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Valuation of Investment on Teak Plantation Establishment on a 15-Year-Rotation for Intending Small Holders
 By
 B.O. Agbeja
 Department of Forest Resources Management,
 University of Ibadan, Ibadan, Nigeria
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Outline
 Introduction Problem in Plantation Establishment Investment Teak Plantation Teak Plantation Techniques Dimension of 1 Hectare and
 Standard Espacement
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Outline Continues
 Costs of Plantation Operation Analytical Tools for Economic Analysis Discounted Cash Flow Analysis: NPV,B/C Discounted Cash flow for 1 Ha Teak
 Plantation on a-15-year-rotation Costs of 1600 mature teak trees(Stand)
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Outline continues
 Results Interpretation Amortization Payment Bank Loan Profit after Harvesting Conclusion and Recommendations
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Introduction
 The valuation of forest resources has been a concern in forestry for quite a long time (Champman and Meyer, 1947;Hiley, 1956)
 The purpose of valuation is to make the value on each forest use explicit, and not necessarily to put a total value on nature (Michael, 1995).
 FAO (1995) suggests that forest valuation should always be attributed only to the commodity studied and to the actual context and situation studied
 Value is the worth of a product or service to an individual or a like-minded group in a given context, often involving a complex set of relationships (Brown, 1984).
 All economic values are anthropocentric by nature; that is they are human-assigned.
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Problem in plantation investment
 Long gestation period Inability to get loan Ownership issue Forest lands are regarded as public
 property Public holding poses the problem of
 what to maximize Forest plantation projects are
 capital intensive
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Investment
 Investment is the act of producing goods that are not for immediate consumption (Lipsey and Chrystal, 1999).
 Investment demand function shows a negative relationship between the quantity of investment per period and the interest rate, holding other things constant
 The volume of teak investment will depend partly on the rate of interest, business trends and profit expectations
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Teak Plantation
 Teak Plantation is a productive economic activity
 The economic crops being produced are homogeneous
 species are selected to suit the object of management
 growth is rapid There is a relatively rapid turn over with
 quick and high returns on investments per hectare
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Teak Plantation Techniques
 i. Site Preparation
 ii. Preparation for planting
 iii. Planting and Replanting/Beating-up
 iv. Maintenance (Tending operations)
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Dimension of one Hectare 1 Hectare = 100 m x 100 m
 Espacement for teak = 2.5m x 2.5m (Standard spacing)
 Total number of seedlings per hectare is derived as follows:
 1 hectare = 100m x 100m
 Spacing for planting teak seedlings 2.5m x 2.5m
 Total number of seedlings per hectare = 1600 seedlings
 1600 seedlings represent the full stock per hectare of land.
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Table 1: Costs of Operation for the Establishment of a Hectare-Teak PlantationEstimate for Physical Inputs: Direct Labour Establishment of a Hectare Teak Plantation
 S/N Operations Mandays Cost for one hectare in Naira Value
 1 Land Preparation
 Demarcation of land and blocking
 5 man days @ N800 for 4 days
 N 16,000: 00
 Brushing of land 10 man days@ N 800 for 2.5 days
 N 20,000: 00
 Felling of trees 2 man days@ N 800 for 5 days
 N 8,000: 00
 Burning of debris and Packing
 5 man days @ N 800 for a day
 N 4,000: 00
 Sub-Total
 N 48,000: 00
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Table 1 continues2 Planting Preparation
 Supply of 2,000 pegs Supply of 1600 potted teak seedlingsSupply of extra 500potted teak seedlings for Beating up
 A peg @ N 5A potted seedlings @ N 50 each –Ditto-
 N 10,000: 00N 80,000: 00
 N25,000: 00
 Lining and pegging 2 man days @ N 800 for 5 days
 N 8,000: 00
 Transportation of 2100 teak seedlings and 2000 pegs to site
 4 man days @ 1000 for a day
 N 4,000: 00
 3 Planting Exercise
 Planting of 1,600 teak seedlings
 10 man days @ N 800 for 2 days
 N 16,000: 00
 Sub-Total
 N 143,000:
 00
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Table 1 Continues4 Tending/
 Maintenance Operations
 1st Year Weeding
 Spot weeding 10 man days @ N 800 for 2 days
 N 16,000: 00
 1st weeding 10 man days @ N 800 for 2 days
 N 32,000: 00
 2nd weeding 10 man days @ N 800 for 4 days
 N 32,000: 00
 3rd weeding 10 man days @ N 800 for 4 days
 N 32,000: 00
 2nd Year Weeding
 1st weeding 10 man days @ N 800 for 2 days
 N 32,000: 00
 2nd weeding 10 man days @ N 800 for 2 days
 N 32,000: 00
 3rd weeding 10 man days @ N 800 for 2 days
 N 32,000: 00
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Table 1 continues5 Fire Tracing and
 Clearing of Rides
 1st Year clearing
 Fire tracing and clearing of rides for 5 metre width around 1 hectare plantation
 2 man days @ N 800 for 5 days
 N 8,000: 00
 1st Year clearing
 Fire tracing and clearing of rides for 5 metre width around 1 hectare plantation
 2 man days @ N 800 for 5 days
 N 8,000: 00
 1st Year clearing
 Fire tracing and clearing of rides for 5 metre width around 1 hectare plantation
 2 man days @ N 800 for 5 days
 N 8,000: 00
 Sub-Total
 N 328,000:
 00
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Table 1 continuesOther Expenditure
 6. Land Rent for 15 years
 Rent / hectare /year @ N 10,000
 Rent for 15 years
 N 150,000: 00
 7. Pick-up van for forest operation
 One pick-up van @ N 350,000 and maintenance@ N 240,000 for 15 years
 N 590,000: 00
 8.Monitoring and Supervision
 N 15,000: 00
 Sub-Total N 755,000: 00
 TOTAL N 1,274,000: 00
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Table 1 continues9. Incidentals 5% of the Total
 Cost N 63,700: 00
 GRAND TOTAL COST
 N 1,337,700: 00
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Exchange Rate of Currency Official Exchange Rate of American
 Dollars (US$) to Nigerian Currency (Naira N )=
 1 US$ ≈ N 130
 Total Cost for I hectare of Teak plantation for a-15 -year -rotation
 = N 1,337,700: 00 ≈ US$ 10,290
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Analytical Tool for Economic Analysis
 Discount Cash Flow Analysis: The analysis is used to examine whether
 thetechniques adopted for teak plantation areeconomically efficient and beneficial
 individuals interested in teak plantation establishment.
 Theanalysis involves the following measures
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Net Present Value (NPV):
 Formula for NPV
 n
 1tttt
 ) i (1
 ) C - (B NPV
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NPV Continues
 where, Bt = Benefits in each project year
 t Ct = Costs in each project year t n = Number of years to the end
 of project (n ranges from 1 to 15) i = Discount rate (10%)
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Benefit Cost Ratio (B/C):
 Formula for B/C
 1
 i) (1
 Ci) (1
 B
 B/Cn
 1 tt
 t
 n
 1 tt
 t
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Discount Rate
 Discount Rate Formula
 tiDR
 )1(
 1
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Table 2: Discounted Cash Flow Analysis: I hectare Teak Plantation on a -15 -year –rotation
 Year Cost(in Naira)
 Benefit(in Naira)
 D.F 10% PVB(in Naira)
 PVC(in Naira)
 1 692,246.67
 - 0.91 - 629,944.47
 2 135,246.67
 - 0.83 - 112,254.74
 3 135,246.67
 - 0.75 - 101,435.00
 4 31,246.67 - 0.68 - 21,247.74
 5 31,246.67 - 0.62 - 19,372.94
 6 31,246.67 - 0.56 - 17,498.14
 7 31,246.67 - 0.51 - 15,935.80
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Table 2 continues
 8 31,246.67 0.47 14,685.93
 9 31,246.67 0.42 13,123.60
 10 31,246.67 0.39 12,186.20
 11 31,246.67 0.35 10,936.33
 12 31,246.67 0.32 9,998.93
 13 31,246.67 0.29 9,061.53
 14 31,246.67 0.26 8,124.13
 15 31,246.67 8,000,000: 00 0.24 1,920,000 7,499.20
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Cost of 1600 Teak Stand
 1 Teak (15 Years old) costs N5,000
 Therefore, 1600 Teak trees cost 1600 x N 5000 = N 8,000,000: 00
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RESULTS GROSS MARGIN = TOTAL REVENUE – TOTAL COST
 = N ( 8,000,000 – 1,337,700.05)
 = N 6,662,299.95 ≈ US$51,248.46
 Present Value Cost (PVC) = N 1,920,000
 Present Value Benefit (PVB) = N 1,003,304.68
 Net Present Value (NPV) = PVB – PVC = N (1,920,000: 00 - 1,003,304.68)
 =NPV = N 916,695.32 ≈ US$ 7,051.50
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Results continue
 Benefit Cost Ratio (B/C)
 i.e PVB/PVC = N 1,920,000: 00 N1,003,304.68
 B/C = 1.9
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Interpretation
 1. Investment on Teak is economically viable, socially acceptable and profitable
 2. NPV is positive
 3. B/C is greater than 1, the project is accepted
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Amortization Payment
 A loan with a fixed interest rate is said to be amortized, if its principal and interest are paid in equal periodic amounts.
 Amortization means loans repayment
 Operative words here are equal periodic amounts
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Bank Loan/Government Loan
 Bank/Government loan for a small holder of a 15- year- teak project is N1,337,700
 Loan to be repaid in equal, sixth monthly instalments over 15 years.
 Annual interest rate is 10%being compounded sixth monthly.
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To find the amount of each six monthly Payment Payment amount Formula
 n/ra
 PV PAS
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Formula continue
 Where PV= Present Value of loan
 n = total number of compounding periods
 r% = annual interest rate number of compounding periods per year = Present value of Interest payment made
 over n periods at r% interest rate per period
 n/ra
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Derivation of Present Value Annuity
 n
 n
 n/r r) r(1
 1-r) (1 a
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Calculation PV = N1,337,700(Present Value of Loan)
 n = 2 x 15 = 30 (Total number of compounding periods)
 r% = 10% (annual interest rate) 2 (number of compounding periods
 per year)
 = 5%
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Sixth monthly payment is derived as follows:
 P = v/an/r
 an/r = (1 + r)n-1 r(1 +r)n
 = (1 + 0.05)30 -1 0.05(1 +0.05)30
 = 15.37Reciprocal of 15.37 = 0.065For sixth monthly payment=P = N1,337,700 X 0.065 = N86,950. 50 = US$668.85For 1 year Payment = N173,901 =US$1,337.7For 15 years Payment = N2,608,515= US$20,065.5
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Profit after harvesting Revenue – Cost Sales on 1600 teak – loan
 payable every sixth month till 15 years project duration
 N(8,000,000 – 2,608,515) = N5,391,485 = US$41,472.96
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Conclusion and Recommendations
 Investment in teak plantation makes a valuable economic, social and environmental contribution to the small holders and the society
 Encouragement and persuasion of small holders with incentives such land and technical assistance
 Provision of loans by the government with low interest rate (Social Discount Rate) via Amortization payment.
 Promote small holding of timber production in policy reform.
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