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The partial budget is a useful tool for farm managers when these situations arise. There
is dearth of information on whether the small change farmers make will decrease,
increase or not change net income. A partial budget helps farm owners/managers
evaluate the financial effect of incremental changes. Data were analyzed using Partial
budget Analysis. Results showed that Net benefit from diversification (N268, 800) is
higher than that from oil palm farmers who adopted monoculture technology (N128,
100). Results show that the Rate of return of switching and/or changing from
monoculture to diversification is 1.26. Since the alternative change is more economical
and greater than one (1), it was recommended that the change to diversification which

can reduce financial risk associated with climate change should be accepted and put into

*CORRESPONDING practice by farmers in the study area.
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INTRODUCTION

Many changes proposed by a manager on a farm affect only part of the business. Therefore, a complete farm budget in not needed to
determine the profitability of these specific changes in the operation of the farm. The farmer analyzes only those costs and incomes
that change with a proposed business adjustment. He can accomplish this in an organized fashion by using the partial budget, which
means that only the relevant costs and incomes are included in the analysis. He can use the partial budget to analyze many practical
farm management problems, such as substituting crop and livestock enterprises, changing input levels or types of inputs, changing the
size of enterprises in the business and buying new or used machinery, equipment, buildings and facilities (Lessley et al,1991).

Farmers are constantly making adjustments in their farms for smooth operations and profitability. Many times, these choices involve
actions to enhance the financial return of the farm, while other times these decisions are taken out of necessity to minimize the effects
of unfavorable conditions or events such as drought or changes in the market conditions.(Soha El Deep,2014; Ojemade et al, 2022)

The partial budgeting is a planning and decision-making framework used to compare the costs and benefits of alternatives faced by a
farm business. It focuses only on the changes in income and expenses that would result from implementing a specific alternative.
Thus, all aspects of farm profits that are unchanged by the decision can be safely ignored. In a nutshell, partial budgeting allows you to
get a better handle on how a decision will affect the profitability of the enterprise, and ultimately the profitability of the farm itself. In
using the partial budget only those costs and incomes that change with a proposed business adjustment need to be considered (Hyde,
2023).
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Before changing from one production method to another, the farmer considers many factors such as agro-ecological requirements,
availability of required production resources (labour, credit, skill, farmland, equipment, etc), additional cost and additional income
resulting from the change. (Alimi and Manyong, 2000).

There are possibilities that Agricultural growth requires continuous improvement of crop production technology at the farm level.
Agricultural research and extension help develop and transfer appropriate new technologies to farmers. Some new technologies
developed on experiment stations are not adopted by farmers because of lack of economic advantage over current production methods.

Farm diversification is an attempt to diversify crops and/or livestock or other efforts by farmers. This is an activity of farmers or
households that are often found in agricultural areas in Indonesia, especially crop farming and horticulture. The purpose of this farm
diversification is to minimize the risk of loss in certain farm management can even maximize profits (Debertin, 1986; Luat, 2001;
Battacharyya 2008 and Kanyua et al., 2013).

Luat (2001) states that diversification is a strategy shift of the plant that is not profitable to more profitable crops, from planting
system and its variations, increase exports and Competitiveness of the domestic and international markets, safeguarding the
environment and create the best combination for Agriculture-Livestock-Forestry and Fisheries. In another sense diversification can
also be defined as a shift in farming resources (on-farm resources) to non-farming activities (off-farm resources) or a mixture of both
activities are complementary in agriculture (Battacharyya, 2008). Then Kanyua et al. (2013) define agricultural diversification as an
effort to adjust the pattern of farming that aims to increase farmers' income, reduce income vulnerability and risk.

Loison (2015) exposing classification for diversified livelihoods household by sector (non-agricultural farm), by function (wages-
employee and wage own-business), and location (on-off farm). Loison find that diversification not yet benefitted the smallholders in
rural, because of asset constraints. As an effort to diversify sources of income, the diversification of activities can be a source of active
and passive income.

Many researchers highlight the need for more diversified oil-palm landscapes to mitigate the negative environmental consequences of
this recent development (Fitzherbert et al., 2008, Foster et al., 2011, Koh, 2008, Koh et al., 2009). Enterprise diversification is a self-
insuring strategy used by farmers to protect against risk (Ashok et al, 2004).

Evidence exists that larger farms are more specialized. It aims to minimize losses by investing in different areas that would each react
differently to the same event. Most investment professionals agree that, although it does not guarantee against loss, diversification is
the most important component of reaching long-range financial goals while minimizing risk. (Ashok and Mishra, 2002).

For decades, rural households are diversifying their sources of income for various socioeconomic and socio-cultural reasons (Atuoye
et al, 2019). In its current trajectory, diversification of sources of income can lead to food security, income security and rural
sustainable livelihood. Nigeria, like many other countries, is exposed to climate change-induced dangers of desertification, erosion,
flooding and other ecological problems. Considering the strong nexus between climate change and development, Nigeria is highly at
risk in the area of food and nutrition, poverty and hunger reduction, and most importantly, economic development (Ann et al, 2013).
One of the risk management strategies and/or alternatives that is needed and can enable oil palm farmers build resilience against
climate change effects include diversification (Ojemade,2022).

Driven by increased global demand for vegetable oil in the food and biofuel sectors, oil palm plantations based on monoculture
technology have expanded into lowland tropical forests. Interest in diversified, mixed oil palm systems is increasing as these might
increase efficiency of the use of land and other resources, reduce farmer risk, and decrease greenhouse gas (GHG) emissions per unit
product ( Khasanah et al, 2020).

Oil palm is cultivated as a monoculture or intercropped with other food crops such as cassava, pineapple, yam, plantain, tomato,
pepper etc. (Ekhator et al., 2013). The only way to increase agricultural production in the small or marginal units of farming is to
increase the productivity per unit time and area (Obianefo et al., 2020).

Little is known about the small changes oil palm farmers make on their farm businesses and /or enterprises, using climate change
adaptation strategies and whether assumptions about the anticipated change by farmers has been initiated, or whether the small change
will decrease, increase or not change net income, or if there will be changes in income and expenses that would result from
implementing a specific alternative. Consequently, not much is known about which type of analysis aids farm managers, scientist in
deciding which type of technology to recommend to farmers .This limits policy making and decision making in the oil palm industry.
The objective of the study is to analyze oil palm farmer’s business changes on their farms from monoculture to diversification in other
to ascertain whether the proposed change from oil palm monoculture to diversification will increase or decrease incomes.

METHODOLOGY

Multistage sampling procedure was adopted to select oil palm farmers for this study. Firstly, was the random selections of two states
(Delta and Imo) from the nine states that make up the Niger Delta Area. Secondly, was the random selection of two local government
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areas (LGA) from each of these 2 States. Thirdly were the random selections of two communities from each of the local government
areas, making it up to 8 communities. Finally, ten small scale oil palm farmers were randomly selected from each of the sampled
communities, making it up to 80 farmers. The data for this study were obtained with the aid of structured questionnaire survey. Out of
the 80 respondents, 52 were utilized for this study. This was due to low response rates, careless responses, obvious misunderstandings,
or outright confusions. Also most of the questionnaires were found to be unusable.

For this study, only oil palm farmers who practice oil palm monoculture and have devoted or substituted the same farm land, changed
and / or switched to diversification were selected for the study. The unit of measurement in this study was in monetary terms i.e. N/Ha
as partial budgets are based on a unit. For this study farmers who engaged or used diversification refer to those who mixed oil palm
with other food crops, also engaging in livestock and poultry activities.

Partial budget analysis was used (as in Soha El Deep, 2014, Alimi and Manyong, 2000) i.e. to achieve the objective of the study. Only
variable input cost are used in a partial budget (Alimi and Manyong (2000), and not fixed costs. This is because the fixed input does
not change from one technology to another. It remains constant regardless of the quantity of output and quantities of other categories
of inputs. The price you pay for one hectare for one technology is not going to be different per hectare for another technology.

A partial budget can evaluate changes in resource uses that are not fixed (Dairexnet, 2019).
RESULTS AND DISCUSSION

Table 1. Partial budget of revenue and cost per hectare, for oil palm farmers, who are engaged in and/or using diversification, and
those who are not.

Items Unit price (¥) Qty (Nos) Total- Not engaged Total -engaged
in diversification in diversification
Revenue (SALES) -Bags (palm kernel) N256,900 N508,800
-Tin-palm oil.

-poultry (Broilers, chicks)
-livestock (goat)
-food crops eg. maize, cassava,

okra.
VARIABLE COST
Labour MAN DAYS 14 N20,000 35,000
N1450-N2,500
Seedings -stands (N145-N250) 140 N21,600 N34,000
Planting - - N15,000 N28,000
Harvesting - - N20,000 N29,000
Fertilizer - - N15,000 N39,000
Herbicides - - N12,500 N17,600
Processing - - N6,000 N15,000
Other cost - - N17,900 N111,400
TVC -- --
Total variable cost - - N128,000 N240,000
Net Benefit N128,100 N268,800

Source: Field Survey, 2022
Change in net benefit between oil palm monoculture and diversification is N140, 700, that is N268, 800-N128, 100.
Change in total variable cost between monoculture and diversification is N240, 000- N128, 800 = N111, 200.

Fixed costs were negligible and most of the farmers were the owners of their land. Costs may not change proportionately when you
are changing the size of an existing enterprise. Fixed costs, in particular, may not change much, if any, if the change in size of the
enterprise is relatively small.

In addition to change in net income, another criterion, the rate of return (R) is useful for evaluating the economics of adopting a new
technology. R measures the increase in net income.ie.

R =NI A/ AVC (as in Soha El Deep, 2014)
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Results show that the Rate of return of switching and/or changing from monoculture to diversification is 1.26 that is N140, 700 /
N111, 200. This also means diversification is better than oil palm farmers engaged in monoculture in the study area. Results show that
diversification is profitable and can increase net income for oil palm farmers in the study area. The rate of return is higher than 1.0,
therefore diversification is economically superior. These results are consistent with earlier studies (Soha EI Deep, 2014 and Tegegne et
al, 2021) who observed that the rate of return of changing from one treatment to another was greater than one (1).

CONCLUSION AND RECOMMENDATIONS

The study has shown that a different option can allow farmers to overcome an environmental effect of climate change which is
diversification. Diversification can increase smallholder incomes. Based on partial budget results, oil palm farmers in Imo and Delta
states should consider change to diversification. Results also revealed that diversification is economically superior and socially
accepted by farmers in the study area than monoculture. Diversification can spread production and economic risk over a broader range
of crops, reducing financial risk associated with climate change. Alternative choices within an individual enterprise can have a
positive effect on farm profitability. Making the best decision may make the difference between profit and loss for that enterprise. The
study therefore recommends that oil palm farmers should make the change to diversification. Training is required to ensure that oil
palm sole cropping and /or monoculture is planned and implemented as an organized system, which can lead to increased benefits.

REFERENCES

Alimi, T.M and Manyong, V.M (2000). Partial budget analysis for on farm research, IITA Research guide 65.

Ann, O; Ndubuisi, E.L and Wilfred, U (2013) . Risk management and challenges of climate change in Nigeria. Journal of Human
Ecology 41(3) 221-235.

Ashok, K., Mishra Hisham S., El-Osta, and Carmen L. Sandretto (2004). Factors affecting farm enterprise diversification.
Agricultural Finance Review. Article publication date: 1 November 2004.

Ashok Mishra and Hisham EI-Osta (2002). Risk Management Through Enterprise Diversification: A Farm-Level Analysis. For
Presentation at the AAEA meetings in Long Beach, CA. July 28-31, 2002.

Atuoye, K.N., Antabe, R.,- Sano, Y., -Luginaah, | and Bayne, J (2019). -Household Income Diversification and Food Insecurity in
the Upper West Region of Ghana. Social Indicators Research (2019) 144:899-920.

Battacharyya, R., (2008). Crop Diversification: A Search for an Alternative Income of the Farmers in the State of West Bengal in
India. International Conference on Applied Economics - ICOAE.p. 83-94.

DAIReXNET- Partial Budgetting (2019). https://dairy-cattle.extension.org

Debertin, D.L.(1986) .Agricultural Production Economics. Macmillan Publishing Company, New York, USA.

Ekhator F., Ikuenobe, CE., Okeke, CO., and Eruaga H. (2013). Prevalence of Chromolaenaodorata and other weed species in oil palm
cropping systems. In: Zachariades C, Strathie L.W., Day M.D and Muniappan R (Eds). Proceeding of the 8th International
Workshop on Biological Control and Management of Chromolaenaodorata and other eupatoriaeae. 1-2nd Nov. 2010,
Nairobi, Kenya.Pp 35-42.

Fitzherbert, E.B.; Struebig, M .J.; Morel, A.; Danielsen, F.; Briihl, C.A.; Donald, P.F. and Phalan, B. (2008). How will oil palm
expansion affect biodiversity? Trends in Ecology and Evolution, VVol.23, No.10, (October 2008), pp.538-545, ISSN 0169-
5347.

Foster, W.A.; Snaddon., J.L.; Turner, E.C.; Fayle, TM.; Cockerill, TD.; Ellwood, MDF.; Broad, GR.; Chung, AYC.; Eggleton, P.;
Chey, VK,; and Yusah, K. (2011). Establishing the evidence base for maintaining biodiversity and ecosystem function in
the oil palm landscapes of South East Asia Philosophical Transactions of the Royal Society of London B, in press

Horton, D (1982). Partial budget analysis for on farm potato research. Technical information bulletin 16. International potato center.
Lima- Peru.

Hyde, J (2023). Partial budgeting for Agricultural businesses. Pennsylvania state university.

Kanyua, M.J. , Ithinji, J.K, Muluvi, A.S , Gido. O.E and Waluse, S.K. (2013). Factors Influencing diversification an Intensification of
Horticultural Production by Smallholder Tea Farmer in Gataga District Kenya. Current Research Journal of Social
Sciences 5(4): 103-111.

Khasanah N, van Noordwijk M, Slingerland M, Sofiyudin M, Stomph D, Migeon AF and Hairiah K (2020) Oil Palm Agroforestry
Can Achieve Economic and Environmental Gains as Indicated by Multifunctional Land Equivalent Ratios. Front. Sustain.
Food Syst. 3:122.doi: 10.3389/fsufs.2019.00122.

Koh, LP. (2008). Can oil palm plantations be made more hospitable for forest butterflies and birds? Journal of Applied Ecology,
Vol.45, No.4, (2008), pp.1002-1009, ISSN 0021- 8901.

Koh, LP.; Levang, P. and Ghazoul, J. (2009). Designer landscapes for sustainable biofuels. Trends in Ecology and Evolution, VVol.24,
No.8, (August 2009), pp.431-438, ISSN 0169-5347.

Lessley, .B.V., Johnson, M.D and Hanson, J.C (1991). Using the partial budget to select farm change. Farm management specialist.
Department of Agricultural and Resource Economics. University of Maryland at college park.

Loison, A.S. (2015). Rural Livelihood Diversification in Sub-Saharan Africa. The Journal of Development Studies.
http://dx.doi.org/10.1080/00220388.2015.1046445.

352


https://www.emerald.com/insight/search?q=Ashok%20K.%20Mishra
https://www.emerald.com/insight/search?q=Hisham%20S.%20El‐Osta
https://www.emerald.com/insight/search?q=Carmen%20L.%20Sandretto
https://www.emerald.com/insight/publication/issn/0002-1466
http://dx.doi.org/10.1080/00220388.2015.1046445

Proceedings of the First Faculty of Agriculture Internaltional Conference, Nnamdi Azikiwe University, Awka, Nigeria

Luat, N.V.(2001). Crop diversification in Vietnam. FAO Document Repository. Regional Office of Asia and Fasific. Bangkok
Thailand.147-155.

Obianefo, C.A., Osuafor, O.0., Ezeano, C.l. and Anumudu, O.0O. (2020). Mediation effect of adopting good agronomic practices on
rice productivity in Anambra State, Nigeria. International Journal of Agriculture and Rural Development, 23(1), 4913-
4926. Available online at http://www.ijard.com/current.html.

Ojemade, C. A, Abdul-Qadir, M. I. and Bankole, A. S (2022). Climate Risk Management and Resilience in the Oil Palm industry in
Nigeria. University of Benin life sciences annual research conference, Programme and Abstracts November 2022, Main
auditorium, University of Benin..

Soha EIl Deep, M (2014). The partial budget analysis for sorghum farm in Sinai Peninsula, Egypt. Annals of Agricultural Science
JAgric. Economic Dept., Socio-Economic Studies Division, Desert Research Center, Egypt. Received 17 December 2013;
accepted 20 February 2014.www.elsevier.com/locate/aoas.

Tegegne, M.A , Baye, M.A,, Gashu, AT, Melak, A, Yalew, D and Mekonen, D.T (2021).Multiple solutions for rice farmers’
production constraints in Ethiopia: Cost efficient methods of sheath rot disease management. African Journal of
Agricultural Research. Vol. 18(3), pp. 207-220, March, 2022.

353


http://www.ijard.com/current.html

