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10.8 Sensitivity Analysis

Sensitivity of project’s viability in terms of NPV and IRR was analyzed with respect to changes in different
revenue and cost components. In addition, project’s capacity to absorb debt cost was also analyzed. While
studying the effect of one variable, all other variables were assumed to be constant.

10.8.1 Project’s Sensitivity to Sales Price

Project’s financial calculations have been based on FCKJ average sale price of USD 1700. The price may increase
or decrease from the assumed value depending upon the global demand-supply dynamics which are beyond the
control of the project. Therefore a sensitivity analysis was carried out to know the price level at which the project
no longer remains feasible. Drop in NPV and IRR with a drop in FCKJ sales price is shown in Figure 100.

Project’s Sensitivity to FCKJ Sales Price
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Figure 100 — Project’s Sensitivity to FCKJ Sales Price

The project remains in the feasible range as long as the sales price does not drop by around 18% or more from
the assumed value of USD 1700 per ton. This means that the project will be financially viable up to FCKJ sale
price of approximately USD 1,400 per ton. At the threshold price, the project IRR drops to 18%.

10.8.2 Project’s Sensitivity to FCKJ Sale Price Growth

Along with the current price, the project’s viability is also linked to annual sale price growth rate. The feasibility
calculations have assumed FCKJ sale price to grow at 5% per year. Project’s sensitivity to lower growth rate was
observed. NPV and IRR decrease by lowering the sale price growth rate. Result is shown in Figure 101 which
indicates that the project remains feasible even if the FCKJ sale price growth rate drops to 0% per annum.
However, at zero growth rate, the NPV drops to PKR 39 million and IRR to 19.7%.
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Project’s Sensitivity to FCKJ Sales Price Growth
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Figure 101 — Project’s Sensitivity to FCKJ Sales Price Growth

10.8.3 Project’s Sensitivity to Kinnow Price

The project assumes that Kinnow will be available at PKR 150 per maund (PKR 3,750 per ton) Just like FCKJ sale
price, Kinnow price is also driven by demand-supply dynamics where the project does not have any control.
Therefore a sensitivity analysis was carried out to know the raw material price threshold above which the project
does not remain feasible. Project’s profitability decreases with increase in raw material prices Drop in NPV and
IRR with increase in Kinnow price is shown in Figure 102.

Project’s Sensitivity to Kinnow Price
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Figure 102 — Project’s Sensitivity to Kinnow Price
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Project was found to be financially viable up to annual increase of about 57% in Kinnow price when the NPV
enters the negative range. This translates into a Kinnow price of PKR 236 per maund or PKR 5,900 per ton. The
threshold of 57% increase is quite above the average inflation rate and thus the risk to project’s viability due to
increase in raw material prices should not be considered high. With 57% increase in Kinnow price, the project
IRR drops to 17.9%.

10.8.4 Project’s Sensitivity to Kinnow Price Growth
Kinnow price has been assumed to grow at 10% per annum. The actual growth may be above or below this.
Higher than expected growth in raw material price may increase the risk for the project and affect its financial

viability. Therefore, impact of Kinnow price growth rate on NPV and IRR was observed. The results are shown in
Figure 103.

Project’s Sensitivity to Kinnow Price Growth
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Figure 103 — Project’s Sensitivity to Kinnow Price Growth Rate

The graph shows that the project is quite stable against the growth in raw material prices. NPV remains in the
positive range for around an annual price growth of 21.5%. IRR at this price growth rate falls to 17.9%.

10.8.5 Project’s Sensitivity to FCKJ Yield

FCKJ yield depends upon the quality of the Kinnow used for processing; especially its size, Yield increases with
the size of the fruit. The project has assumed an average yield of 8.5% which may actually be lower if fruit of
smaller size is used. It was therefore deemed important to study the impact of lower yield on project’s financial
viability. The results are shown in Figure 104.
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Project’s Sensitivity to FCKJ Yield
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Figure 104 — Project’s Sensitivity to FCKJ Yield

The project remains viable up to an FCKJ yield of around 6.9% below which the NPV becomes negative. It shows
that it is important to procure fruit of reasonably good size to ensure the profitability of the business. Maintaining
the required efficiency of different operations (especially extraction) is also important to ensure that the FCKJ
yield remains in the higher range.

10.8.6 Project’s Sensitivity to Land Cost

The project uses commercial rate of land in the selected location in Sargodha. Average rate of PKR 6 million per
acre has been used. There is the possibility that the investor may have to spend more on land depending upon
its availability and specific location. In that context, the impact of land cost on project’s viability was analyzed.
Figure 105 shows the results.

Project’s Sensitivity to Land Cost
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Figure 105 — Project’s Sensitivity to Increase in Land Price
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The project is seen to be fairly safe with increase in land prices. NPV remains positive even if land is acquired at
2.5 times of the cost that has been used in project’s calculations. In this scenario, the IRR falls to 27.2%.

10.8.7 Project’s Capacity to Absorb Debt

The project has been assumed to be fully equity-financed. Addition of debt in the project’s capital structure
directly affects the NPV due to added cost of interest payments and additional cash outflows for principle
repayments. Figure 106 shows that the project has a significant capacity to absorb debt. NPV remains positive
even when even 60% of the capital cost is financed through debt at 15% p.a. for 10 years. The project becomes
unviable at a debt share of about 63%. IRR at 50% debt share falls to 20.5%.

Project’s Capacity to Absorb Debt
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Figure 106 — Project’s NPV Capacity to Absorb Debt

Impact of debt on profitability ratio was also analyzed. Net profit margin was found to be falling by about 1.5%
with every 10% increase of debt in capital structure. Thus the project has a good capacity to absorb debt cost.
Figure 107 shows the results.

Project’s Profitability Sensibility with Debt
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Figure 107 — Project’s Profit Margin’s Sensitivity to Debt Share
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10.9 Scenario Analysis

10.9.1 European Machinery Scenario

The feasibility calculations of the proposed project have been based on the cost of Chinese machinery which is
cheaper than the machinery of European and American origins. The investor may opt to use higher quality
expensive machinery. The following analysis shows the impact on financial results in case machinery cost is
increased. Two scenarios have been studied; the first shows the drop in NPV and IRR with the increase in
machinery cost; while keeping all other factors constant. The second scenario assumes that using better
machinery will lead to producing a higher quality FCKJ that can be sold at higher price. The calculations identify
the sale price to be charged to achieve the same level of profitability as was achieved using Chinese machinery.

10.9.1.1 Case | — Impact on Profitability with Increasing Machinery Cost

European and American FCKJ machinery is around 40-60% more expensive than Chinese machinery. The
scenario observes the impact on NPV and IRR by increasing the machinery cost. The impact is shown in Figure
108. Only the cost of the processing machinery has been increased since utility machinery and freezing store
machineries are commonly available.

Scenario of Using Expensive Process Machinery
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Figure 108 — Impact of Using Expensive Machinery on Project Viability

Using 60% more expensive machinery decreases the NPV to PKR 182 million and IRR to 22.6%. The project
remains in the viable range even if a processing machinery of double the cost of Chinese machinery is used. The
unviability range starts if the machinery cost is increased by around 116% of the assumed cost.

10.9.1.2 Case Il - Increase in FCKJ Sale Price to Achieve the Same Profitability

For achieving the same NPV and IRR with expensive machinery, either the revenues have to be increased or the
cost has to be decreased. Since there is no change in cost, increasing revenues is the only option for which the
FCKJ sale price can be increased. In the scenario of using 50% expensive machinery, the project IRR decreases
t0 22.62% from 29.6%; obtained by using Chinese machinery. The analysis shows that for increasing the IRR to
the original mark of 29.60%, the FCKJ sale price has to be increased by 12.2% to USD 1,907 per ton. The
required price is USD 207 higher than the assumed price.

From the above discussion, it can be inferred that using European or American machinery for FCKJ
manufacturing is not a very farfetched option. The project remains financially feasible and same profitability
levels can possibly be achieved since the final product is presumed to be of higher quality both in terms of its
physical characteristics and market perception of being manufactured on high quality machinery. The product
thus obtained should be able to fetch a higher price in the market. Moreover, better quality machinery also leads
to increasing the extraction efficiency and the overall FCKJ yield; which has a direct positive correlation with
project’s profitability.
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10.9.2 Peel Oil Exclusion Scenario

One possible scenario while making the investment in FCKJ manufacturing is excluding the peel oil recovery unit
from the project. Doing this will reduce the overall project cost and will increase net margin by eliminating the
associated depreciation cost. However, by doing this, project revenues will also decrease that will act towards

decreasing the net profit margin. The impact was studied and the results are presented in Table 43.

Project Factor With Peel Oil Without Peel Oil % Change
Project Cost 992,317,544 958,135,617 -3.4%
Revenues 648,420,136 641,762,800 -1.0%
NPV 376,806,417 380,754,990 1.0%
IRR 29.60% 30.15% 1.9%
Net Profit Margin 25.50% 25.50% 0.0%

Table 43 — Peel Qil Exclusion Scenario

By excluding peel oil recovery, the project saves the cost of PKR 34 million. Total project cost decreases by 3.4%
to PKR 958.1 million. The project loses out on revenues of PKR 6.6 million obtained by selling peel oil. Total
revenues decrease was 1%. The net effect on project’s financial feasibility numbers was not very high. NPV
increased by 1% whereas the IRR increased by 1.9%. There was no change in net profit margin.

Looking at the above calculations, it can be inferred that at the current sale prices, there is no added benefit of
adding peel oil in the product line. The decision to include peel oil extraction unit should therefore be made
keeping in view the market demand and the price that the product will be able to fetch. This analysis may also be
carried out for other byproducts.
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11.1 Annex | - Glossary of Technical Terms

Fruit juice is the unfermented but fermentable liquid obtained from the edible part of sound,
appropriately mature and fresh fruit or of the fruit maintained in sound condition by suitable means.

Concentrated fruit juice is the unfermented but fermentable product that has been produced by
evaporating a definite amount of water from the liquid obtained from the edible part of sound,
appropriately mature and fresh fruit or of fruit maintained in sound condition by suitable means.

Single Strength Juice is the unaltered pure fruit juice either extracted from fruit, or juice reconstituted
from a concentrate with the addition of water to reach the defined natural single strength brix level for
that specific item.

Acidity means the percent, by weight, of total acidity (calculated as anhydrous citric acid) i.e. 2%
acidity of some orange juice sample means that 100 gram of juice contains 2 gram anhydrous citric
acid.

Brix is the percentage of total soluble solids by weight in some liquid foods and is generally termed as
Brix degree. The Brix (degree brix) scale, which was developed by the sugar industry, relates the
sucrose concentration of a pure sucrose solution to its density at 20C. Degree Brix for Kinnow/orange
juice not only includes concentration of dissolved sugars but all soluble solids. Dissolved substances
other than sugars will influence the result of °Brix measurements. Thus the level of acid, the second
most abundant dissolved material, is often measured and a correction of measured brix value made.
For single-strength Kinnow juice, the acid correction is very small and the term Brix is commonly used
without correction to mean only the sugar content. However, in measuring the °Brix of Kinnow juice
concentrate, the acid correction is important due to much higher acid content of the concentrate.

Brix is the Percent soluble solids (w/w)
Corrected Brix is the Percent sugar (w/w)

Brix/Acid ratio or Ratio means the ratio of the degrees Brix of the juice to the grams of anhydrous citric acid per
100 grams of the juice, i.e. Ratio or brix Ratio of a juice sample having 12 degree brix and 0.8 % acidity will be
15 (12/0.8). The Ratio indicates the balance between sugar (sweetness) and acid (sourness) in the juice. As the
Kinnow ripens, the acidity decreases while the sugars increase. Therefore the brix acid ratio will also increase as
the degree of ripeness increases.

Ratio is Brix/ %(w/w) citric acid

Color is an important quality parameter of the orange/Kinnow juice. It is evaluated by comparing the
color of the juice with the USDA Orange Juice Color Standards as points of reference. The USDA
colors 1,2, 3, 4,5 and 6 represent processed orange/Kinnow juice points of reference corresponding
to the color scores 40 points through 32 points, respectively. The six tubes with different standard
orange color shades are used as reference.
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11.2 Annex Il - Locations of Existing FCKJ Manufacturing Units

Figure 109 — Satellite Image of CitroPa 1 (previously Cargill)

Figure 110 — Satellite Image of CitroPak 2 (previously Sunflo)

Figure 111 — Satellite Image of Shakarganj Foods
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11.3.2 Annex llI-B - Laboratory Consumable Apparatus List

Items description Unit Quantity Cost (PKR)
Microbiological
Gloves Box 3 6,000
Mask No. 50 750
Slides No. 100 500
Cover slip Box 1 150
Petri dishes No. 100 5,000
Test tubes No. 200 5,000
Durham tubes No. 100 100
Cover slip No. 100 300
Inoculation needles No. 2 500
Media
Potato dextrose broth kg 1 4,200
Lactose broth kg 1 4,000
Agar 1 kg kg 1 6,000
Nutrient broth kg kg 1 4,000
Glassware
Beaker 1000ml No. 4 600
Beaker 500ml No. 4 360
Beaker 250ml No. 4 240
Beaker 100ml No. 6 210
Conical flask 50ml No. 12 900
Conical flask 100ml No. 6 510
Conical flask 250m| No. 6 570
Cylinder 100m| No. 6 570
Cylinder 500ml No. 6 1,950
Cylinder 1000ml No. 6 3,900
Funnel No. 6 330
Pipette 1ml No. 6 450
Pipette 2ml No. 6 450
Pipette 5ml No. 12 960
Pipette 10ml No. 12 1,080
Total 49,580
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11.3.3 Annex llI-C - Pre-Operating Cost Detailed Calculations

@ Feasibility Study - Frozen Concentrated Kinnow Juice

Personnel Cost Consultancy/Registration Cost (Rs)
Salary
Position (PKR/month) |No. Total Company registration cost 1,000,000
CEO 350,000 1 350,000 | |Consultancy for project development 2,000,000
Finance & Accounts Manager 150,000 1 150,000 | [Consultancy for civil works (5% of cost) 405,000
Accounts Officer 50,000 1 50,000 | |Total consultancy cost 3,405,000
Procurement Officer 50,000 1 50,000
Security Guard 15,000 8 120,000
Driver 20,000 2 40,000
Office Boy 15,000 2 30,000
Plant Manager 250,000 1 250,000 [ [Erection and Commissioning
Admin Officer Plant 100,000 1 100,000 | |Imported Machinery
Engineering Manager 150,000 1 150,000 | [No. of Chinese technical staff 10
Fitter/Welder 25,000 2 50,000 | |No.of days 50
Total 21 1,340,000 |Total mandays 500
Daily rate (USD) 100
Per Month Salaries 1,340,000 Daily rate (Rs) 11,100
No. of Months 3 Imported Machinery Erection (Cost) 5,550,000
Total Salaries 4,020,000 Local Machinery
Percent of Machinery 1.0%
Project's Promotional Cost No. Unit Cost (Rs) | Total cost (Rs) Local Machinery cost 66,500,000
Promotional Brochures 100 3,000 300,000 | [Local machinery erection cost (Rs) 665,000
Visits & Meetings 4 500,000 2,000,000
Website Development 1 100,000 100,000 | [Total Installation & Commissioning 6,215,000
Total 2,400,000
Utility Connections Amojint (PKR)
Admin Expenses (PKR/month) Electricity connection cost 13,000,000
Travelling 100,000 Electrificity transmission line cost 5,000,000
Office expenses 25,000 Gas connection cost -
Office rent 100,000 Water tube well 1,800,000
Total (Rs/month) 225,000 Total 19,800,000
No.of months 3
Total (Rs/month) 675,000
Freight on Machinery
Freight to Karachi port
No. of machinery containers 12
Freight per container (USD) 5,000
Freight per container (Rs) 555,000
Total Freight to Karachi (Rs) 6,660,000
Inland Freight
Freight per container (Rs) 150,000
Total inland freight (Rs) 1,800,000
Total Freight (Rs) 8,460,000
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11.6 Annex VI - Key Assumptions
11.6.1 Conversion Factors

Currencies

PKR/USD 111
PKR/AED 30
Measures

Kilogram per ton 1,000
Kilogram per maund 40
Maund per ton 25
sg. per kanal 5,440
SQ. per acre 43,520

11.6.2 Revenue Assumptions

Product Kinnow Price | Kinnow Selling Selling | Yield %
(PKR/maund) Price Price Price Volumes
(PKR/ton) | (USD/ton) | (PKR/ton) sold

FCKJ 150 3,750 1,700 188,700 | 8.0% 100%
Peel Ol - 5,100 566,100 | 0.03% 100%
Kinnow Pulp 20,000 | 3.0% 20%
Waste Peel & 500 | 40.0% 100%
Fiber

11.6.3 Packaging Costs Bases

Product Drums per ton Polybags per ton
FCKJ 3.7 7.4
Peel Qil 5.0 10.0
Kinnow Pulp 3.7 74
Waste Peel & Fiber

11.6.4 Cost Assumptions

Packaging drums (PKR/drum) 3,000
Packaging polybags (PKR/kg) 350
Nitric Acid (PKR/kg) 150
Lab Chemicals & Consumables (Season) 500,000
Diesel cost (PKR/liter) 90
Petrol cost (PKR/liter) 88
Furnace oil rate (PKR/kg) 60
Head Office Electricity bill (PKR/month) 100,000
Machine maintenance (% of machine cost) 1%
Consultancy charges (% of building) 5%
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11.6.5 Sales Price Growth Rates

FCKJ 5.0%
Peel Ol 5.0%
Kinnow Pulp 5.0%
Waste Peel & Fiber 5.0%
11.6.6 Cost Growth Rates
Fruit cost annual growth rate 10.0%
Electricity cost annual growth rate 8%
Chemicals cost annual growth rate 8%
Lab consumable apparatus annual growth rate 8%
Resin cost annual growth rate 8%
Furnace oil cost annual growth rate 8%
Packing drums annual growth rate 8%
Packing polybags annual growth rate 8%
Fuel & vehicle maintenance cost annual growth rate 9%
Payroll cost annual growth rate 8%
Machine maintenance increase per year 0.10%
Travel cost annual growth rate 8%
11.6.7 Financial Assumptions
Cost of capital (for discounting) 18%
Tax Rate 35%
11.6.8 Marketing Costs
Advertising brochure cost 200
Annual growth rate of brochure cost 5%
Cost per mail letter (Rs) 20
Annual growth rate of mail cost 5%
Cost per foreign marketing trip 500,000
Annual growth rate of travel cost 10%
Cost per seminar 100,000
Annual growth rate of seminar cost 10%
Newspaper advertisement cost (Rs) 200,000
Annual growth rate of advertisement cost 10%
Cost of newspaper supplement 50,000
Annual growth rate in supplement cost 9%
Website development cost 100,000
Website maintenance cost per year 100,000
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Annual growth in website maintenance cost 5%
Internet advertisement cost per year 12,000
Annual growth rate of internet advertisement 5%
Cost of trade fair (Rs) 250,000
Growth in trade fair cost 9%
11.6.9 Administrative Costs
Office rent (Rs/month) 100,000
Office rent growth rate 8%
Stationery cost per month 25,000
Stationery cost growth rate 8%
Mail cost per month 10,000
Telephone bill per month 25,000
Telephone bill growth rate 8%
Internet cost per month 20,000
Internet cost growth rate 8%
Refreshment cost per month 25,000
Refreshment cost growth rate 10%
Average travel cost per visit (Rs) 20,000
11.6.10 Legal/Regulatory Costs
Regulatory fee (Rs/annum) 1,000,000
Growth rate of regulatory fee per annum 5%
Audit fee (Rs/annum) 1,500,000
Growth rate of audit fee per annum 9%
Legal/Professional fee (Rs/annum) 1,000,000
Growth rate of legal fee per annum 5%
Insurance rate (machinery) 1%
Insurance rate (vehicles) 3%
Miscellaneous expenses 100,000
Growth rate of miscellaneous expenses 5%
11.6.11 Debt Cost
Interest Rate per annum 15%
Debt Tenure (years) 10
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