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1.0. Introduction

The agricultural sector is accompanied by immense risk due to low labor absorption, pestilence,
drought, diminishing productivity, seasonal production, and employment issues (Agyeman et al.,
2014). According to the Philippine Statistics Authority (PSA, 2017), a high percentage of farmers and
fishers remained to be poor. For farm and fishing households to survive, they have the option to
diversify their income by engaging in other agricultural and non-agricultural activities.

Household income diversification refers to the increase in the sources of income or the
balanced contribution of the different sources (Wan et al., 2016). Diversification is a critical pathway
to improve the living standard of agricultural households. According to Loison (2015), proactive
income diversification strategies can accumulate wealth and enhance the standard of living of farm
households. Income diversification facilitates the conversion of unproductive resources to productive
resources. Households seek new ways of using existing resources to produce goods and services.

Studies about farmers' income diversification are limited in the Philippines. The country offers
an interesting context. The country is archipelagic in nature. Its resources are both land and water,
offering households more resources for diversification. However, households are discouraged from
formalizing their enterprise because of labor policies, regulations, and registration requirements.
Thus, these enterprises become stagnant and do not upgrade to the next level (Hampel-Milagrosa,
2014). Despite these challenges, income diversification is an important starting point for increasing
income among households and eventually leading them out of poverty (Cudia et al., 2019). Micro-
enterprises are off-shoots of income diversification strategies that contribute to the local economy
and improve the living standards of the households (Quingco & Leonoras, 2019).

Several empirical studies were conducted about the income diversification of households in
other countries. Most studies focused only on a specific source of income, such as non-farm labor
and non-farm activities (Osondu, 2014; Sanusi et al., 2016; Shehu & Abubakar, 2015). Other works
focused on counting the number of income sources (Wan et al., 2016). This method does not take
into accounts the share of each income source which can be more important. A household can
have many sources, but it is not considered diversified if a large share of income comes from one
source. Moreover, the samples of these studies are only farm households. Other households relying
mainly on other agricultural activities such as fishing, forestry, and hunting were not considered. This
study gives importance to all income sources of the households giving a complete picture of income
diversification. The use of the income diversification index satisfies this purpose. This study is not only
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limited to farm households but also includes fishing and foraging households. The inclusion of these
households gives a more complete representation of agricultural households. This study also extends
the literature on income diversification by adding agricultural income as a factor rather than total
household income. This variable can reflect the productivity of the agricultural households, which can
stimulate income diversification.

The objectives of the study are: (1) to describe the prevalence and patterns of income
diversification among agricultural households in the Philippines and; (2) to identify the factors
related to the degree of income diversification. The first objective gives details on the: proportion
of agricultural households with diversified income, the different income sources of the agricultural
households, and the contribution of each income source to the total household income. The second
objective aims to explain the reason behind income diversification. Empirical studies reveal that
there are demographic and household-level factors that affect income diversification (Osondu, 2014;
Sanusi et al, 2016; Shehu & Abubakar, 2015). Diversification can be stimulated by necessity or
opportunity (push and pull factors) (Etea et al., 2020). Some households diversify their income to
support their family while others diversify to accumulate wealth.

Policymakers can use the findings of this study in designing a program to make agricultural
households more productive. Policymakers are responsible for the necessary rural infrastructure
needed by these households to stimulate participation in other economic activities. Higher education
institutions can also use the result to design extension programs to develop other income-generating
skills of agricultural households. These households must learn new knowledge and skills. With a new
set of skills and knowledge, these households will produce other goods and services to supplement
their income.

2.0. Framework of the Study

This study hypothesizes that demographic and household characteristics are related to the
income diversification of agricultural households. This study is informed by the sustainable livelihood
framework (SLF) of Ellis (2000). The framework is used to analyze rural household survival strategies.
Income diversification is important for households to survive in the rural environment. Agriculture
is the main source of income, accompanied by several risks affecting productivity. Relying mainly
on agricultural production could result in income shock when there is pestilence, typhoon, drought,
and market price drop. Therefore, income diversification is a form of risk management that protects
households when crop production fails. Income from other sources allows the household to smooth
consumption in times of uncertainty.

The SLF posits that there are five important assets needed for households to diversify income
and survive in the rural environment. These assets are human capital, physical capital, social capital,
financial capital, and natural capital. Variation in the availability of this capital among households
determines the prevalence, pattern, and degree of income diversification. These capitals are
primary inputs in the production process. When these capitals are available in the households, they
can be encouraged to produce goods and services, thereby increasing their chances of diversifying
their income.

The theory is appropriate because it identifies demographic and household characteristics
as assets and capital necessary for income diversification. Demographics such as sex, age, and
education are considered human capital. Male household heads are potential managers of income-
generating activities of households. The number of years the individual lives allows the individual
to acquire experience and knowledge which can be used to diversify income. Education improves
human capital through the acquisition of knowledge and skills from formal institutions. Education
improves the entrepreneurial competence of the individual necessary for income diversification
(Perez & Guevarra, 2020).

Machinery and equipment available among households can be considered as physical capital.
These assets help convert raw materials into finished products. Examples of physical capital are
tractors on a farm, sewing machines, vehicles, and buildings.

The social network of households can be considered a form of social capital. Social networks
facilitate coordination and cooperation, which could significantly reduce the cost of doing business.
Membership in cooperative and obtaining microfinancing is an example of social capital. Marriage
involves sharing of resources among couples that can lead to income diversification.
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Financial capital refers to wealth which primarily includes money, savings, purchasable items,
and the likes. These are resources that can be used to start or expand a business. Availability of funds
allows farm households with businesses to innovate, diversify and improve human skills.

Natural capital refers to the natural resources to which the household has access. They include
land, air, water, living organisms, and all ecosystems in the surroundings necessary for humans to live.
Natural capital is the primary source of raw materials.

3.0. Methods

This study employed a quantitative research design using cross-sectional survey data. The
design is appropriate because the data comes from individual household samples. The variables
used were derived from the information contained in the secondary cross-sectional survey data.
The variables used in this study are quantitative and measurable. The income diversification index
was calculated using the number of income sources and the share of each of these income sources.
Moreover, the survey data contain a large sample which enables the researcher to conduct statistical
tests. The design allows the researcher to conduct regression analysis.

This study used national cross-sectional survey data from the Philippine Statistics Authority
(2015). The data is the 2015 Family Income and Expenditure Survey (FIES) Volume 2. The survey is
conducted every three years. The data is divided into four main parts: food expenditure, non-food
expenditure, income, and household details. The income section contains information on sources
categorized as agricultural, non-agricultural, abroad, domestic, and enterprises. The section on
household details contains information about the demographic profile, such as gender, age, marital
status, and education of the household head. Other information such as family size, equipment, and
gadgets, type of house, electricity, piped water, and access to information and communication (ICT)
are also found in this section.

The sample used in this study only includes agricultural households. These are households
whose main income comes from agricultural labor, crop farming and gardening, livestock and
poultry, fishing, forestry, and hunting. There is a total of 8,701 households classified as agricultural
in the 2015 FIES.

This study used descriptive measures to describe the prevalence and patterns of income
diversification among agricultural households. Specifically, frequency and percentages were used to
examine the distribution of respondents according to the number of income sources, type of income
source, and degree of diversification. Mean was used to describe the average contributionof each
type of income source.

The degree of income diversification was calculated using the Simpson’s Index of Diversity (SID)
(Agyeman et al., 2014). The SID considers both the number of income source and their distribution.
The formula for the SID is:

SID=1 —ZR"‘ (1

=1

where SID is the Simpson’s Index of Diversity, n is the number of active income sources, and P is
the proportion of the income coming from the source. The value of the SID lies between 0 to 1. A
value closer to 1 denotes that the household is more diversified. Verbal interpretations of the SID are
adopted from Herrera et al. (2018) and Sambuichi et al. (2016). Table 2 presents the interpretation of
the SID. The scale used the term "Highly Specialized” to denote non-diversification.

This study analyzes the factors affecting the degree of income diversification using regression
analysis. Specifically, the study used the fractional response model. The dependent variable SID is
in fractional form ranging from 0 to 1, which is used to measure the degree of diversification. The
use of ordinary least square regression is not appropriate for dependent variables in fractional or
proportional form (Ramalho & da Silva, 2009).

Volume 4 Number 4 October-December 2021 137



Philippine Social Science Journal

Table 1. Simpson's Index of Diversity (SID) Scale

Verbal .
Value . Description
Interpretation
Highl 50% to 60% of income comes from one
0 g ‘y source with very minimal contribution
Specialized

from other sources

40% to 50% of income comes from one
0.35 Specialized source, with 2 to 3 sources contributing
between 5% to 10%

30% to 40% of income comes from one

0.36 - 0.65 Diversified source, with 3 to 4 sources contributing
10% to 15%
Highly 4 or more sources contributing 10% to

O66andabove . ‘ified  30% ofincome

The fractional response model was proposed by Papke and Wooldridge (1996). They suggest a
conditional expectation:

E(ylx,ye(0,1]) = G(xy) )

where G (*) is presumed to follow logistic distribution, y is the dependent variable in proportional
form, x are the independent variables, and y are the coefficients to be estimated. Supposing that y
follows a Bernoulli distribution conditional on x, y in equation 2 can be estimated by maximizing
quasi-likelihood function:

(y) = ylog[G(xy)] + (1 — y)log [1 — G(xy)] (3)

With the correct specification of equation 2, the quasi-maximum likelihood estimator y is consistent
regardless of the distribution of y. The model can handle dependent variables that are continuous,
discrete, or both. The only critical assumption that needs to be satisfied is the correct specification of
equation 2. This study used the following specification for equation 2:

E(SID|x,SIDe(0,1] = yo + y,MALE + y,AGE + y,EDUC + y,MARRIED + ysFAMILYSIZE (4)
+ ys LNAGRICULTURAL INCOME + y,HOUSEOWNERSHIP + y,ACCESS TO CREDIT
+ ¥oLNCASHSUPPORT + y10ACCESS TO ELECTRICITY + y,,ACCESS TO WATER
+¥12ACCESS TO ICT + ¥, VEHICLEOWNERSHIP + e

The accuracy of the specification of the fractional response model is tested using Ramsey's
regression equation specification error test (RESET). Correct specification and functional form imply
that the model did not miss out any important predictors in the model. RESET p-value of greater
than 0.05 indicates that the functional form and specification of the regression model are correct. The
fractional response regression and RESET were done using the software STATA 15.

This study ensures several ethical principles were observed associated with the use of secondary
data. First, the household respondents were de-identified before releasing to the researcher. The FIES
2015 data does not contain any identifying information about the sample. The PSA is prohibited by
law to provide identifying information in the data they release. Second, it is presumed that there was
consent from the household respondent when the survey was taken. Since the Philippine Statistics
Authority surveyed in 2015, it is already understood that there was consent from the respondents.
Third, the outcome of this study does not allow for re-identification of the household participants.
The methods used in this study do not involve household identification. Only the relevant information
about demographics and household characteristics were used. Lastly, the use of this data does not
result in any damage and distress. Income diversification is a concept that does not give a negative
impression to household respondents. Households practice income diversification strategies to
increase their income. This study was also reevaluated by the College's Ethics Review Board and was
found to adhere to ethical research principles.
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4.0. Results and Discussion

Prevalence and patterns of income diversification

This section describes the prevalence and patterns of income diversification among agricultural
households. Agricultural households were able to show some level of diversification in their income
as indicated in the number of income-generating activities, the income share of each source, and
degree of income diversification using the Simpson'’s index of diversity.

Table 2 presents the distribution of households according to the number of income-generating
activities. Most of the sample householdsor 35.42% have 2 income sources, and 23.54% have 3
income sources. This result reveals that agricultural households were able to somehow increase
the number of income sources. However, diversifying further to more than 3 sources of income is
highly unlikely, as indicated by a significant reduction of households (9.13%). The percentage of
households vis-a-vis the number of income sources decreases thereafter. Meanwhile, the number
of households who were not able to diversify (1 income source) is also significant comprising 29%
of the household samples.

Table 2. Distribution of households by the number of income source

Number of Income Source f %
1 2,535 29.13
2 3,082 3542
3 2,048 23.54
4 794 9.13
5 201 231
6 33 0.38
7 8 0.09
Total 8,701 100

The observed number of income source of the sample households is somewhat similarto
Agyeman et al. (2014), who found that farm households, on average, have three combinations
of income sources. Diversifying to more than three income sources would require households to
commit more resources. Agricultural households have limited resources to allocate more in various
income-generating activities.

The type of income-generating activities and their average share of income is presented in Table
3. As expected from agricultural households, more than half of the sample households earn income
from agricultural-related activities. Sixty-one percent earns from crop farming and gardening, and
59.48% sources income from salary and wage from agricultural activities. This income source also
has a modest share of the total income of the sample households. Crop farming and gardening
have an average income share of 63.45%, and salary and wage from agricultural activities have an
average income share of 55.35%. Despite a low level of participation (16.16%), fishing has the highest
average income share (69.01%) among agricultural sources. This implies that fishermen might have
an undiversified source of income and relies mostly on their catch.

The diversification of agricultural households is not only limited to agricultural activities. Results
suggest that some have resorted to non-agricultural income sources. Agricultural production is
seasonal, and therefore agricultural households must seek an alternative source of income beyond
the sector. Table 6 further reveals that 36.10% were involved in some non-agricultural labor and work.
This is followed by wholesale and retail trade with 13.85% household participation.

This result conforms Agyeman et al. (2014) and Vasco and Tamayo (2017). Agyeman et al. (2014)
found that farm households engage in non-farm wage activity aside from agricultural activities. On
the other hand, Vasco and Tamayo (2017) found that commerce is the most commonly participated
non-farm income-generating activity. These two non-agricultural activities do not require large
funding. The households can easily put up retailing activities such as the “sari-sari” store with
minimal effort and with no or less government requirement. Other non-agricultural activities such
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Table 3. Distribution of households according to type income source

Average
Income Source f % Share to

Income
Agricultural Sources
Salary and wage from agricultural activities 5175 59.48 5535
Crop Farming and Gardening 5350 61.49 6345
Livestock and Poultry Raising 1539 17.69 1515
Fishing 1406 16.16 69.01
Forestry and Hunting 497 571 26.45
Non-Agricultural Sources
Salary and wage from non-agricultural activities 3141 36.10 23.01
Wholesale and Retail Trade 1205 13.85 19.53
Manufacturing 360 414 12.84
Community, Social, Recreational, and Personal Service ~ 158 1.82 14.25
Transportation, Storage and Communication Service 349 401 19.36
Mining and Quarrying 28 0.32 1442
Construction 22 0.25 12.76
Other enterprises not elsewhere classified 48 0.55 12.70

*Multiple response

as manufacturing, community and personal services, construction, and mining require capital and
specialized skills. Skills and capital are considered barriers to entry that limit the participation of
agricultural households in other non-agricultural sectors.

The distribution of households according to the degree of diversification is presented in Table
4. The degree of diversification as represented by the SID is not similar to the number of income
sources. A household can have many income sources, but if the bulk of the income comes from only
one source, this cannot be considered a highly diversified income. The table reveals that a little over
40% of the households have “Diversified” income suggesting 30% to 40% of income comes from one
source, with 3 to 4 sources contributing 10% to 15%. Almost a third (29.17%) are classified as "Highly
Specialized” or non-diversified income, implying that these households earn more than 50% to 60%
of their income from one source. Almost 6% of sample households are classified to have "Highly
Diversified” income meaning that these households have at least 4 income sources contributing
10% to 30% of income. However, when considering all sample households, the average SID is 0.300,
interpreted as "Specialized,” meaning that 50% of income comes from 1 source with 2 or 3 sources
contributing 5% to 10%. This value is similar to the findings of Agyeman et al. (2014). While some
agricultural households managed to diversify their income, the majority remained to have limited
sources of income.

Table 4. Distribution of households according to the degree of diversification

Simpson’s Index of Diversity f %

Highly Specialized 2,538 29.17
Specialized 1,888 21.7
Diversified 3,775 43.39
Highly Diversified 500 5.75
Total 8,701 100

Determinants of income diversification
Significant factors related to income diversification are presented in this section. Table 8 presents
the result of the fractional response model. The results reveal significant coefficients for all variables
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except for house ownership. Among the significant variables, almost all have positive coefficients
except for the variables "Male” and “Ln(agricultural income)".

The resulting negative coefficient for the variable "Male" does not support the expectation of
the study. The result implies that households headed by a female are more likely to diversify their
income more than those headed by a male. This relationship is supported by studies of Dary and
Kuunibe (2012), Sanusi et al. (2016), and Vasco and Tamayo (2017). Although this is against the
expected relationship, the result is also sensible. Households with no male to support are vulnerable
to insufficient income. They may be forced to seek alternative sources of income.

The positive coefficient of "Age” is consistent with the expected relationship based on the
framework. Households with older household heads have more diversified income. This supports the
human capital argument where experience and knowledge are acquired as an individual increases in
age. Experience and knowledge give courage to the individuals to take the risk and engage themselves
in other sources of income. This result supports the study of Chawanote (2012). However, it contradicts
studies done in the African context, such as Dary and Kuunibe (2012) and Nagler and Naude (2017).
Younger individuals are seen to engage more in income diversification in the African context.

All categories of the variable “Education” are positive. To better understand the result, the
marginal effects are examined. It can be noted that the marginal effects increase with educational
attainment. This implies that as the educational attainment of the household head increases, the
degree of income diversification. This result supports the premise of this study. Education develops
skills and enhances the knowledge necessary to start an enterprise or seek other sources of income.
This result coincides with most empirical studies, such as Alemu and Adesina (2017) and Nagler and
Naude (2017).

The positive coefficient for the variable “"Married” coincides with the expected relationship.
The degree of income diversification is higher among married household heads than those who
are single. Marriage forms alliances allowing for the sharing of resources and earnings among two
individuals. A working spouse can contribute capital to diversify income. According to Dutta (2007),
marriage can also motivate individuals to work more and seek more income sources to provide for
the family.

The positive sign of the coefficient of the variable "Family size" conforms to the expectation of
this study. Using the argument for human capital, more family members imply that more individuals
can work in agricultural and non-agricultural activities. This is similar to the findings of Shehu and
Abubakar (2015). They observed a positive relationship between family size and income diversification.
Members can contribute funds to start a business. Under the argument of push factors, a larger
family size means more mouth to feed. Thus, the family heads will be forced to diversify their income
to support the family (Khatun & Roy, 2012).

Interestingly, the sign for “Ln (agricultural income)” is negative, which contradicts expectations.
Logically, households with higher agricultural income are capable of financing other enterprises.
However, the negative sign implies that households with higher income have a lower degree of
income diversification. Diversification among agricultural households could be due to necessity.
Households with higher agricultural income have a lower motivation to diversify their income
since they earn enough or more than enough. Meanwhile, those with lower agricultural income are
motivated to seek more alternative sources of income to support their family. Agricultural income has
limited application in empirical research of income diversification.

Social capital in the form of "Access to credit” is also a critical role in income diversification. The
degree of diversification is positively related to access to credit. Households with access to credit
can raise funds to finance other income-generating projects. This result conforms with the studies of
Shehu and Abubakar (2015) and Alemu and Adesina (2017). Shehu and Abubakar (2015), in particular,
observed a positive relationship between formal accessto credit and participation in various income
sources. Credit is an important source of business startup funds through loans (Khatun & Roy, 2012).
"Ln (cash_support)” is moderately positively related to income diversification. Households use cash
remittance to diversify sources and reduce risk(Siriwardhane & Amaratunge, 2018).

The estimated positive coefficients of "Access to electricity”, "Access to water”, and "Access to
ICT" support the proposition of this study. These utilities are critical to the income diversification of
agricultural households. Electricity and water are important factors of production (Shehu & Abubakar,
2015). The agricultural household may be motivated to purchase electric-powered machines and
equipment to produce goods and services. Access to ICT facilitates the exchange of information
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and expands the network of households. Information on business and production processes can be
accessed through ICT (Alemu & Adesina, 2017; Shehu & Abubakar, 2015).

Income diversification is positively related to “Vehicle ownership," which supports the expectation
of this study. Under the argument of SLF, vehicles are important physical capital (Khatun & Roy, 2012).
Vehicles are considered as productive assets (Agyeman et al,, 2014). Households can diversify their
income more through the use of vehicles. Vehicles are critical in the transport of goods and services.
Vehicles facilitate the transport of individuals to more productive economic areas.

Overall, the sustainable livelihood framework provided a valid basis for identifying the factors
affecting thedegree of income diversification among agricultural households. This is further reflected
in the p-values of the regression equation specification test (RESET), which is greater than 0.05. This
implies that the model does not suffer from specification errors. It implies no variables have been
left out from the regression. The variables included are statistically sufficient to make the estimated
coefficient consistent and free from bias (Stock & Watson, 2011).

Table 5. Fractional Response Model

Dependent Variable:

Independent Variable Variable Code/Description Simpson'’s Index of Diversity(SID)

b e Marginal
effects
Male 1if male, 0 otherwise -0.133** 0.056 -0.027
Age (years) Actual age of the household head in years 0.010%** 0.001 0.002
Education
Pre-school 1 if pre-school, 0 otherwise 0.874** 0.390 0.178
Elementary 1 if elementary, 0 otherwise 0.422%+* 0.056 0.079
High school 1if high school, 0 otherwise 0.470%** 0.060 0.089
Post high school 1 if post-high school, 0 otherwise 0.837*** 0.175 0.170
College 1if college, 0 otherwise 0.569*** 0.076 0.110
Post Baccalaureate 1if post-baccalaureate, 0 otherwise 1.389%** 0.344 0.301
Married 1 if married, 0 otherwise 0.127*** 0.046 0.026
Family size Actual number of members in the family 0.088*** 0.006 0.018
In(Agricultural Income) NaFuraI Iogarlthn{wlof total income from _0.528%%+ 0025 0107
agricultural activities
House Ownership 1if own house and lot, 0 otherwise 0.039 0027 0.008
Access to Credit 1if loan payment is positive, 0 otherwise 0.261%+* 0.029 0.053
In(Cash Support) Natural logarithm of tota! cash support 0.006* 0003 0001
from abroad and domestic
Access to electricity 1if elecltncnty expenditure is positive, 0 03254+ 0032 0066
otherwise
Access to water 1if wat.er supply expenditure is positive, 0 0,088+ 0026 0018
otherwise
Access to ICT 1if communlcatlon expenditure is positive, 0.297%+ 0036 0.060
0 otherwise
Vehicle Ownership 1 if the household owns any motorized
transportation vehicle, which includes car, 0.286*** 0.029 0.058
boat, motorcycle, etc., 0 otherwise
Constant 3.090*** 0.276
Pseudo R-square 0.027
Observations 8701
RESET p-value
LM (2) 0.4388
LM (3) 0.3281

*p<0.1; ** p<0.05; *** p<0.01
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5.0. Conclusion

Income diversification is prevalent among agricultural households in the Philippines but in a
limited capacity. Most of the households have two sources of income. These income sources are
mostly agricultural in nature, such as farm labor and crop gardening and farming. Among non-
agricultural sources, retailing and non-farm labor are the most common. Agricultural income sources
have the highest contribution to total income. Using a diversity index, many agricultural households
have somehow diversified their income to some extent.

Income diversification is related to various demographic and household characteristics.
Households with male household head and higher agricultural income is negatively associated with
the degree of income diversification. This supports the "push" argument for income diversification.
Some households diversify because of necessity brought by lower agricultural income and being
a female household head. On the other hand, the variables age, education, marriage, family
members, credit, cash support, community infrastructure (electricity, water, and ICT), and vehicle
ownership are positively associated with income diversification. These factors are important capital
that may stimulate income diversification. Households diversify brought by the opportunities
related to these factors.
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