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Abstract Dairy farming plays a vital role in the social
and economic livelihood of the farmer households and
cooperatives in the Cagayan Valley. For the adoption of
new technologies such as greening technology in dairy
production, profiling of the dairy farm is an important
factor in developing the assessment of the viability of the
green tech to be adopted by the farmers as a means to
increase their productivity and efficiency in farming. By
considering this aspect, the study was undertaken in the
Cagayan Valley and the respondents were purposively
selected. There were four cooperatives that represented the
region, while 10 farmer households were also randomly
selected. The data was collected using a predesigned
interview schedule on-farm/site. Key informant interviews
(KII) and focus group discussion (FGD) will be the means
of gathering relevant information. The collected data was
analysed using basic descriptive statistical methods such as
frequency, percentage, proportions, average, and rating.
The results indicate that the majority of the dairy farmers in
the Cagayan Valley belonged to the aged group, with an
average age of 54 and above, with a degree in college, and
a high income of up to P15,001-above/monthly, which
represents the large and medium-sized families. The
majority of dairy farmers had at least 5 years of experience
using green technology, and 60% of them had both cattle
and carabao as dairy farm animals. The adoption rate of
green technology using vermicomposting and using solar
panels by both categories of respondents reveals that there
is a potential market expansion for the implementation of

green technology for the dairy farming industry and for
further improvement of the socio-economic status of the
farmers and their stakeholders, which may lead to their
embracing green tech culture. Adequate research and a
contribution from the NGO’s and government in this sector
are essential to improve the living conditions of the farmers
in Cagayan Valley.
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1. Introduction
The dairy area plays a multi-faceted part in the financial
improvement of country family units. Animals’ raising
emphatically affects value regarding pay; and work and
neediness decreases in provincial territories. Dairy is a
significant aspect of farming development and is
additionally considered as a possible area for trade income
[4]. The dairy industry is a large-scale practice of breeding
and raising cows for the sole purpose of using their milk
for the production of food. There are many different
products that come from the milk extracted on dairy farms.
Most of these products become food for human
consumption. Some of the most common products are
milk, ice cream, butter, yogurts, and cheeses. Globally,
there is an increasing demand for dairy products and the
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industry has a remarkable potential for growth [12].
There are four main types of dairy farms in the
Philippines: individual smallholder producers (who
consume and sell locally what they produce), smallholder
cooperatives (who deliver their milk to a collection point
for transport to a processing plant), commercial farms
(which supply processors), and government farms (which
supply school and rural community feeding programs)
[14]. A significant amount of the Philippine fluid milk
supply is Ultra High Temperature (UHT) milk
reconstituted from imported milk powder because of the
country’s cold chain challenges and limited production, as
reported by the USDA-Dairy and Products Annual report
[23]. The dairy industry in the Cagayan Valley has shown
potential for active market growth with the participation
of different cooperatives which serve as co-operators for
the dairy farmers. With the use of green technology such
as biogas digesters, solar panels and water pumping,
vermicomposting, and the use of e-vehicles, there is a
possibility of increasing production efficiency, improving
labor efficiency, and improving farm working conditions,
as well as improving milk quality, in order to improve
their economic performance.
There are approximately 264 million dairy cows living
on dairy farms around the world. Those cows produce an
average of 600 million tons of milk. According to the
statistics report of the National Dairy Authority (2018)
[20], the Cagayan Valley has an average of 115 and 82
Isabela animals on the milk line. It has a total of 2274 for
Cagayan and 414 herds for the 27 cooperative
co-operators in the region. There are between 8 and 180
farmers in Cagayan and the Province of Isabela.
New greening technologies in the dairy industry are
slowly being integrated both at the farm level and in the
dairy processing plant [8]. Source and channels of
agriculture information are used by the beneficiaries.
Under the influence of breeding and of improved nutrition
and management, milk production and its quality have
been considerably increased during the past 40 years [19].
On the other hand, this modernization entails the
concentration of production on fewer farms of larger size
since it requires an estimated 33%-55% of the total labor
in dairy farms [21].
The efficient management of milking improves
cost-effectiveness and animal welfare as well [10]. Green
technology is often referred to as environmental
technology or clean technology. Technology is an
umbrella term for sustainable technologies which
contribute to lowering our negative environmental impact
on our planet while sustaining our economic power at the
same time. Although green tech is a relatively new idea at
this point in time, eventually in the future, this will
become quite important since we have to unravel our
environmental problems in order to assure a framework
where we, as humanity, can use green tech as efficiently
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as possible to improve our ecological footprint on a global
scale. There is a possibility of enhancing production
efficiency, improving labor efficiency, and improving
farm working conditions, as well as improving milk
quality, with the use of green technology such as biogas
digesters, solar panels and water pumps, vermicomposting,
and the use of e-vehicles.
Dairy farming plays a pivotal role in the economy of
our country. It helps in augmenting the food supply,
generating employment and raising nutritional levels.
Dairy farming represents one of the largest and fastest
growing sectors. Dairy enterprise is a solution to many
problems in agriculture, besides being an effective tool to
improve the socio-economic condition of rural farmers
[18]. Inadequate knowledge of modern dairy practices and
marketing facilities deteriorates the socio-economic
conditions of the dairy industry in the region. The best
option for increasing dairy productivity is through the
adoption of improved technologies such as green
technology and efficient use of available resources [2].
The purpose of this study is to generate a data bank on
the co-operators who are adopting green technologies in
the Cagayan Valley. Benchmarking dairy farms and
stakeholders in the region based on their profiles, as well
as investigating the characteristics of co-operators/farmers
who are adopting green technologies, increasing labor
efficiency, and improving farm working conditions.

2. Methodology
The sample size is determined through random
stratified sampling. The collection of data is based on the
records of the National Dairy Authority for both the
Isabela and Cagayan Valleys. The study included four
cooperatives: the Nueva Vizcaya Livestock Farmers and
Raisers Multi-Purpose Cooperative, the Samahan ng mga
Overseas Filipino Workers (OFW) ng Santiago City, the
Mabuhay Agriculture Cooperative, and the Malaya
Development Cooperative. While there were 10 sample
households that represented the dairy farmers in the
region.
The sampled farms accounted for all types of farms
typically operating in the region, from small family farms
to modern ones including milk production, animal
population and farm gate price. The survey was conducted
from September 2020 to February, 2021 by means of a
carefully designed questionnaire and the information
gathered through personal interviews, which will take
place on-farm/site. Key informant interviews (KII) and
focus group discussion (FGD) will be the means of
gathering relevant information.
Basic descriptive statistical methods such as frequency,
percentage, proportions, and averaging and likert scale
ratings were used for the data collected.
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The conceptual framework employs established
methodological tools. First, the benchmarking of the dairy
co-operators and sampled household dairy farmers
engaged in green technologies to improve their farm
operations, thus increasing productivity and efficiency.
Second, the dairy practices, including their milk
production, and also the level of their awareness of the
benefits of green technology, including problems
encountered during the adoption and implementation of
the technology, are discussed.

3. Results and Discussion
Profile of the dairy cooperatives as respondents who
practiced green technology
The respondents for these cooperatives represent the
cooperating agencies that are actually practicing greening
technology and applying it to their specific farm
operations. There are four (4) cooperatives that are
engaged in dairy production in the region that participate
in this study. They were represented by three
municipalities in the region, namely: Bambang, Nueva
Viscaya, Santiago City, and Mallig, Isabela. The
cooperatives that represent the respondents were the
following: Nueva Vizcaya Livestock Farmers and Raisers
Multi-Purpose Cooperative; Samahan ng mga OFW ng
Stgo. City; Mabuhay Agriculture Cooperative and Malaya
Development Cooperative. These cooperatives have been
in existence for an average of 7 years, and their dairy farm

animals are a combination of carabao and cattle. But most
of the cooperating agencies have the carabao as their main
dairy farm animal producer. The majority of cooperating
agencies are up to date on green technology; some have
solar installations for their water pumps, and the majority
practice vermicomposting.
The Nueva Vizcaya Livestock Farmers and Raisers
Multi-Purpose Cooperative is a multi-purpose cooperative
with most farmer-raisers as members. The cooperative
received various agricultural machinery, equipment, and
facilities from the Department of Agriculture (DA)
Cagayan Valley Regional Field Office (RFO), as well as
the irrigation network held on September 4, 2021.The
Samahan ng mga OFW ng Stgo. City founders are all
ex-abroad and initially owned a dairy farm and a herd of
cattle/cattle. This cooperative is now emerging as one of
the top cooperatives in the city which offers various
marketing activities. The Mabuhay Agriculture
Cooperative and Malaya Development Cooperative is an
agri-based cooperative. They were one of the top
producers of dairy milk in the region. Aside from milk
production, they are also involved in corn silage
production and marketing.
Their awareness of green technology is a manifestation
of their training and seminars they attended and
participated in the programs sponsored by Isabela State
University (ISU), DOST, and the LGU. The ISU, together
with their partnership with DOST/DOE/DA, conducted a
series of trainings related to the awareness and adoption of
green technology to improve their farming system and
increase their yield and performance.
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Profile of the dairy farmers as respondents who practiced green technology

Figure 1. Profile of the dairy farmers as respondents who practiced green technology

The figures presented the profile of the households
engaged in greening technology. This also represents the
area covered in the study.

Sex. The figure 1 depicts the sex of the respondents,
with females accounting for 70% and males accounting for
30%. This indicates that most of the households that take
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care of dairy farming are managed by female farmers. This
shows that a farming job is not only for males but also for
females. The main results found that local chicken farming
is an activity under the responsibility of men with an
average age of 41.95±10.84 years old [16].
Age. The result shows that the majority of the age of the
farmer respondents ranges from 54 and above, with 6 as a
numerical value and categorized as old age, while 48-50
years of age as young age and 51-53 years of age as middle
age have a numeral value of 3 and 1, respectively. This
shows that most of the farmers are seniors and probably
have matured while doing farming [17].
Income. Based on the results of the survey, most of the
dairy farmers incurred a high income of 15001-and above,
or 42.86 percent, while 33 0r 35.71 percent had a medium
income of 10,001-15,000 and 5 or 21.43 percent had a low
income of 5,001-10,000, respectively [13].
Size of the family. The result shows that the average
family size of a dairy farmer has an average of 2 children,
or small family size, while other families have 3-4 children,
or medium size, and 2 families with 6 children belong to a
large family, respectively [8].
Educational Attainment. For this figure 1, it shows that
70 percent or 7 of them finished high school while 30
percent or 3 of them graduated from college. The probable
reason for this might be that the majority of carabao/ cattle
owners were from the middle and older age groups [5]. As
supported in the study, only 22.2% of farmers had higher
secondary or above education which is better than the
findings of the previous study [9].
Years of operation. The result indicates that most of
the respondents with a numerical value of 7 have 1-5
years of operating the farm, while 2 or 6-10 years, and 1
or 11 years and above, maximum operation.
Dairy Farm Animal. Most of the respondents have
carabao as their main dairy farm animal, with a numerical
value of 6 respondents, or 60 percent, while cattle are
represented by 40 percent, or 4 households. There are also
farmers who have both cattle and carabao as their dairy
animals.
Practices in Green Technology. The respondents
mostly practice vermicomposting, with 12 or 85.71 percent
of practitioners, while 2 or 14.29 percent only use solar
power. It has been noted that the two respondents who
practice solar are the cooperatives of Malaya Development
Cooperative, Mallig, and Samahan ng mga OFW ng
Santiago. City, respectively. Most of the respondents
appreciate vermicomposting as a means of increasing their
production and maximizing their profits. Probably because
it is cheaper than solar, installation is very expensive and
costly. Despite the benefits, about 54% of farmers fed their
cattle with concentrate but the recommended ration was not
given [15]. Around 59% of the farmers fed their cattle

traditional way.
Awareness of the green technology for both
cooperatives and dairy farmers
The level of awareness of green technology was evident
with the results in the figure 2. The respondents are very
much aware of green technology, whether it is through
vermicomposting, electronic bicycle, and biogas digesters
or through solar power, with 85.71 percent awareness and
only 14.19 percent not aware. Farmers believe that through
this technology, it can somehow improve their economic
performance by increasing production efficiency, labor
efficiency, and working conditions on the farm. Also,
minimizing cost while maximizing profit and benefits.

Figure 2. Awareness for the green technology by the farmer

Level of awareness as to the nature of green technology
Table 1 reveals the result of the response by the farmers.
It shows their level of awareness as to the kind or nature of
the green technology concerned. The majority of the
responses show the highest level of awareness of the
following: the use of green corn silage as feed for the dairy
animals; the level of awareness of the use of vermi to
compost the farm manure/dairy manure for compost
production; and green dairy technologies as an
environmentally friendly means of production. 13 or 92.86
percent are aware of the use of electronic tricycles for dairy
product transportation, while 10 or 71.43 percent are aware
of the use of solar-powered irrigation systems for green
corn and forage production; 8 or 57.14 percent are aware of
the use of bio-gas digesters for methane gas collection from
animal manure and use as fuel in cooking, waste materials
recycling in your Dairy operation, and be aware of the
environmental laws of the country, respectively. 6 or 42.86
percent of MSMEs Dairy operations are aware of waste
segregation for bio-degradable and non-bio-degradable
materials.
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Table 1. Level of awareness as to the nature and Kind of Green Technology
Frequency
n-14

Percentage
%

14

100

10

71.43

8

57.14

The level of awareness on the use of electronic tricycle for transportation of dairy products

13

92.86

The level of awareness on the use of vermi to compost the farm manure/dairy manure for
compost production

14

100

Green dairy technologies are an environmental friendly

14

100

Waste segregation for bio-degradable and non-bio-degradable in your MSMEs Dairy
operation

6

42.86

Aware on waste materials recycling in your MSMEs Dairy operation

8

57.14

Aware on the environmental laws of the country

8

57.14

Nature and Kind of Green Technology
The level of awareness on the use of green corn silage as feed to the dairy animals.
The level of awareness on the use of solar powered irrigation system for green corn and forage
production.
The level of awareness on the use of bio-gas digester for methane gas collection from animal
manure and use as fuel in cooking.

*multiple responses

The awareness level of green technology gives
empirical evidence of improvement in both the
environmental and economic or financial performance of
the dairy farmer. They analyse the mechanism involved in
each of the following channels of potential revenue
increase or cost reduction owing to better environmental
practices [1].
Reasons for Adoption
Table 2 presents the reasons for the adoption of green
technologies, whether it's the installation of solar panels or
water pumping, vermicomposting, or use of e-vehicles.
The respondents had unified observations as to the
usefulness of green technologies. Results indicated that the
greening technology has been considerably helpful with
the adoption of reducing energy bills, water usage, general
office expenses, which resulted in a possible increase in
production at a 100 percent rate. Followed by items
“improving employees’ health by providing a safe and
healthy workplace", with a rate of 85.71 percent and,
"Improving Disaster Recovery and Less Waste in the
Workplace" with a rate of 71.43 percent, respectively." It is
said that improving a company's environmental
performance can lead to better economic or financial
performance, and not necessarily to an increase in cost.
[1]. Adopters of all improved technologies, management
practices, and production systems other than grazing
achieve higher milk production than do non-adopters. [4].
As cited by John Doerr, a businessman, "Green
technologies – going green – is bigger than the Internet. It
could be the biggest economic opportunity of the 21st
century." [3].
Reduced energy bills. Green technology enables us to
save plenty of renewable energy sources through
energy-efficient devices, such as biogas digesters, the
installation of solar panels and water pumping,
vermicomposting, and the use of e-vehicles to increase

production efficiency.
Reducing Water Use. Green technology may also enable
us to use our natural resources more efficiently by water
pumping using solar panel installation to reduce electricity
costs.
Reducing General Office Expenses/Improving Budgets
for Greater Income. Green technology allows us to reduce
operating expenses while increasing income by using
renewable energy for electricity and other office expenses.
It also applies the recycling of resources efficiently and
cutting the cost through this energy saving technology.
Increase in production. The green technology could
possibly increase production by helping the co-operators
and farmers to efficiently manage their resources at the
dairy farm, applying recycling procedures, and maximizing
the farm's potential to the fullest. Therefore, it would result
in more animal-friendly production behavior.
Table 2. Reasons for the respondents’ adoption of greening technologies
Respondents
n-14

Percent
%

Reduced Energy bills

14

1.0

Reducing Water Use

14

1.0

10

71.43

14

1.0

14

1.0

12

85.71

10

71.43

14

1.0

Reasons for adopting

Less Waste in the
Workplace
Reducing General Office
Expenses
Improving Budgets for
Greater Income
Improving Employee
Health
Improved Disaster
Recovery
Increase in production

*Respondents were allowed to give multiple responses.

Management Practices
Table 3 shows the management practices of the farmer
respondents. A majority of the farmers adopted the
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vermi-composting of farm material wastes; a rating of 10
or 71.43 percent for the item "practice silage/haylage
making", a rate of 7 or 50.00 percent for the "use of
e-transport," undefined rating of 4 or 28.58 percent”
adopted solar panel construction and installation of water
pumping/irrigation while no one adopt the construction of
biogas to store methane gas for household use.
Better environmental practices may result in: (a)
increased market access; (b) the sale of pollution-control
technology; (c) risk management; (d) lower material,
energy, and service costs; and (e) lower capital and labor
costs [1].
Table 3. Green technologies adopted and practice dairy production.
Green tech
silage/hylage making
solar panel
construction/installation of water
pumping/irrigation
construction of biogas to store
methane gas for household use
vermi-composting of farm
material wastes
use of e-transport

Frequency
n-14
10

Percent
%
71.43

3

21.43

0

0

14

100

7

50.00

*multiple response

Problems encountered
Table 4. Problems encountered by the respondents.
Problems Encountered
Lack of funding
Lack Management
application
No Government
intervention (provide
financial assistance)
Less information
campaign
High cost of greening
technologies
Lack of Assistance/
support
High product cost
Technical issues

Frequency
n-14
10

Percent
%
71.43

4

28.58

8

57.14

3

21.43

10

71.43

10

71.43

4

28.58

7

50.00

*Respondents were allowed to give multiple responses.

Table 4 reflects the possible problems encountered by
the co-operators and farmer households in implementing
green technology on their respective farms. Based on the
results of the survey, among the reasons cited by the 10
respondents, or 71.43 percent, are the lack of funding, the
high cost of greening technologies, and lack of
assistance/support. Of those, 8 or 57.14 percent reported no
government intervention (possibly financial assistance), 7
or 50 percent reported technical issues, 4 or 28.58 percent
reported a lack of management application and a high
product cost, and 3 or 21.43 percent reported a lack of
information campaign. As opined in the previous study, the

unavailability of technology, lack of assistance and finance
were mentioned as important constraints for technology
uptake [11].
Though green technology is still quite immature, there is
a potential for cooperatives and household farmers to
consider this as an alternative means to increase their
production and efficiency. Green tech will become a major
industry in the future and new businesses that focus on this
field right now might have great success in a few years.

4. Conclusions
Based on the summary of the findings, the following
conclusions are drawn. The majority of the dairy farmers
in the Cagayan Valley belonged to the aged group, with
an average age of 54 and above, had college as their
highest educational attainment, and had a high income of
up to P15,001-above/monthly with large and
medium-sized families. The majority of dairy farmers had
at least 5 years of experience using green technology, and
60% of them had both cattle and carabao as dairy farm
animals. The adoption rate of green technology using
vermicomposting and using solar panels by both
categories of respondents reveals that there is a potential
market expansion for the implementation of green
technology for the dairy farming industry and for further
improvement of the socio-economic status of the farmers,
which may lead to their embracing green tech culture.
As to the level of awareness as to the kind or nature of
green technology, it shows the highest level of awareness
of the following: such as the level of awareness of the use
of green corn silage as feed for dairy animals; The level of
awareness on the use of vermi to compost farm manure
and dairy manure for compost production; and green dairy
technologies as environmentally friendly; level of
awareness on the use of electronic tricycles for
transportation of dairy products; awareness of the use of
solar-powered irrigation systems for green corn and
forage production; level of awareness on the use of
bio-gas digesters for methane gas collection from animal
manure and use as fuel in cooking, Be aware of waste
materials recycling in their dairy operation, and be aware
of the environmental laws of the country, respectively.
Only 6 percent, or 42.86 percent, are aware of waste
segregation for bio-degradable and non-bio-degradable
materials from dairy operations.
The management practices of the farmers show that the
majority of them adopted the vermi-composting of farm
material wastes; 71.43 percent practiced silage/haylage
making; 50.00 percent use of e-transport; 28.58 percent
adopted solar panel construction/installation of water
pumping/irrigation; while no one adopted the construction
of biogas to store methane gas for household use.
To the level of awareness of green technology, the
response is overwhelming since the majority are aware of
green technology and its effectiveness. However, when it
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comes to the problems encountered, it reveals that lack of
funding, cost of the technology, and lack of
support/assistance are reflected as hindrances that may
lead to the full adoption and implementation of the green
technology.
Benchmarking this data among dairy producers in the
Cagayan Valley adopting green technology is essential for
identifying co-operators who are practicing or adopting
green technology. As evidenced by studies that enhance
the contribution of technology to farmers' economic
growth while also increasing their productivity,
optimizing effective farming, the existence of this
technology is quite beneficial.
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