOO00]00WEES

Fish [ 10471

038
19.53
Mollusks 2290
1652
3.04
379
1002
310

Crustaceans

2019 Beneficiaries

8.12
g Crustaceans 7.81
g T
2 663

0 20 10 60 80 100 120 140 160 180

017 Beneficiar

§2020 B2019 ©2018 D2017 m2016

Fig. 10. Volume of capture fisheries (metric tons)

Fisheries and aquaculture production

Fig. 10 reflects the beneficiaries’ production volume
trends in the capture fisheries commodities. The 2017
beneficiaries targeted larger fish production volumes
than crustaceans. An increase in fish production in
2017 to 88 MT was observed, but it declined slightly
to 72 MT in 2020. This is equivalent to about 79 MT
average landing over the last four years after the
SAAD intervention. This indicates a higher fish
production than the 77 MT in 2016 before SAAD
assistance was provided. Relatively, the crustacean
(e.g., crab) harvest also increased from 6.43 MT in

2016 to 8.12 MT in 2019 and 7.33 MT in 2020. This

corresponds to a 7.77 MT production average for the
last four years among the 2017 beneficiaries.
Likewise, the 2018 beneficiaries have a higher fish,
crustacean, and mollusk production than in their
previous year of fishing operation; however, it
experienced a downtrend until 2020. Fish catch
reached a high 157 MT production level in 2018 to a
low 59 MT in 2020. Similarly, an increase in
crustacean and mollusk landings in 2018 to about 10
MT and 22 MT was observed but declined to about 3
MT and 0.3 MT in 2020, respectively. The average
annual production at about 113.5 MT (fish), 5.6 MT
(crustaceans), and 14.2 MT (mollusk) was pegged.
However, the global pandemic-related constraints
appear to have caused the annual fish harvest of 2019
recipients to drop to 95 MT in 2020, despite a minor
fish catch increase to about 130 MT during their first
year of operation. Mollusk landings continue to

produce 4.5 MT of shellfish annually at the same rate.
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Fig. 11. Volume of production in aquaculture (metric

tons)

fisher

concentrated on fish and seaweed production. Their

The 2017 intervention beneficiaries
enterprise significantly increased during the first year
of operation but declined in the next few years (Fig.
11). From a low 4.5 MT and 0.3 MT in 2016, fish and
seaweed production pegged at 10 MT and 16.8 MT in
2017, respectively. The average annual production

was 7.95 MT for fish and 9.44 MT for seaweed,
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notably higher than the 2016 production baseline.
Meanwhile, the 2018 beneficiaries significantly
increased their fish and mollusk production in their
first year of operation and leveled their crustacean
production in the succeeding years. The average
annual production pegged at about 9.53 MT for fish,
4.73 MT for mollusks, and 0.04 MT for crustaceans.
Aside from crustaceans, there was a significantly
higher annual production of fish and mollusks than
the 2016 data. Nonetheless, this beneficiary group
increased their annual mollusk or shellfish farming
production to 4.9 MT in 2020, 4x higher than before
the SAAD intervention. On the other hand, compared
to when they did not receive any SAAD assistance, the
2019 Dbeneficiaries experienced very low fish

production.

On-farm income

Increasing the income of SAAD beneficiaries is one of
the indicators listed in the impact pathway, in
addition to providing for the household members’

basic needs.
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Fig. 12. Average annual on-farm income of farmer

beneficiaries (Php)

Agriculture

Based on the survey results, the average annual on-
farm income of the farmer respondents ranged from
about Php 10,600 in 2016 to Php 14,000 until four (4)
years thereafter. When grouped according to
livelihood categories, however, different patterns
emerged. The agri-aqua beneficiaries reported the
highest increase in on-farm income, with an average
of Php 44,700 in 2016 to up to Php 72,800 four years

thereafter (Fig. 12). The crop farmers’ average annual

on-farm income increased from Php 13,100 in 2016 to

at most Php 16,900 in four years.

On the other hand, farmers who were into integrated
farming reported earning an average of Php 10,500 in
2016 but declined to Php 5,800 in 2017 and slowly
increased in 2018 and 2019 to Php 7,200. Moreover,
farmers in livestock production reported an average
income of about Php 3,900 in 2016, which
continuously increased from an average of Php 5,200
in 2017 to Php 8,100 in 2019. Further, the average
annual income of beneficiaries in the poultry farming

industry decreased.
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Fig. 13. Average annual on-farm income of fisher

beneficiaries (Php)

Fisheries and aquaculture
SAAD Dbeneficiaries, fisher

beneficiaries involved in agri-aqua reported an

Before becoming
average annual on-farm income estimated at Php
55,700, which has increased to Php 114,300 four
years later (Fig. 13). Beneficiaries from capture
fisheries reported generating up to Php 61,500 in
2020, compared to as much as Php 59,000 during the
SAAD implementation. Conversely, people who work

in aquaculture reported lower incomes.

Household income

For total household income, which considers the
beneficiaries and their household members' off-farm
employment, the reported earnings were Php 69,400 in
2016, which climbed to an average of Php 74,500 in
2020 (Fig. 14). Similarly, fishers reported an average
annual household income of Php 94,800 in 2016, which

increased to Php 102,800 in 2020 (Fig. 15).

201 |Mulaet al.



J. Bio. & Env. Sci. | 2024

7

0K R
Before SAAD SAAD Year 1 SAAD Year 2 SAAD Year 3

@Overall OCrops BLivestock ®Poultry Olntegrated Farming SAgri-Aqua

Fig. 14. Average household annual income of farmer

beneficiaries (Php)

196.3K 197.2K

155.4K
150K
130K 125K o
o 106.4K 106.6K 1028k %
943K - 57.5K 86.6K
100K 86.0K SR K
512K SLIK 848K °5 6K
65.5K]
0K
B

efore SAAD SAAD Year 1

=

SAAD Year 2 SAAD Year 3

BOverall OCapture BAquaculture  OCapture + Aquaculture M Agri-Aqua

Fig. 15. Average household annual income of fisher

beneficiaries (Php)

Discussion

Improved farm and fishery production and
productivity

The most important factor influencing benefits or
impact on the target communities is the productivity
gains from adopting the interventions. The SAAD
framework and impact pathway on the social
preparation and the provision of production and
livelihood components of the SAAD program are
expected to improve farm and fishery production and
productivity as a result of the following key
indicators: enhanced farming and fishing skills;
expansion in production areas; and improvement in
farm and fishing technologies. These projected gains
depend on the introduced technologies and
interventions among the target beneficiaries. A part
of the SAAD program activities is the provision of
agriculture/fishery inputs, tools, machinery, facilities,
and equipment aside from capacity enhancement.
With this, beneficiaries always experienced having
food available in the home and income from excess
production. This, in a way, provided their livelihood

despite limited mobility during the lockdown and the

closures of sources of inputs and transport for

delivering goods and services.

The productivity improvements from implementing
interventions make it possible to establish the
advantages or impact of the SAAD program,
specifically to target communities (SAAD Program
Implementation Manual, 2017). Such an approach is
justified by the Doss et al. (2020) study, pointing to
the importance of making food production more
efficient in improving food security and income in the
rural context. Further, Krishna et al. (2018) and Rao
et al. (2019) further depict how capacity building
fosters the rural household smallholder farmers’
capacity to earn income from the agriculture business
and to produce. Also, in the study by Minten and
Reardon (2020), it has been shown that the
availability of inputs, equipment, and tools is more
significant

important to commemorate a

enhancement in agriculture productivity and
improved livelihood. Some negative impacts do,
therefore, exist since some studies, such as the one
done by Ali et al. (2017) on environmental

degradation and  input-intensive  agriculture

interventions, affect smallholder farmers’ well-being.

Agricultural production

This increase in the area planted with other crops
among the participants of SAAD under consideration
is in line with the research works by Rao et al. (2019)
that depict the gains from agricultural interventions
in crop diversification and area extension. In
addition, to improve the productivity and living
standard of farming households, farm inputs should
be provided, including equipment, fertilizer, and
seeds, as indicated by Minten and Reardon (2020).
There are, however, mixed findings because other
articles like the one by Ali et al. (2017) cast aspersions
over the state of degradation of the environment by
input-enhancing agricultural interferences and their
costs to the smallholder farmers. Also, Amha et al.
(2022) and Tafesse and Ferede (2021) explore that
technology transfer and skill development are crucial
in increasing agricultural productivity and ensuring

better livelihoods in rural areas.
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Livestock and poultry

The following studies recommend integrating
different agriculture structures to improve health
issues and food security, and crop and livestock
diversification should be included in the SAAD
program. Hassen et al. (2021) and Ouma et al. (2019)
reveal the same by pointing to pecuniary returns and
improved food security accompanying cattle rearing
for rural people. Gebremariam et al. (2020) and
Debele et al. (2018) also reveal problems in space and
resource sharing for animals and husbandry, which is

similar to SAAD’s program.

Collectively, these presented the idea that the method
of addressing conflict and distribution of resources
for the farmer must be effective. Also, the dramatic
negative impact of ASF on the level of hog farming
presented in this paper is supported by the works of
Costard et al. (2019) and Munster et al. (2021) that
describe the devastating effects of ASF on swine
production and producers. Further, in a similar vein,
with the acceptability of backyard chicken production,
studies by Zipo et al. (2020) and Elzo et al. (2020)
establish that small-scale poultry farming could boost
food security and income
households.

generation among

Fisheries and aquaculture production

The support for the beneficiaries in terms of
motorized boats, fishing equipment, and aquaculture
inputs is justified by the fact that physical access to
resources is essential in boosting the productivity of
fishermen and improving their livelihoods, as
established by Béné et al. (2019) and Belton et al.
(2020). Jat and Singh (2018) and Chakraborty et al.
(2018) showed that perhaps adopting technology
might enhance fish production and the -coastal
people's income. This is evident in mariculture and
fish aggregating devices, among other techniques that

illustrate this.

However, as stated in the SAAD program, Neil et al.
(2017) and Halls et al. (2020) also established some
difficulties attached to weather-based disasters and

natural calamities. These papers also show that poor

fishery-dependent communities are very sensitive to

environmental perturbations and how useful
undertaking and promoting resilience-strengthening
measures is. Also, Bell et al.’s research published in
2021 suggests that

more community-focused

approaches regarding managing fisheries can
enhance the sustainability of the resources and

mitigate the effects of external forces.

Volume of production

Agricultural production

The increase in production volumes of crops among
the SAAD beneficiaries, particularly on the plantation
crops, rice, and corn, is consistent with the earlier
research work of Pandey et al. (2020) and Kumar et
al. (2021), who revealed that agricultural
interventions enhance productivity and yield. These
include Roy et al. (2019) and Gebremariam et al.
(2020), who explained that crop diversification
increases revenue by smallholder farmers and food
security. However, Costard et al. (2019) and Munster
et al. (2021) have also identified challenges in disease
outbreaks, including ones like African Swine Fever
(ASF), here it is evident that swine production
volumes have been affected by such diseases,
indicating vulnerability of the livestock production
systems. Also, the preference for chicken contrite to
ducks in poultry production is in harmony with the
research findings of Elzo et al. (2020) and Pandey et
al. (2020), which depict the market trend and
economic viability of the chicken-based poultry

enterprises.

Fisheries and aquaculture production

Cinner et al. (2021) and Srinivasan et al. (2020)’s
findings showed that fluctuations in the fish and
crustacean production of SAAD recipients are aligned
with changes in the trend of total marine resource
productivity that are affected by factors including
effort, environmental factors, and management
activities. Furthermore, According to Pauly et al.
(2019) and Cheung et al. (2020), sustainable fisheries
management can be critical in maintaining the
strength and productivity of the ocean resources.

However, the studies of Worm et al. (2021) and

203 |Mulaet al.



J. Bio. & Env. Sci. | 2024

Sumaila et al. (2019) also reveal that the two are
issues because the graph of fish yields is declining
over time. These studies indicate that -correct
conservation policies have to be in place, and the right

management of fisheries has to be done.

Other similar works by Cisneros-Montemayor et al.
(2020) and Gephart et al. (2021) have also revealed
the aggregation of this fish production force by
explicating how the COVID-19 pandemic disrupted
global seafood value chains and fishing operations.
This is evidenced by the reduced volume of fish
caught in 2020, as stated earlier in this paper.
Another evidence of the declining trend in the fish
catch volumes is the problems of overfishing and
environmental changes; Sumaila et al. (2019) and
Worm et al. (2021) have also highlighted the

challenges.

These studies put much premium on sound
conservation policies as well as on the management of
fisheries. These external factors are supported by the
effects of COVID-19 on fisheries production, showed
in studies by Cisneros-Montemayor et al. (2020) and
Gephart et al. (2021), who showed how the pandemic
influenced fish supply chain systems and fishing
operations all over the world. This is evidenced by
reduced volumes of catches in the year 2020.
However, Martin et al. (2020) and Gentry et al.
(2018) reveal some issues centering on disease
outbreaks and other environmental conditions that
affect mollusk productivity, proposing the need for
management flexibilities. Moreover, following the
investigations of Garcia et al. (2019) and Krueger et
al. (2021), it is also necessary to underline the rather
complicated nature of aquaculture systems and the
fact that different beneficiary groups require various
approaches to address identified challenges and

better speak of opportunities for further development.

On-farm income

A further indication of the effect pathway is raising
the SAAD beneficiaries' income and providing for
their fundamental physiological needs. In order to

gauge and characterize respondents' opinions of the

changes in their lives brought about by becoming a
SAAD beneficiary, respondents were also asked to
rate their general level of satisfaction both before and

after the program.

Agriculture

Some of the works whose central point relates to the
development of agriculture and/or communities have
tried to quantify the shifts in farmers’ income. Among
the small-scale farmers whose farming methods were
reviewed, there has been an improvement in their
earnings. Other works of literature, such as a study
conducted by Berdegué et al. (2018), help elucidate
the effects of these techniques. Also, Mabiso et al.
(2020) and Mishra et al. (2019) have explored how
multi-activity farming leads to risk diversification and
secure income. These findings corroborate the reports
showing that income status between different
livelihood groups has not painted a similar picture.
According to Rahman et al. (2021) and Shikuku et al.
(2018), threats, including inputs and markets, might
have led to poor revenues for poultry producers. On
the other hand, the livestock producers recorded an
increase in income as described by Kassa et al. (2019)
and another recent research conducted by D’Souza et

al. (2020).

Fisheries and aquaculture

As such, as evident in the various approaches to the
work in the areas of rural livelihood and fisheries, the
nature of the diet of the beneficiaries of fishing
related to capture fisheries and the related agri-
aquaculture activities disclose similar trends of the
outcomes received, therefore while progressing with
the endeavor of evaluating the effect of on-farm
income on the overall community. The authors prove
this idea by presenting real-life examples of how, in
some cases, these systems may decrease income for
those operating the systems. For instance, Béné et al.
(2019) and Ahmed et al. (2019) conducted additional
research on agri-aquaculture. They emphasized the
importance of integrated agri-aquaculture systems
that help people earn money, among other ways of
livelihood. Studies on rural living and fishery

management show steady earnings for fishing those
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in capture fisheries and water farming. In their study,
Ahmed et al. (2019) and Béné et al. (2019) found that
people can make money by participating in combined
farming and fish farming systems. This has led to a
significant increase in income among agri-aqua
beneficiaries. As shown by Mills et al. (2020) and
Pauly et al. (2019), sustainable fisheries management
techniques are essential for promoting the livelihood
of fishers, leading to their financial security, hence
explaining why there is reported similar income
stability or slight increment among capture fisheries
beneficiaries. However, some research works by
Belton et al. (2018) and Sumaila et al. (2020) show
that factors such as market movements or disease
outbreaks could affect commercial fish farming
earnings. Consequently, this may explain the
decreasing percentage of aquaculture beneficiaries'

income.

Household income

Looking at poverty relief programs and rural ways of
living, many studies agree with the raised income
trends observed in SAAD beneficiaries' households.
Research by Winters et al. (2019) and Dercon and
Christiaensen (2011) shows how farming initiatives
help increase family income and reduce poverty
levels. This gives more weight to the observed
increasing income trend among SAAD participants
over time. Studies such as those by Barrett et al
(2018) and Carletto et al. (2017) discuss the
importance of having job options outside of farming
in boosting family earnings in the countryside. This
supports earlier reported findings of total family
income, including earnings from non-farming jobs.
Nevertheless, how much one earns from these
farming initiatives can change based on how
programs are set up, whom they focus on, and the
situation around them, contrary to information from
the studies of Alkire et al. (2018) and Ravallion's
(2016). This insinuates the need for more research on

how SAAD initiatives impact family earnings.

Conclusion
SAAD interventions aimed to increase the income and

food security of disadvantaged farmers and fishers in the

poorest areas. For 2017 beneficiaries, crop interventions
were constant; however, in 2020, productivity and
means of subsistence declined for 2018 recipients,
perhaps due to the pandemic. Except for small
ruminants, livestock intervention beneficiaries saw
production drops in 2017 and 2018. Duck farming
suffered a downturn in 2018, but chicken output for
2018 recipients was steady. Diverse recipient groups
showed differing patterns of stability and decrease in

capture fisheries and aquaculture initiatives.

Recommendation(s)

To boost productivity, income, and sustainability for
farmers and fishers towards rural development and
poverty alleviation, the researchers recommend
expanding the distribution programs for seeds,
fertilizers, livestock, and fishing gear. Community
storage and processing facilities must be provided to
reduce losses and increase marketability. Moreover,
regular training programs on modern farming and
sustainable practices should be implemented, and
farmer field schools should be established to facilitate
peer learning and adoption of best practices. Further,
strengthen market access through organized market
days and online platforms, promote value addition via
processing and packaging initiatives, and support small-
scale agro-processing enterprises. Lastly, cooperatives
and producer groups can be developed to enhance

collective bargaining power and improve market access.
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