
KAMP
SOLUTIONS
Team Consulting
Project 2021

Piper Rundell, Victoria
Leen, Aoife Kahn,
Jesse Alardin Rivera,
Michael Trant



Table of Contents

I. Project Summary

II. About Stone Paper

III. Cardboard Production

IV. Environmental Impact of Cardboard

V. Our Market Research

VI. Recommendation

VII. Appendix

VIII. Resources



Stone Paper Team Consulting
Piper Rundell, Aoife Kahn, Victoria Leen, Jesse Alardin Rivera, Michael Trant

I. Project Summary
Jurriaan Kamp is the founder of Kamp Solutions, a magazine and television show on PBS. With the goal

of educating the wider public on climate issues and sustainability solutions, Kamp has highlighted

solutions and innovations for both companies and individuals. One of the solutions that Kamp feels

strongly about is stone paper. Stone Paper, composed of 80% calcium carbonate, and 20% high-density

polyethylene (HDPE) is an innovative solution that uses stone waste in hopes to minimize paper waste.

Stone paper is water impenetrable, more durable than traditional paper, and can be infinitely recycled.

Jurriaan currently prints his magazines on this paper and other prototypes have been made. However,

Jurriaan wants to take the next step with this revolutionary product. The cardboard industry has boomed

dramatically with online shopping and the increased demand for packaging. However, cardboard

production, consumption, and waste have harmful effects on the environment, and cardboard is rarely

properly recycled. Stone paper can be used as paperboard so that the industry can decrease its

environmental footprint. The American cardboard market is vast and valuable. In this project, we will

research of the American cardboard market, research of players in this industry, evaluate the industry,

and make recommendations for how Kamp Solutions should enter the market.

The Problem
In 2018 alone, the paper and paperboard consumption in North America reached 74.21 million metric

tons. This market is expected to continue to grow. The life-cycle of cardboard is ultimately wasteful.

Though a better packaging substitute than plastic, cardboard has an intensive production process (see

cardboard production below), and the consumption, waste, and recycling are not sustainable. In hopes

to create a closed-loop system, Jurriaan Kamp strives to bring stone paper as a replacement for

damaging cardboard. To achieve this, more stone paper factories need to be built. A closed-loop system

for stone paper would start with a stone paper factory, large batch stone paperboard sold to companies

or wholesalers, and the stone paperboard would ultimately be recycled within the stone paper factory.

II. About Stone Paper
Production
The discovery of stone paper, or rock paper, began in China in the 1990s. There are currently only three

factories producing stone paper, two of which are in China and one in Taiwan. Stone paper is made of

80% calcium carbonate, and 20% high-density polyethylene (HDPE). Calcium carbonate is a common

compound found in rocks. HDPE is a non-toxic and recyclable compound that is used as a binding agent

for calcium carbonate. No chlorine or acid compounds are used in production. Requires 85% less energy

than traditional paper.

Why Stone Paper?
Jurriaan Kamp initially designed stone paper to compete with plastic bags, which are damaging to the

environment. Plastic bags require roughly 12 million barrels of oil to manufacture per year. 730,000 tons

of plastic bags were manufactured in 2015, 87% of which were never recycled, meaning they ended up



in landfills and oceans. While stone paper is still a sustainable alternative to plastic bags, stone paper’s

cardboard replacement could greatly reduce the amount of traditional cardboard used in America. To

produce just one sheet of paper uses more than three gallons of water. Stone paper requires no water

and no trees in production. When scaled, stone paper is 50% cheaper than traditional cardboard and

uses no harmful chemicals like bleach. Mold loves cardboard. When cardboard is wet it becomes a

perfect habitat for mold to thrive and spread. A unique advantage to stone paper is that it is water

impenetrable. This could provide benefits to companies that ship and store perishable goods because

stone paper would be completely mold-free. On top of stone paper’s water resistance, it can be easily

washed when dirtied. Taking water resistance and enhanced durability (See Appendix 1) into account the

stone paperboard box could be reused many times, decreasing the frequency of wasting or recycling the

good. Cardboard get’s progressively thinner and weaker each time it is recycled, thinner board is used to

make boxboard (cereal boxes or container boxes not used for shipping). It will continue to thin and

weaken until it ultimately cannot be used. To be recycled the cardboard must be clean and dry. Stone

paper is infinitely recyclable but not compostable. Stone paper is photodegradable and it takes about 1-2

years to degrade in UV sunlight, if covered by soil or not exposed to sunlight, it will not biodegrade.

Benefits of Stone Paper (summarized)
- No water

- No trees

- Product is 50% cheaper

- Equipment to manufacture is 40% cheaper than traditional paper

- Water and mold resistant

- Washable

- Reusable

- More durable, less likely to tear

- Quality does not reduce when recycled

- 67% lower carbon footprint than pulp paper

III. Cardboard Production
Raw Materials

- Fast-growing pine trees

- Large production companies have thousands of acres of land for these trees to mature, be cut

down, and seedlings can be re-planted

- Tree harvest

- Stripped of branches

- Only trunks go to the pulp mill

Kraft Process
- Chemical conversion of wood into wood pulp

- Wood chips cooked in a sodium hydroxide solution along with other ionic compounds

- Pressurized

- Wood pulp fibers are made into Kraft paper via machine



- Kraft paper: The paper result of the Kraft process, commonly used as brown wrapping paper or

as the initial element of boxboard and cardboard.

Corrugating
- Corrugate: A material shaped into alternate ridges and grooves (Appendix 2)

- Corn starch glue to bond sheets

IV. Environmental Impact of Cardboard
Production

- 4 billion trees are cut down annually to make paper

- Deforestation

- Tree plantations cause biodiversity loss and CO2 emissions

- 3 gallons of water to produce 1 sheet of paper

- Pulp and paper manufacturing industry is the largest consumer of water in developed countries

- Pulp and paper mills can contaminate water, damaging aquatic life and risking the health of

communities

Consumption
- In the United States more than 80 billion cardboard boxes are used per year

- About 80% of US products are packaged in cardboard

Waste
- Cardboard and paper accounts for 41% of solid waste

- In the US about 9,000 pieces of cardboard are thrown away per family per year

- In the US more than 800 million tons of cardboard and paper are thrown away annually

- For each ton of non collected paper/cardboard, there is about 2.11 tons of CO2 released into the

atmosphere

Recycling
- Recycling 1 ton of cardboard saves on 700 gallons of water

- Globally one of the most recycled items

- Recycled cardboard only saves 24% of the energy needed to create new cardboard

- 70% of cardboard boxes shipped commercially are recovered for recycling

- If wet, cardboard is tossed out in the recycling process

V. Our Market Research

Primary Research
Throughout the course of this project, our team attempted to reach out to many different companies to

gauge their interest in a product like stone paper. We also wanted to get a feel for how real businesses

implement cardboard into their processes. Initially, we tried to contact International Paper Company,

which is America’s largest manufacturer of paper products. After 3 separate attempts and no responses,

we concluded that multi-billion dollar companies aren’t interested in answering college students’

questions. With no luck contacting Walmart either we decided to move on to smaller more progressive

local companies, as well as contacts affiliated with CU Boulder. Mad Agriculture is a local non-profit that

advises farmers on how to implement more sustainable practices. Phil Taylor with Mad Agriculture has



connections to CU Boulder and we were able to speak with him after multiple contact attempts,

however, his response was not very helpful. Phil said that Mad Agriculture uses probably 5 cardboard

boxes per month. As an agriculture consulting non-profit we didn’t expect them to have any actual

yields, we expected to receive more information about the farmers that they work with but they didn’t

have that information about their partners. We also tried contacting Noosa, Justin’s Nut Butter, and

Bobo’s Oat Bars but received no response from them. Luckily we were able to contact Mike Massimino

with Alberson’s and Kroger. Massimino had good insights into the grocery industry’s use of cardboard.

We concluded that about 10,000 products are received per week, most shipped in cardboard. Grocery

stores compress 10-12 bales of cardboard that typically weigh 400-500 lbs per week, which is roughly

2.25 tons of cardboard per week. Massimino said that meat and vegetable containers are usually waxed

and unable to be recycled (see Appendix 3 for a copy of the email).

Industry Analysis
- $74.3 billion industry

- 2.7% expected annual growth 2021-2026

- The pulp and paper industry uses between 33–40% of all industrial wood traded globally

- Cardboard is priced by size and quantity, prices decrease with quality per economies of scale

(See Appendix 4)

VI. Recommendation
After analyzing the cardboard market and factors that affect it our team has put together a

comprehensive market entry strategy for Kamp Solution’s stone paper to enter the United States market.

1. Locate investors to finance a stone paper factory in the U.S. under the name of Kamp Solutions.

The overall goal of the stone paper initiative is to create a closed-loop system for stone paper

boxes. With a factory in the United States Kamp Solutions will be the sole manufacturer of stone

paper in North America. This will give Kamp Solutions the foundation to begin building their

clientele and pinpoint the cost with economies of scale.

To achieve this:

- Gather information to compile an ROI report

- Locate investors

- Sustainability non-profit foundations

- Current cardboard manufacturers

2. Enter the market starting with small, progressive businesses.

To ensure success on a large scale Kamp Solutions needs to prove the effectiveness of their

product on a small scale. Smaller and progressive, eco-conscious businesses are more likely to

adopt new technologies that have promise as opposed to large businesses that are more secure

in their processes. As stone paper gains popularity, economies of scale will take effect and larger



businesses will slowly accept stone paper as a cardboard alternative as stone paper gains

popularity among smaller businesses.

To achieve this we recommend Stone Paper enter the following US markets:

- Small businesses that package their own products

- Eco-conscious small businesses who will be incentivized by stone paper’s low

environmental impact

- Local farmers who package their own goods

- Closed-loop system for produce containers (e.g. berries, tomatoes, etc)

- Reusable stone paper boxes for transporting goods

3. Prove successes with small businesses and develop a strategy to scale.

Jurriaan Kamp claims, and our research supports that stone paper is much cheaper than pulp

paper cardboard. This cost efficiency can only be achieved with economies of scale. If stone

paper can prove this model it has a better chance of securing larger players in the industry.

To achieve this:

- Target larger farmers to implement stone paper so that the beginning of the closed-loop

system begins with producers

- Go after larger businesses who package their own products

- Analyze the potential for small/medium post offices

4. Enter e-commerce market

The profit potential of e-commerce is large and growing. If stone paper can enter this segment of

the market there is huge potential for fast growth.

To achieve this:

- Continue to target smaller players first, it’s unlikely that Kamp Solutions will be able to

sign contracts with large corporations like Amazon or Walmart without prior

international successes.

- Perhaps start here: https://noissue.co/

https://noissue.co/


VII. Appendix
Appendix 1:

Diagram of different stone paper layering possibilities for different levels of durability of stone paper

cardboard.



Appendix 2:

Examples of different corrugated cardboard.



Appendix 3:

Email from Mike Massimino, Kroger and Albertsons.



Appendix 4:



Example of how cardboard is priced.



VIII. Resources

“10 Facts about Single-Use Plastic Bags.” 10 Facts About Single-Use Plastic Bags,

https://www.biologicaldiversity.org/programs/population_and_sustainability/sustainability/plastic

_bag_facts.html.

“Amazing Facts about Cardboard Waste & Recycling.” All County Recycling,

https://www.allcountyrecycling.com/blog/2018/amazing-facts-about-cardboard-waste-and-recycli

ng.html.

“Cardboard Recycling and Types of Cardboard - A Simple Guide.” Homewood Disposal Service, 5

Feb. 2019, https://mydisposal.com/cardboard-recycling-and-types-of-cardboard.

Compactor Management Company. “Cardboard Recycling Process - Steps & Its Advantages.”

Compactor Management Company, Compactor Management Company, 5 Jan. 2021,

https://www.norcalcompactors.net/cardboard-recycling-process/.

“Corrugated Cardboard.” How Products Are Made,

http://www.madehow.com/Volume-1/Corrugated-Cardboard.html.

Crompton, Thomas. “Cardboard Box & Container Manufacturing in the US.” IBIS World,

https://my-ibisworld-com.colorado.idm.oclc.org/us/en/industry/32221/about.

Garber, Megan. “It Takes More than 3 Gallons of Water to Make a Single Sheet of Paper.” The

Atlantic, Atlantic Media Company, 17 July 2013,

https://www.theatlantic.com/technology/archive/2012/06/it-takes-more-than-3-gallons-of-water-

to-make-a-single-sheet-of-paper/258838/.

“High-Density Polyethylene.” Wikipedia, Wikimedia Foundation, 10 Oct. 2021,

https://en.wikipedia.org/wiki/High-density_polyethylene.

Indriati, L., et al. “Stone Paper, an Eco-Friendly and Free-Tree Papers.” THE 8TH INTERNATIONAL

CONFERENCE OF THE INDONESIAN CHEMICAL SOCIETY (ICICS) 2019, 2020,

https://doi.org/10.1063/5.0001753.

“More - What Is Corrugated?” Fefco, https://www.fefco.org/about-fefco/more-what-corrugated.

“Paper Cardboard.” Waste Disposal & Recycling, Thinkgreen,

https://www.wm.com/thinkgreen/recycle-products/paper-cardboard.jsp.

“Paper Packaging Market: 2021 - 26: Industry Share, Size, Growth - Mordor Intelligence.” Paper

Packaging Market | 2021 - 26 | Industry Share, Size, Growth - Mordor Intelligence,

https://www.mordorintelligence.com/industry-reports/paper-packaging-market.



Plank, Melanie. “How Sustainable Is Paper and Cardboard Packaging?” Common Objective,

https://www.commonobjective.co/article/how-sustainable-is-paper-and-cardboard-packaging.

“Pulp and Paper.” WWF, World Wildlife Fund,

https://www.worldwildlife.org/industries/pulp-and-paper.

“Stone Paper Page.” Kamp Solutions, https://www.kamp.solutions/stonepaper.

“Types of Cardboard and Cardboard Box Material.” Types of Cardboard and Cardboard Box

Material,

https://www.thomasnet.com/articles/materials-handling/types-of-cardboard-and-corrugated-box

es/.

Willbanks, Carolyn. “Mold Loves Cardboard Boxes.” Mold, Carolyn Willbanks

Https://Www.mold-Help.org/Wp-Content/Uploads/2019/03/Moldhelp-654x300.Png, 4 Apr. 2019,

https://www.mold-help.org/mold-loves-cardboard-boxes/.


