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Challenges: TRANSFORMING THE MANUFACTURING 

OF SUSTAINABLE PROTEIN



R&D:
ÅPlant-based material processing

ÅBioreactors

ÅBiofabrication

ÅAutomation & AI

ÅProduction & supply chain 

design

ÅTechno-economic & Life cycle 

analyses

ÅCircular economy

Workforce 

Development:
ÅIndustry-based projects

ÅInternships & exchanges

ÅSkills mapping & curriculum 

development

ÅMinor/Certificate/Micro-credentials

ÅCollaborative programs with 

community colleges & Industry

Community 

Engagement :
ÅTechnology road mapping

ÅPolicy and regulatory    

roundtables

ÅOutreach to key stakeholders

ÅGlobal networking



Brian Klopf, M.S.
Email: brian.klopf@effem.com 

Professional Background

· Sustainable Proteins Lead, Global Ingredient Science, 

Science & Technology, Mars Snacking, Chicago

· Senior Scientist- Ingredient Science Team & Product 

Developer at Nature's Fynd , Chicago 

· Lead Product Developer at Beyond Meat , Los Angeles 

·Global Applications Team, Ingredion , Hamburg, DE

·MSc Food Technology- European Master in Food Studies- 

Wageningen University & Research , NE

· BSc Food Science & Meat Science- Iowa State University
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Mars Inc. Introduction



5 Billion
Dollar
Brands

Every second

1,000
OF OUR SNACKS
are consumed 
around the world

34,000  

guided and united 
by the Five Principles

ASSOCIATES

54  
FACTORIES

112 
OFFICES

70+  
MARKETS

Key markets:

NORTH AMERICA, 
EUROPE, CHINA, GEM

-28%
Greenhouse emissions vs. 
2015, exceeding the target 
for 2023

People supported 
through the Mars 
Wrigley Foundation

+700,000
People benefited 
by our Thriving 
People programs

+$18B
FY 2023 Net Sales for 
Mars Snacking

23 Million+

ONE PURPOSE:

1911
Frank C. Mars made his 
first candies in his 
Tacoma, Wash., kitchen.





#1
Gum Manufacturer

#1 
Gum 
Brand

New joiners

#1
Mint 
Item

Our brands are enjoyed in 

more than 180 countries

Billion Dollar Brands

'ßè :Ǡí &Ûðéìãîß 
Candy Brand

#1
Candy 
Brand

Top5 
Best Brands
in the US

#5 Brand 
among 
women

Most talked about idea



Transforming our supply chain to benefit 
our business and society
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Healthy 
Planet

Thriving 
People

Nourishing 
Wellbeing

Sustainability

Investing
$1BILLION



Climate Action
- By 2025: Reduce absolute GHG emissions by 50% 
- By 2050: net zero emissions commitment

Water Stewardship
- By 2025: Cut unsustainable water use by half
- Eliminate water use in excess of sustainable levels 

Land Use
- Hold flat the total land area associated with our value 

chains

Copyright © 2019 Mars, Incorporated ȉ Confidential Slide 18

Our Healthy Planet goals

Sustainability



Five Principles

Quality
Quality begins with delivering our 
best to the people and pets we 
serve. It continues through all that 
we do.

1. People and pets depend on us,
and we depend on them.
.

2. All our work is driven by a
passion for Quality. 

3. Our consumers and clients weigh 
value for money when making their 
choices. And we must deliver. 

Responsibility
We take responsibility without 
being asked. We support the 
responsibilities of others.

1. We are all Associates.

2. To be an Associate means to
take responsibility.

3. Together, we can make a difference. 

Mutuality
A mutual benefit is a shared benefit. 
Shared benefits will endure.

1. We go further together.

2. The opportunity for mutuality is 
everywhere.

3. Being mutual helps us shape our 
future.

Efficiency
Our resources are precious. Being 
efficient helps us accomplish more 
and waste less. 

1. Resources are finite and too 
valuable to waste.

2. Efficiency is a collective mindset.

3. Efficiency is built on our healthy 
dissatisfaction with the status quo.

Freedom
Freedom lets us shape our future. 
Performance allows us to remain 
free.

1. Our freedom enables our
long -term vision.

2. Performance and Purpose
accelerate one another.

3. Our independence is a
deliberate choice.
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Mars at a glance
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better world tomorrow 

with how we do 

business today . 

These bold ambitions 

are backed by the 

actions of more than 

130,000 Associates 

around the world. 



We protect our core and enable  
future innovation through the 
discovery and development of 

new, differentiated ingredients.

Copyright © 2019 Mars Wrigley ȉ Confidential

The Ingredient Science Team in Science & 
Technology is made up of FIVE specialist teams 
powered by our fellows & future enabled by our 
early talent: 

Å Mint, Flavors & Nuts

Å Sweeteners & Colors

Å Gum Base

Å Early Talent

Å Functional Ingredients

Å Fellows



Bezos Protein Summit Overview

October 17 -18, 2025 ï Raleigh, NC

Bezos Earth Fund - $3B allocated towards Nature Solutions

- $1B: Protect what Remains

- $1B: Restoration of what has been harmed

- $1B: Transformation of the Food System ï Dr. Andy Jarvis

Three Universities Identified by the Bezos Earth Fund to 

Accelerate Sustainable Proteins within our Supply Chain:

Building an Environment for Industry, Academia, and 

Government to Collaborate and Learn

Focus on Training Students with new skills, and teaching 

current workforce additional skills of emerging technologies 

Key Quotes to Build from:

ñWe must accelerate science across 

the supply chainò ï Andy Jarvis

ñHow can we share money towards a 

common goal with a diminishing 

environmentò ï Rohan Shirwaiker



About you!

Discuss with your neighbors:

ÅWhy are you interested in this course?

ÅAny experiences in sustainable food proteins?

ÅWhatôs your favorite food product?



Lecture #1

Course & Sustainable Proteins Overview

Sustainable Food Proteins Course

Minneapolis ï October, 2025

Lecture  Topics :

ÅInstructors & participant introductions

ÅSustainable proteins background & motivation 

ÅLandscape & concepts



Course Overview
ÅGoal is to provide a comprehensive overview of the materials, processes, and technologies involved in the 

production of sustainable food proteins including plant-based, fermentation-derived, and cell cultivated meat 

products. 

ÅTopics will include sourcing and processing of plant proteins, fermentation technologies, biomanufacturing 

of cultivated meat, consumer and market considerations, regulatory considerations, economic and 

sustainability assessments, and supply chains.

Upon completion of this course, you should be able to:

ÅDescribe key stakeholders and their roles and responsibilities in the sustainable food ecosystem.

ÅDescribe primary drivers, challenges, and opportunities in the R&D and manufacturing of sustainable 

proteins.

ÅDescribe important raw materials, characterization methods, processing and equipment technologies, and 

other key tools and resources required for the R&D and manufacturing of sustainable proteins.

ÅExplain sustainability, economic, supply chain, and regulatory considerations associated with sustainable 

protein production.

ÅSearch, review, and synthesize relevant scientific literature to identify gaps and future research directions in 

the biomanufacturing of sustainable proteins



Sustainable Proteins

What? Why?

How? When?

Who?
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Carbohydrates Proteins Fats

Calories: 45-65% 10-35% 20-35%

Grams: 
per kg body wt.

5-12 g/kg 1.2-1.8 g/kg
Linoleic Acid: 11 -17 g/d

Linolenic  Acid: 1.1 -1.6 g/d

Essential Macronutrients:

Manore (2005) Exercise and the Institute of Medicine recommendations for nutrition. Current Sports Medicine Reports, 

4(4):193-8. 10.1097/01.csmr.0000306206.72186.00



Key functions of proteins:

ÅBuilding blocks of cells, tissues, and organs ï 

role in growth, development, and repair

ÅRegulation of hormones and enzymes

ÅNutrient transport

ÅImmune system support

ÅProviding energy in certain situations

Why do we need protein -rich food?

ÅProteins are made up of 20 amino acids

ÅHuman body can produce 11 of these

ÅThe other 9 ESSENTIAL ones sourced through food



Complete protein: 
(i.e., foods with all 9 essential amino 

acids present)

ÅPrimarily animal -based: 

Meat, poultry, eggs, dairy, seafood

ÅSome plant -based sources:

Soy, quinoa, buck wheat, hemp & 

chia seeds, blue-green algae



Food Conversion Efficiency

Pounds of feed to produce 1 pound of animal protein

https://ourworldindata.org/environmental-impacts-of-food 

Environmental Impacts

ÅLivestock production uses 70% of agricultural 

land but provides only 20% of calorie intake.
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Environmental Impacts

GHGe per kg of food product
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46.75 118.14

Global average protein intake (g/day) in 2015

Reedy et al. (2019) Global Intakes of Total Protein and Sub-types; Findings from the 2015 Global 

Dietary Database (P10-050-19). Current Developments in Nutrition, 3(S1): nzz034.P10-050-19. 

https://doi.org/10.1093/cdn/nzz034.P10-050-19. 

Effect of global population trend on protein demand

Food security ×  Sustainability 

https://doi.org/10.1093/cdn/nzz034.P10-050-19
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Multidisciplinary approaches to address 

food security challenges:

Lurie-Luke (2024) Alternative protein sources: science powered startups to fuel food innovation. Nature Communications, 15: 4425. https://doi.org/10.1038/s41467-024-47091-0 

https://doi.org/10.1038/s41467-024-47091-0
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Typical domain references:

ÅSustainable Proteins

ÅAlternative Proteins

ÅSmart Proteins

ÅNext-gen Proteins

ÅFuture Proteins

Sustainable Protein Terminologies:

Other confounding references:

ÅAlternative Meat/Dairy

ÅMeat Mimics

ÅArtificial Meats

ÅSynthetic Meats

ÅLab-grown Meats

ÅPlant-based Meats

ÅCell cultured/cultivated Meats


