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Abstract 

Growing populations, rising incomes, and changing lifestyles contribute to severe waste management 

problems in many urban centers around the world. In low-income Asian countries, a majority of 

municipal solid waste is inadequately processed, leading to environmental problems that affect the 

health of humans and animals and cause economic and welfare losses. However, in many countries 

there is neither infrastructure nor market incentives for managing household waste such as aseptic 

cartons usefully. This research explores the costs and benefits of recycling aseptic cartons at BBPK, a 

recycling facility in the Indonesian town of Bandung, and provides recommendations for improving 

the facility’s profitability.  

 

The results of the cost benefit analysis from a business perspective demonstrate that the costs of 

operating the recycling facility generally exceed revenue. The negative operational cash flow occurs 

despite funding provided by aseptic carton-maker Tetra Pak to support BBPK’s operations. However 

as this cost benefit analysis demonstrates, under certain market conditions recycling activities can be 

profitable.  

 

The prospects for such a scenario will ultimately depend on the sustained availability of external 

funding in the short to medium term, as well as capital investments in the facility’s recycling 

operations in the long term. Hence, it is opportune for Tetra Pak to extend financial support for the 

purchase of raw materials until market conditions for pulp have stabilized. Working with BBPK, 

Tetra Pak could develop a roadmap that would envisage a gradual phasing-out of funding. This will 

demonstrate to other recycling facilities that despite its challenges, aseptic carton recycling is worth 

considering in Indonesia. 
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Introduction 

Growing populations, rising incomes, and changing lifestyles contribute to severe waste management 

problems in many urban centers around the world (UNEP-IETC HIID 1996). In low-income Asian 

countries, a majority of municipal solid waste is inadequately processed. This leads to environmental 

problems that affect the health of humans and animals, and also lead to economic and welfare losses. 

These impacts can lead to contamination of surface and ground water through leachate, soil 

contamination, air pollution through open air incineration of waste, and spreading of diseases by 

vectors such as rodents (Zurbrügg 2002). 

 

The Indonesian city of Bandung (West Java) is experiencing such problems. With a constant influx of 

migrants into the city, the municipality is unable to address either the quantity of waste or the 

complexity of the issue. While some of the waste is sent to landfills, a lot of it is burnt at transfer 

points, on blocks of land, and in front of households. This creates smoke and odor impacts on 

surrounding areas. Some of the waste is dumped in unauthorized areas and some ends up in rivers, 

contributing to flooding in the city during the rainy season, as well as pollution of rivers and coastal 

waters (Pasang H 2007). 

 

In response to corporate commitments to environmental sustainability, along with new legal 

requirements on waste management, several large firms in Indonesia are looking at ways to reduce the 

waste created from the discarded packaging of their products. Tetra Pak Group, a global leader in the 

production of food and beverage packaging, has been especially proactive in exploring and setting up 

recycling systems for its products around the world.  
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What are aseptic cartons? 

Aseptic cartons are made primarily of 

paperboard (75 percent) with thin layers of 

plastic (20 percent) and aluminum (five 

percent), allowing liquid food to be safely 

stored at room temperature without 

preservatives (Tetra Pak 2007).  One of the 

leading companies to produce these cartons 

is Tetra Pak.   

 

 

Source: (Tetra Pak Canada 2006) 

 

Recycling of aseptic cartons 

Tetra Pak supports the recycling of its products in all markets where the company operates. In 2007, 

twenty two billion Tetra Pak packages, or 16 percent of total production (Tetra Pak 2008), were 

recycled in 49 market companies worldwide (Tetra Pak). 

 

The selection of the most optimal waste management method and technology depends on local 

conditions such as transport distances, collection systems, markets for the recovered material, and 

legislation. Collection systems depend on laws (Germany) or culture (India) (Tetra Pak 2008).  

However, in many countries there is neither infrastructure nor market incentives for managing 

household waste such as aseptic cartons usefully. In Indonesia, aseptic cartons are a relatively new 

addition to the waste stream, with a packaging structure that is more complex when compared with 

plastic bottles or magazines (aseptic cartons consist of paper, polyethylene and aluminum layers that 

are difficult to separate). Because of the lack of information on the recycling potential of these 

products, as well as a lack of effort thus far from the private recycling sector to recycle them, 
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observations show that many aseptic cartons are not kept out of the waste stream and end up being 

discarded in landfills. 

Recycling of Tetra Pak aseptic cartons in Indonesia 

Efforts to begin a recycling program for aseptic cartons in Indonesia began in earnest at the initiative 

of Tetra Pak Indonesia in 2003 (Nazech). In collaboration with a local NGO, Dana Mitra Lingkungan 

(DML) and the Center for Pulp and Paper, or Balai Besar Pulp dan Kertas (BBPK), a parastatal 

research institution, Tetra Pak Indonesia has initiated a range of efforts including: 

• Raising waste scavengers’ awareness of the value of Tetra Pak cartons; 

• Setting up education programs at local primary schools to collect used milk cartons for 

recycling; 

• Establishing a Carton Collection Network that links scavengers, recyclers and buyers, with 

the aim to ensure a continuous supply of discarded aseptic cartons to recycling plants; and 

• Supporting research for the recycling of the ‘polyfoil’(plastic and aluminum) component of 

aseptic cartons 

 

Tetra Pak packing paper was first recycled in Bandung, West Java, in 2004. This activity also 

succeeded in establishing collector groups in 12 TPS (Waste Transfer Stations). In 2006, the recycling 

program expanded to East Java and has continued operations ever since (Nazech), while a similar 

program has been established in Bali.  

Challenges with recycling aseptic cartons in Indonesia 

Notwithstanding the progress made by Tetra Pak to initiate recycling programs in large urban areas, 

problems remain in creating a sustainable and efficient system that generates social, financial, and 

environmental benefits. Whereas recycling facilities in Bandung and East Java have found markets for 

selling pulp recycled from the cartons, it is still difficult to recover and sell the polyfoil component. 
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With a production of about 1.5 billion packages in Indonesia in 2007, Tetra Pak estimates that less 

than one percent of this amount is recycled in Indonesia (Akiyama 2008). 

 

Another obstacle for the widespread development of aseptic carton recycling in Indonesia is the 

difficulty of selling recycled materials at a price which ensures a sufficient profit margin for recyclers. 

Recycling costs need to take into account the purchase of discarded cartons, the resources used to 

recycle the cartons and their processing. In 2008, research by BBPK revealed that one cost-effective 

option of using polyfoil from aseptic cartons was to use it as a coagulant (Santosa 2009). However, it 

is currently unclear what market prospects exist for this application as BBPK is still in the process of 

investigating how polyfoil can be used without creating an environmental hazard.   

 

Master’s project scope and focus 

This master’s research project addresses the challenges faced by BBPK, the main recycling facility for 

aseptic cartons in West Java, in recycling aseptic cartons. The research explores the costs and benefits 

of recycling aseptic cartons at BBPK and provides recommendations for making the operation 

profitable.  

 

Research questions 

Can BBPK’s sales of recovered Tetra Pak materials (pulp and polyfoil) cover all private costs arising 

from sourcing, transporting, and recycling discarded cartons and unused Tetra Pak packaging? If not, 

what options are available to BBPK and Tetra Pak to ensure profitability?  
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Objectives 

The objectives of this masters project are as follows: 

1. Determine the full private costs of recycling aseptic cartons, factoring in all processing expenses 

(collection, transportation, recycling, storage etc.)  

2. Assess three scenarios for carton recycling at BBPK through Cost Benefit Analysis (CBA), to 

identify which one yields the highest net present value.   

3. Provide a set of recommendations to BBPK and Tetra Pak to sustain recycling operations in the 

future.  

 

Methodology 

The methodology of this study involved two main steps: data collection and CBA, including 

sensitivity analysis.  

 

First, data on the economic costs of recycling aseptic carton material at BBPK during the course of 

one year (or 320 operational working days) were collected, along with the economic benefits resulting 

from the sale of recovered materials from recycled cartons.  

 

Second, a CBA was carried out to incorporate the economic value of aseptic carton recycling, 

providing projections of costs and benefits over the planned existence of the BPPK recycling facility. 

Simply put, a CBA is a process to identify, measure, and compare the benefits and costs of a specific 

undertaking, be it a project or a program (Campbell and Brown 2007). By performing a CBA on a 

range of mutually exclusive undertakings which target the same goal, it is possible to identify which 

undertaking will allocate resources in the most effective way. The analysis then informs the decision-

maker which undertaking generates the highest Net Present Value (NPV) at market prices. For the 

purposes of this study, a project CBA was chosen, as the analysis does not account for loans and 
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COLLECTION 

Carton collection 

PROCESSING 

Recycling facility direct costs 

SYSTEMS MANAGEMENT 

Recycling facility indirect costs 

taxes, or include non-market benefits and costs (e.g. pollution resulting from recycling activities and 

social benefits arising from employment). This analysis is appropriate to the study considering a) 

BBPK’s need to assess whether the recycling operation can become financially viable once it operates 

without external funding, and b) the lack of information on social and environmental variables 

relating to aseptic carton recycling in Indonesia. Thus, this CBA is calculated using a private (not 

social) accounting stance and is undertaken from the perspective of a BBPK decision-maker. 

 

Third, sensitivity analysis was applied to the CBA to determine the impact of varying several key 

variables that could potentially affect the net benefits of the recycling operation.   

 

Based on the CBA and sensitivity analyses, a set of recommendations was compiled for BBPK to 

optimize the facility’s recycling process—including collection, processing and system management. 

This methodology is outlined in further detail below. 

Collection of recycling costs and benefits data  

The model applied to determine the economic costs of recycling a fixed amount of aseptic cartons at 

BBPK  includes three functions (Dahmus 2008): collection of discarded aseptic cartons, processing 

(direct costs of recycling aseptic cartons such as energy and personnel wages) and systems 

management (indirect costs arising from recycling such as administration), as summarized in Figure 1. 

 Figure 1. Overview of aseptic carton recycling costs at BBPK 



 

Cost Benefit Analysis of Aseptic Carton Recycling Page 11 of 31 

 

COLLECTION  

As of early 2009, BBPK relies on two sources of aseptic carton material for recycling: cartons 

collected and transported by Yayasan Contact Indonesia (YCI), a local non-profit organization in 

Bandung, and ‘filler waste’ carton material from packaging firms (e.g. milk production) transported 

by trucks from a wider area. For both sources of cartons, Tetra Pak currently pays for all collection 

and transportation expenses. These expenses include fuel for trucks, personnel, toll road fees, vehicle 

maintenance, and in the case of YCI, the cost of purchasing discarded cartons from scavenger 

associations at a fixed price.  Information on monthly costs for purchasing aseptic cartons, along with 

the amount of collected aseptic cartons, was sought from BBPK and YCI. ‘Filler waste’ data was not 

incorporated in the CBA because a) its relative contribution to total recycling amounts at Tetra Pak is 

small, and b) the robustness of BBPK’s business model essentially depends on its ability to use post-

consumer cartons, not ‘filler waste’ from industrial sources. 

 

PROCESSING 

To determine the annual recycling costs at BBPK, data were collected from BBPK on annual 

expenditures to date for the full range of recycling expenses. The variables for calculation were 

sourced from a model developed by Tetra Pak that was adapted to the needs of this study.  

 

One challenge in determining annual recycling costs was the lack of available records for several 

variables, such as electricity consumption, which is estimated to account for a substantial share of 

processing costs. A kWh meter that was installed in early 2009 provided a snapshot of the recycling 

facility’s electricity consumption during a short timeframe, and out of necessity this became the basis 

to estimate annual electricity consumption.    

 

Personnel wages were calculated by multiplying monthly wages by the number of full-time recycling 

workers, managers and administration staff. Expenses for part-time workers, who are paid by the 
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weight of cartons that they process per day, were calculated by multiplying the average number of 

days these workers are needed over the course of a month by 12. 

 

Equipment/reparation costs vary substantially from one month to the next, and an estimate of these 

costs was provided by BBPK staff.  The quantity (kilos) of raw material used for recycling—aseptic 

cartons—was estimated using the total amount of cartons collected during 2008. As we know what 

percentage of raw material can be recovered into its original components—e.g. pulp, aluminum and 

plastic—it is easy to then calculate the kilogram (kg) amount of annual recovered material.  

 

SYSTEMS MANAGEMENT  

BBPK’s current estimate of recycling costs does not currently account for indirect costs, such as 

administrative support and accounting. A complication arises in calculating the indirect costs of 

recycling, in that administrative support at BBPK is shared among many activities—including 

recycling of aseptic cartons among others. 

 

Recycling economic benefits 

The recycling benefits include the financial revenue from the sale of pulp and polyfoil produced from 

recycling cartons. Because the relative contribution of aseptic cartons to total generated waste is small 

in Indonesia, it was not considered necessary to calculate the savings this would represent in landfill 

costs. To estimate revenue, the total weight of pulp recovered over the course of one year through 

recycling was multiplied by the market value of pulp per kg. That figure was then multiplied by 0.3, 

which corresponds to the percentage of dry weight in a roll of pulp (retail prices are based on the dry 

weight of pulp only, not the total weight). 
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The list of cost and benefit categories used in the CBA is presented in the following table: 

Table 1. Summary costs and benefits of BBPK recycling operations 

 

Operating costs Benefits 

• Staffing 

• Recycling 

o Electricity 

o Water 

o Repairs 

o Purchase of raw materials 

• Indirect costs 

o Administrative support 

• Pulp sale 

• Polyfoil sale 

 

Cost Benefit Analysis (CBA): The CBA was carried out over the expected lifetime of the recycling 

facility (20 years) from a private stance. Three scenarios were run in order to compare net cash flows 

(NCF) and to determine which scenario accrues the greatest net benefits. These scenarios represent 

several business choices which BBPK is currently faced with and hence the results are instructive in 

terms of how the recycling plant orientates its activities in the future:  

a. Scenario 1: Baseline/Business as usual. This scenario assumes that BBPK continues to 

receive financial support from a third party (Tetra Pak) for the purchase of the raw 

material for recycling. Although this situation is unlikely to persist in 2010, it provides a 

baseline NCF to compare with other scenarios.    

b. Scenario 2: BBPK pays for the purchase of discarded cartons in Bandung. This 

scenario is consistent with plans for BBPK to begin funding the purchase of raw materials 

with the revenue the facility generates from its pulp sales. This is considered to be a 

necessary step for the company to begin operating under ‘real market’ conditions. In this 

case, the buying price of discarded cartons would be allowed to ‘float’, in other words the 

price would fluctuate according to demand and supply mechanics. 
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c. Scenario 3: BBPK pays for the purchase of discarded cartons in Bandung and also 

sells recovered polyfoil in addition to pulp. The third scenario represents a situation 

where BBPK not only purchases raw materials using its own budget, but also sells the 

recovered polyfoil component of aseptic cartons for industrial uses. This is a more 

idealized scenario, in that there are currently no potential buyers for polyfoil, as the 

material must first conform to rigorous health and environmental tests to ensure that it 

does not pose a risk. This is consistent with Tetra Pak’s concerns that all components of 

its products should be recycled, but without creating new environmental liabilities. 

Although it is imperative that BBPK’s business is profitable (net benefits > net costs) just 

by selling pulp, in the long-term the sale of the polyfoil is a necessary step to ensure that 

in the carton’s lifecycle, no component contributes to the waste stream. 

 

The CBA was based on established guidelines for spreadsheets (Campbell and Brown 2007), with 

some adjustments made for the specific purposes of this study. A spreadsheet file was created with 

five worksheets, including a) data sheet with all benefits and costs variables and their corresponding 

values, b) three sheets with one CBA corresponding to each scenario and c) a ‘calculations’ sheet with 

cells linking to the data sheet. 

 

Because recycling of aseptic cartons is still a risky enterprise in Indonesia, and a higher discount rate 

is generally used for risky projects (Campbell and Brown 2007), a relatively high discount rate (10 

percent) was used for the CBA to obtain Net Present Values (NPV). For comparison purposes, the 

discount rate used was kept identical for all scenarios.  

 

For each scenario, sensitivity analysis was applied to the CBA to determine the relative impact of 

varying several variables over the full range of their possible values. Some of the variables with the 

highest uncertainty include: electricity, quantity of available aseptic carton waste, purchasing price of 
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aseptic cartons, and personnel wages. By using risk analysis, it was possible to determine whether a 

given scenario’s outcome is sensitive to the values used in the analysis, and to which specific 

variables the scenario outcome was the most sensitive. 

  

Several assumptions were made in applying the CBA:  

• As BBPK already owns the recycling equipment, most initial capital costs have already 

been expended and hence the Internal Rate of Return (IRR) was not included in 

calculations. 

• When comparing the Discounted Cash Flow (DCF) of two or more projects, the Benefit 

Cost Ratio (BCR) can give incorrect results (Campbell and Brown 2007), while the NPV 

provides a more robust estimate of benefits. Hence, the NPV was used rather than the 

BCR. 

• For the annual cash flow estimates, a 5 percent inflation rate was used to determine inter-

annual cost variations in operating the recycling facility, drawing from a Central Bank of 

Indonesia forecast of 4-5 percent growth in 2009. 

• The scenarios assume a year-to-year constant growth in aseptic carton recycling, along 

with the sale of recovered materials. In practice, the availability of cartons is subject to 

consumer trends, waste collection performance and a range of other factors that could 

skew the benefits.  

• As aseptic carton collection is still in its infancy in Bandung, the quantity of collected 

cartons that are collected is considered to be only a small portion of the total available 

amount of this waste type that is available. For the BCA, the availability of cartons was 

not considered to be a constraining factor in the growth of BBPK’s recycling activities. 
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Results 

Contrasting the three development scenarios for BBPK as described in the Methodology section allow 

for the comparison of each one’s net present value (NPV) through a CBA. These results can inform 

plans for similar recycling facilities across Indonesia, although several adjustments will need to be 

made to accommodate capital cost expenditures for private entrepreneurs planning to build new 

recycling plants. Moreover, the tax regime for BBPK is unique in that it is a parastatal entity with 

fiscal obligations that are different from a 100 percent private venture. Otherwise, it is expected that 

the operational costs and benefits would remain essentially the same between a parastatal and private 

entity. The variables and values used for the CBA are listed in Table 2 below: 

 

Table 2. BBPK total operating costs 

STAFFING 

Staff  Cost in millions (IDR/yr) 

Full-time employees (management) 28.80 

Full-time employees (factory) 189.72  

Full-time employees (admin) 10.44 

Medical support (admin) 18.00 

Total staffing 246.96 

RECYCLING COSTS 

Item  Cost in millions (IDR/yr) 

Electricity 20.00 

Water 17.6 

Repairs 6.00 

Purchase of raw materials 409.6 
 

 

Table 3. BBPK recycling benefits 

 

Material Kg/yr IDR/Kg 
Revenue in millions 

(IDR/yr) 

Pulp 107,520.00 2,000 237 

PE 128,000.00 3,000 384 

Aluminum 25,600.00 1,000 26 
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Figure 2. Net Cash Flow when BBPK only sells pulp recovered from recycling, and raw material 

purchase is subsidized by Tetra Pak 

 

Scenario 1: Cost Benefit Analysis of Business as Usual scenario 

 

The CBA for the Business as Usual scenario assumes that Tetra Pak sustains its funding for the 

purchase of discarded aseptic cartons used for recycling at BBPK. The results of the CBA 

demonstrate that even with sustained financial assistance from Tetra Pak, BBPK cannot generate a 

positive cash flow, with a negative Net Present Value (NPV) of - IDR 673 million (- USD 58,618) 

when using a 10 percent discount rate. Operational costs exceed benefits by a margin of IDR 54 

million starting in 2010, a deficit that progressively widens until 2030. Hence, there is no economic 

incentive to sustain the use of this business model.  

 

In reality, the negative NPV value associated with this Business as Usual scenario could be much 

higher for two reasons. The first reason is that this model assumes that BBPK operates for 320 days 

per year, which corresponds to the official number of working days annually. In reality, faulty 

equipment often causes interruptions in the recycling process. A review of the daily pulp production 

sheets from BBPK reveals that there was an average of 9.9 idle days per month at the recycling 
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facility during 2008 (see Table 4). This average masks significant standard deviations, with 23 idle 

days in June 2008 because of technical problems with the hydropulper. Although such technical faults 

may not be as persistent in 2009 because of investments made by BBPK into new equipment (a 

second hydropulper was purchased in early 2009 and has been operational since January), it is likely 

that the actual number of working days in 2009 may still not meet the model’s estimate of 320 

working days per year. 

 

Table 4. Number of idle days at the BBPK recycling facility during 2008 

 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

19 3 12 0 20 23 6 2 6 8 4 16 

(Source: BBPK daily production sheets) 

 

The second reason for considering the NPV in this scenario as an underestimate is that the price of 

IDR 2,000 per kg of sold pulp used in the scenario corresponds to the upper range of pulp market 

price in 2008 (Santosa 2009). As of March 2009, the price of pulp has dropped to approximately IDR 

1,000 per kg, following the impact of the global recession (Amanda Ruggeri 2009). Assuming that the 

recyclables market does not recover by 2010—or just recovers moderately—this means that the actual 

revenue of BBPK in 2010 could be just half the figure assumed in this scenario.  

 

Table 5. Net Present Value of BBPK recycling operations using 10% and 5% discount rate 

 

 

 

 

Could the NPV of BBPK’s recycling operations be positive under a different set of circumstances? 

Changing the discount rate from 10 percent to 15 percent does not have a sizable impact and fails to 

create a positive NPV (see Table 5), showing that the NPV is not susceptible to sensitivity analysis. In 

this scenario, only one variable can be realistically tested for sensitivity analysis: the quantity of 

Discount rate 10% 15% 

NPV (million IDR) - 673.61 -489.79 
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aseptic carton waste used for recycling per year, as other variables are unlikely to change.  

 

Table 6. Net Present Value of BBPK recycling operations when varying the quantity of aseptic cartons 

recycled per year (scenario 1) 

 

Assuming that BBPK increases by 50 percent the amount of aseptic cartons recycled per year, the 

NPV of the recycling operations becomes positive, even when using the 10 percent ‘risk premium’ 

discount rate. The sensitivity analysis results presented in Table 6 do not account for the concomitant 

increase in manpower and production costs (which are held constant) that would accompany a higher 

amount of recycling. It is assumed that although production costs would increase with capacity, 

economies of scale and equipment efficiency would narrow the gap between costs and benefits to 

BBPK’s advantage. However, such an increase in recycling capacity does require a substantial 

investment, which would be challenging in the 2009 economic context. It is worth noting that BBPK 

has been able to carry this negative cash flow for the past few years thanks to its annual budget 

(government allocation from the Department of Industry) and a raw material subsidy from Tetra Pak.   

 

 
2010 estimate 2010 estimate + 10% 2010 estimate + 50% 

Quantity of annual 

aseptic cartons used for 

recycling (kg/year) 

512,000 563,200 768,000 

NPV (million IDR) -673.61 -378.63 801.131 
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Figure 3. Net Cash Flow when BBPK purchases raw materials for recycling and only sells pulp 

recovered from recycling 

 

Scenario 2: Cost Benefit Analysis when BBPK purchases raw materials 

 

This scenario assumes that Tetra Pak discontinues funding for the purchase of aseptic cartons for 

BBPK, with the recycling facility assuming the costs of purchasing the material with its own funds. 

Considering the negative cash flow in scenario 1, where Tetra Pak was “subsidizing” the purchase of 

raw materials, it is not surprising that in this scenario BBPK’s operational deficit is relatively larger 

(IDR 463.62 million starting in 2010) compared to scenario 1, with a negative NPV of IDR 6.36 

billion (USD - 426,790). The conclusion is that in real market conditions, BBPK’s recycling 

operations would not be profitable with this scenario. 

 

Similarly to scenario 1, the NPV identified in this scenario is a conservative estimate. Assuming that 

the price of discarded aseptic cartons bought from scavengers in Bandung is no longer pegged at IDR 
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800 per kg1, middlemen may purchase the material at a higher price if they identify uses other than 

recycling for it (e.g. hiding flattened cartons within stacks of newspapers destined for recycling to 

increase volume). As BBPK has no other source than the town of Bandung to purchase its raw 

materials, it would be forced to purchase cartons at a higher price, further widening the gap between 

its costs and revenue. Moreover, the price of IDR 800 per kg does not include transportation of the 

aseptic cartons from the city of Bandung (where the cartons are collected) to the industrial zone where 

BBPK is located. Even if the purchasing price of cartons were to decrease somewhat, fuel and 

handling costs would bring the price back up.   

 

                                                      

1
 Tetra Pak has set the purchasing price of discarded aseptic cartons at IDR 800/kg in Bandung. This means that 

YCI staff, who are funded by Tetra Pak to purchase discarded cartons, must always pay the same price to 

scavengers regardless of market conditions.   
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Scenario 3: Cost Benefit Analysis of purchasing raw material and selling pulp and polyfoil 

 

As in scenario 2, this scenario assumes that Tetra Pak discontinues its funding for the collection and 

purchase of raw materials, and BBPK covers these expenses with its budget. This scenario also 

assumes that BBPK identifies markets for the sale of recycled polyfoil, and sells the entirety of this 

material recovered from aseptic cartons.  

 

The BCA demonstrates that the sale of recovered polyfoil in addition to pulp fails to offset the costs of 

purchasing raw materials, with recycling costs persistently higher than benefits. Starting in 2010, the 

production costs exceed benefits by IDR 54.02 million (NPV= - IDR 740.97 million), with the gap 

between costs and benefits widening until 2030. Hence, this scenario does not represent a worthwhile 

investment using the current values. 

 

For the same reasons as in the first and second scenario, the NPV value identified in this scenario 

should be considered as a conservative estimate. This CBA also assumes that all polyfoil from 

Figure 4. Net Cash Flow when BBPK purchases raw materials for recycling and sells pulp 

and polyfoil recovered from recycling 
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recycling activities is actually sold. In practice, this may not necessarily be the case as it may take 

time for BBPK to find enough buyers for the polyfoil. Moreover, in market conditions the price of 

aluminum, polyethylene, and pulp would fluctuate regularly; at times when aluminum is trading at a 

low price, pulp may be selling at the upper end of its price range, and vice versa. This would certainly 

affect revenue. 

 

To determine whether changing the values for variables such as quantity of aseptic carton waste 

recycled per year and the purchasing price of aseptic cartons affects results, sensitivity analysis was 

carried out for both these variables. The results are summarized in Table 7.  

 

Table 7. Net Present Value of BBPK recycling operations when varying the quantity of aseptic cartons 

recycled per year and the purchasing price of aseptic cartons (scenario 3) 

 

Table 7 shows that by increasing the amount of recycled raw materials at BBPK by 50 percent, the 

NPV becomes positive. The same applies to changes in value of the purchasing price of aseptic 

cartons. Assuming a 50 percent decrease in the purchasing price of aseptic cartons for recycling, 

BBPK’s revenue is higher than its operational costs, leading to a positive NPV. However, it is 

 
2010 estimate 2010 estimate + 10% 2010 estimate + 50% 

Quantity of aseptic 

cartons used for 

recycling  annually 

(kg/year) 

512,000 563,200 768,000 

NPV (million  IDR) - 740.97 - 416.49 881.44 

    

 2010 estimate 

2010 estimate plus 

10% reduction in 

carton purchasing 

price 

2010 estimate plus 

50% reduction in 

carton purchasing 

price 

Purchasing price of 

aseptic cartons 

(IDR/kg)  

800 720 400 

NPV (million  IDR) - 740.97 - 179.10 2,068 
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difficult to predict the exact conditions which would cause the purchasing price of cartons to drop to 

such an extent, and if so for how long. Hence, a potentially interesting scenario for BBPK’s 

profitability may involve a marginal decrease in purchasing price of cartons, with a concomitant 

increase in annual recycling capacity. 

 

Discussion 

Results from all three scenarios confirm the difficulty of operating cost-effective recycling systems 

for new kinds of packaging, especially where both raw material and downstream markets are still 

undeveloped. More specifically, the results illustrate that BBPK’s operations of aseptic cartons 

recycling are not yet financially viable, even with subsidies from a third party. Although external 

support may allow BBPK to continue operating and selling pulp, this approach does not represent an 

economically viable way to further promote aseptic carton recycling in Indonesia. For Tetra Pak to 

increase recycling rates of its cartons, the company will need to advocate business models that can 

withstand real market conditions. 

 

The actual extent of the BBPK’s negative cash flow requires further study. Several constraints limit 

the accuracy of this research, including recycling costs, the purchasing price of polyfoil, and research 

and development costs. While a comprehensive range of recycling cost variables were factored into 

the CBA, there are concerns regarding the accuracy of their values. For example, the kWh 

consumption for recycling was based on data from several weeks of operation, which may not be a 

representative snapshot of electricity consumption. It would be necessary to collect data over a much 

longer timeframe (e.g. one year) in order to have a more accurate estimate—keeping in mind that 

recycling operations at BBPK are prone to disruptions that last anywhere from a few hours to several 

weeks. With regards to the purchasing price of polyfoil, BBPK’s revenue could vary quite 

substantially depending on whether the recycling facility can sell the material either as separate 
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aluminum and polyethylene, or as a polyfoil aggregate. In the absence of reliable market data, the 

CBA does not consider how either scenario would affect BBPK’s cash flow. Research and 

development costs were not factored into the cost benefit analysis for the same reason. 

 

Despite all three CBA resulting in negative cash flows for BBPK’s recycling activities, scenario 3 

(BBPK purchases raw materials and sells recovered aluminum and polyethylene, either as aggregate 

or separate components) has the advantage of showing a relatively benign deficit of IDR 54.02 

million (USD 4, 703.40) in 2010 compared to other scenarios. By increasing recycling capacity, 

BBPK could reduce that gap and perhaps even create a positive net cash flow—assuming that market 

values of polyethylene and aluminum do not decrease.  

 

Considerations towards making BBPK’s recycling operations profitable 

Technical interventions 

Efforts to collect aseptic cartons in Bandung are still in their early stages, but data from collection 

efforts show that the quantity of collected cartons has been increasing since early 2008 (see Figure 5). 

While this trend can be interpreted as the result of intensified collection efforts, it can also suggest 

that the actual available amount of discarded aseptic cartons could still grow. Awareness of the 

recycling potential of aseptic cartons is still low in Bandung, with many scavengers still unaware that 

there is a market for these discarded products (Endy Sulistiawan 2009). Assuming that awareness 

regarding carton recycling grows, and buyers continue to purchase discarded cartons, it can be 

expected that an increasing number of scavengers will dedicate more efforts to collect this kind of 

waste. Hence, if BBPK can expand its recycling capacity, trends suggest that there will be sufficient 

raw material to meet its needs.  
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Increasing recycling capacity relies on two assumptions. First, that BBPK can convince the Ministry 

of Industry to allocate additional funding to install recycling equipment, and second, that old 

equipment can be replaced by newer equipment that is more energy-efficient and less prone to 

breakdowns, which affects productivity. However, other cost-cutting and value-adding measures must 

also be considered. 

 

Market interventions 

Global prices of long fiber pulp have dropped from USD 750-920/ton (or about IDR 8,833-10.836/kg) 

as of July 2008 (Indonesian Pulp and Paper News Bulletin 2008) to USD 400 (IDR 4,711) in 

December 2008 (Nurmayanti 2008). According to experts, recovered paper and market pulp prices are 

likely to be extremely volatile over the course of 2009. A more sustained upturn in recovered paper 

and market pulp pricing will have to wait for an upswing in paper and board demand, which is 

expected to gain momentum by late 2009 (Young 2009). At BBPK, the selling price of pulp has also 

Figure 5. Total quantity of aseptic cartons collected in Bandung and the surrounding area by 

Yayasan Contact Indonesia in 2008 and early 2009 (source: (Endy Sulistiawan 2009))  
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fallen in the first trimester of 2009, from IDR 2,000 to 1,000 per kg. However, this price is still 

relatively low compared to recycled pulp sold by other producers, e.g. the company CV. Cipta Usaha 

Mandiri advertises pulp for export at the price of IDR 4,500 per kg as of March 2009 (Indonetwork 

2009). Although these prices may not weather the current economic storm, they represent a 

substantial price difference with the pulp sold by BBPK.  

 

Selling pulp at a premium price for a niche market could be a strategy for BBPK to reduce its negative 

cash flow. Pulp recycled from aseptic cartons has a range of environmental benefits, including 

decreasing landfilled waste and alleviating pressure on forests. Making recycled pulp also produces 

less air pollution, and usually requires less water and less energy when compared to producing pulp 

from virgin fibers (Environmental Paper Network 2007). These production values are likely to be of 

interest to international corporations with a presence in Indonesia that abide by global sustainability 

standards, and who hence may consider purchasing products made from aseptic carton pulp.  

 

Funding interventions 

After years of supporting BBPK financially, including by subsidizing the purchase of raw materials 

used for recycling, Tetra Pak is considered to eventually discontinue its funding to allow the recycling 

facility to operate in real market conditions. As the CBA demonstrates that BBPK is unlikely to be 

profitable in such a situation (unless carton prices drop and recycling capacity increases significantly), 

it would be more useful if the funding was gradually phased out over the course of two years, 

allowing the facility to refine its business model. For example, Tetra Pak could reduce its subsidy 

progressively so that initially BBPK pays 15 percent of the cost of raw materials, then 25 percent and 

50 percent, until it assumes the full costs of the raw materials. 
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Conclusions 

The CBA carried out in this research have demonstrated a negative net cash flow for BBPK’s 

recycling activities according to several scenarios, with the caveat that data used in the calculations 

could benefit from improved reliability. Under 2008 market conditions, BBPK cannot be profitable 

even if the facility can recover and sell all three components of aseptic cartons (pulp, aluminum and 

polyethylene). However, the analysis has also demonstrated that under certain market conditions, 

where BBPK sells all three recovered carton components and increases recycling capacity, cash flow 

could become positive. 

 

Despite the challenges to become profitable, there are several solutions for BBPK to reduce the gap 

between its operational expenses for recycling aseptic cartons and its revenue. These options include 

increasing recycling capacity to increase the quantity of pulp produced, hence reaching more buyers 

who buy in bulk, as well as selling at least some of the pulp to a niche market at a premium price. 

These options are more likely to be successful if used in combination rather than independently.  

 

Although these measures to improve BBPK’s business prospects are unlikely to generate a positive 

net cash flow in the short term, they are nevertheless important to support the facility’s recycling 

operations during the economic downturn. Depressed pulp prices, reduced market demand for pulp 

and a lack of available capital investments suggest that BBPK’s financial prospects are to a large 

extent determined by forces beyond its control for the time being.  

 

An interruption in recycling efforts would undermine the market that has been created in Bandung for 

the collection and purchase of discarded cartons from street scavengers, a long-term and grueling 

process. Hence, it is opportune for Tetra Pak to extend financial support for the purchase of raw 

materials until market conditions for pulp have stabilized. Tetra Pak has already catalyzed a budding 

market for aseptic carton recycling in Indonesia—an effort that represents a substantial time and 
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resource investment, but which has also established the company as a leading player in product 

stewardship. Few international firms in Indonesia can make such a claim. Working with BBPK, Tetra 

Pak could develop a roadmap that would envisage the phasing out of its subsidy. This will allow 

BBPK to gradually assume greater responsibility for the purchase of its raw materials, along with 

capital investments for more efficient machinery. Given Tetra Pak’s leading role in advancing aseptic 

carton recycling technologies, there will be ongoing opportunities for the company to participate in 

the growth of BBPK’s recycling activities. This represents a major step to demonstrate to other 

recycling firms that aseptic carton recycling—despite its challenges—is worth considering in 

Indonesia. 
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