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Background 
 
After investing in cultivated meat companies, Lever VC looked toward upstream/modular companies which 
can focus efforts on a single aspect of production and achieve results that no single full-stack company can 
afford to. However, many of the companies that we’ve encountered have relied on an inflated future market 
size in the range of $1-20B globally by 2030. Lever feels a more tempered figure of ~$300M by 2030 is 
more likely.  
 

Goal 
 
To identify, using Lever’s assumptions for market size and related, which aspects of cultivated meat (CM) 
upstream ventures have the highest return potential for investors, as proxied through revenue.  
 

Methods 
 
We begin by detailing assumptions of the CM market (Table 1).  
 
 

Name  Value Unit 

Year 2030 Year 

Global market sales volume 300M, 1B, 10B USD 

Average meat sales price 20 USD/kg 

Average fraction of product composed of CM 0.25, 0.5, 0.9 kg/kg 

 
Table 1: Base assumptions of the CM market 

 
 
It is important to note that this document is aimed to serve as a generalized global revenue model that can 
then be applied to specific geographies and products within each category. Therefore, it does not take into 
account market share, revenue from other markets, and the addressable markets of specific product types 
within each category. Future work will develop specific examples tailored to addressing these limitations.  
 



 

Culture Media 
 
By projecting and assuming a future cost of growth media per liter, various TEM’s then model various 
bioprocess scenarios to estimate the total volume of growth media that is required per kilogram of cell mass 
produced. According to our most prominent sources, the growth media accounts for $22/kg CM (out of 
~$37/kg total) when assuming a growth media cost of approximately $2.50/L., Assuming that 100% of the 
growth media consumed for the 2030 CM market is purchased from an upstream player, and without 
assuming any geographical/market penetration (100% market capture), the total revenue potential for the 
culture media segment may be calculated as follows: 
 

 
 
Towards a sensitivity analysis, we see this $2.50/L media cost as a rather conservative assumption given: 
 

1. Hypothetical scenarios from TEMs such as those referenced 
2. Target media costs (~2030) from CM companies from which lever has performed due diligence on 
3. The plethora of emerging technologies for lowering the cost/requirement for growth factors (GF) 

including but not limited to recombinant GF production in plants and cellular metabolic engineering 
approaches utilizing synthetic biology 
 

For this reason, we decided to test the revenue potential for this segment using lower figures for the media 
cost contribution as well.  
 
 

 Proportion of CM in product 

Media cost per kg CM (USD/kg) 0.25 0.5 0.9 

22 $82,500,000 $165,000,000 $297,000,000 

12 $45,000,000 $90,000,000 $162,000,000 

6 $22,500,000 $45,000,000 $81,000,000 

Table 2: Sensitivity analysis of revenue for upstream culture media production companies assuming a CM sales 
price of 20 USD/kg. 

 

Growth Factors 
 
Using the same assumptions as those used in the culture media section above, we also assume that GFs 
account for 50% of the total media cost, based on data from the same TEMs. , The total revenue for this 
section can then be calculated as follows: 



 

 

 
 
Below is then a sensitivity analysis performed in a similar manner to that performed above: 
 
 

 Proportion of CM in product 

Media cost per kg CM (USD/kg) 0.25 0.5 0.9 

22 $41,250,000 $82,500,000 $148,500,000 

12 $22,500,000 $45,000,000 $81,000,000 

6 $11,250,000 $22,500,000 $40,500,000 

Table 3: Sensitivity analysis of revenue for upstream growth factor production companies assuming a CM sales 
price of 20 USD/kg. 

 

Metabolic engineering 
 
Synthetic biology is still in its infancy, however Lever has encountered a few companies utilizing such 
approaches. It is difficult to predict the value of the metabolic engineering approach utilized and how much 
full-stack CM companies are willing to pay for it. For example, some may reduce growth factor usage by 
30% and some may obviate them entirely. If we assume that these companies charge a fraction of the value 
that they provide in terms of COP reduction, a base calculation assuming a 20 USD/kg reduction and a 50% 
service charge may look like: 
 

 
 

Below, we perform a sensitivity analysis assuming a fairly wide range of COP reduction due to the wide 
range of possible technologies. A range of service fees was also investigated where the higher end could 
account for value that is not captured in this COP reduction-based model (e.g. enhanced organoleptics).  
 
 

50% CM Service fee (fraction of COP reduction) 



 

Reduction in CM COP (USD/kg) 0.3 0.5 0.7 

10 $22,500,000 $37,500,000 $52,500,000 

20 $45,000,000 $75,000,000 $105,000,000 

30 $67,500,000 $112,500,000 $157,500,000 

Table 4: Sensitivity analysis of revenue for upstream metabolic engineering companies assuming a CM sales price 
of 20 USD/kg and a 50% CM proportion. 

 

Scaffolds 
 
Since scaffolds currently comprise a very small portion of the total COP, we did not perform any analysis 
towards this end. Prospective companies which create novel scaffolds that reduce other aspects of COP 
(e.x. a novel scaffold that increases cell density) can be evaluated on a case-by-case basis.  
 

Bioreactors 
 
Most of the innovation in CM bioreactors are in the area of perfusion reactors (PRs), due to their ability to 
increase cell density and overall CM yield. A TEA by CE Delft modeled a hypothetical production line 
consisting of a series of PRs fed by upstream stir tank reactors.  Since the upstream reactors are not 
innovative over the gold standard, we do not include the revenue from the procurement of these reactors in 
this category.  
 
In the aforementioned TEA, a 10 kton annual (KTA) production scale was assumed, which is not dissimilar 
from the scale we assume (7.5 KTA) corresponding to our $300M market assumption coupled with our 
$20/kg sales price and 50% CM composition assumptions. To meet this scale of demand, the TEA modeled 
130 production facilities, each producing ~77 tons annually. Each of these production lines utilizes four end-
stage PRs, estimated at $600,000 USD each. Therefore, each reactor has a yearly productivity of ~19 tons. 
If we assume that a single procurement of PRs (no replacement) is sufficient to meet the CM market 
demands for 2030, then the rate of bioreactor procurement leading up to 2030 needs to be taken into 
account. One method is to assume a four year procurement cycle, which would impose a 75% discount in 
order to determine the single-year 2030 revenue. Another method is to assume an exponential market 
growth rate (figure 1).  
 



 

 
 

Figure 1: An exponential market growth assumption used to estimate the yearly procurement of bioreactors 
 
 
Using this method, the discount would be 63% which corresponds to the difference in market size between 
2030 and 2029. If we use this method, then a revenue calculation for this category can be as follows: 
 

 
 
 
Towards performing a sensitivity analysis, it is clear that the most sensitive parameters are the productivity 
of the reactors and the price of the reactor. The meat yield per reactor is directly proportional to the cell 
density (e.x. double the cell density results in double the yield). The aforementioned reactor modeled by the 
CE Delft team assumed a terminal cell density of 5e7 cells/mL since the perfusion reactor was only used for 
differentiation & maturation following a proliferation step in a stir-tank reactor. However, based on literature 
and our experience with companies utilizing PRs, cell densities reaching upwards of 4e8 cells/mL may be 
possible. As for the cost of the reactor, our range of values compare to that of the stir-tank reactors on a 
per-kg CM batch basis. Stir tank reactors are estimated to cost $325,000 for a 10,000 L reaction volume.  If 
we assume that the maximum cell density in these reactors reaches 4e7 cells/mL, an 80% working volume, 
and conservative assumptions for cell volume and meat density, then the yield of such a reactor would be 
1410 kg per batch.  This translates to a per kg batch basis of 230 USD/kg as compared to that of 779 
USD/kg for the PR. We assume that the residence time is equivalent between both reactors (which is 
assumed to be 10 days in the CE Delft model). 
 
 

50% CM Reactor price (USD/ea) 



 

Yield CM per reactor (kg) 1,000,000 600,000 300,000 

19,000 $146,052,632 $87,631,579 $43,815,789 

60,000 $46,250,000 $27,750,000 $13,875,000 

150,000 $18,500,000 $11,100,000 $5,550,000 

Table 5: Sensitivity analysis of revenue for upstream bioreactor production companies assuming a CM sales price 
of 20 USD/kg and a 50% CM composition. 

 

Structuring technologies 
 
Much of the novelty in structuring is focused on 3D structuring of complex “whole cut” products. The 
leading technology for this application is 3D printing. In this section, we assume that these companies 
charge negligible installation / CAPEX fees and instead charge on a per kg product produced basis. This is 
the only category that we also assume that this technology increases the value (sales price of the product) 
since the improvement in the structuring will improve texture and appearance enabling it to compete with 
more premium meat product categories. If we assume a service fee of $2/kg and a 35% enhancement in the 
product value. 
 

 
 
We perform a sensitivity analysis based on a range of possible service fees given long term price targets and 
knowledge over the value ranges of animal based structured and unstructured products (ground beef vs 
steak).  
 
 

50% CM Product Value multiplier 

Service fee (USD/kg) 1 1.5 2 

1 $7,500,000 $11,250,000 $15,000,000 

2 $15,000,000 $22,500,000 $30,000,000 

4 $30,000,000 $45,000,000 $60,000,000 

Table 6: Sensitivity analysis of revenue for upstream CM structuring companies assuming a CM sales price of 20 
USD/kg. 

 



 

Conclusion 
 
Using the above models and assumptions, culture media and metabolic engineering seem to be the most 
lucrative (using middle case projections), but there is overall a large amount of variability in all of these 
predictions. Companies in any of these categories should therefore be evaluated on a case-by-case basis. 
 
As the market sizing increases beyond the $300mn base case assumption as we expect it to do, rapidly, the 
market size for inputs increases rapidly. If Lever is looking to exit companies and the future market size is 
expected to increase towards those detailed in the lower tables, valuations could remain supportive, 
augmented by the ability of companies with leading technology to build additional revenue streams from 
other products and sectors. 
 
 

300M USD market Downside Case Mid Projection Upside Case 

Culture Media 23M 90M 297M 

Growth Factors 11M 45M 149M 

Metabolic Engineering 11M 75M 284M 

Scaffolds - - - 

Bioreactors 3M 28M 263M 

Structuring Technologies 4M 23M 108M 

 
Table 7: Summary of revenue potentials assuming a 33 USD/kg CM sales price. 

 
 
 

1B USD market Downside Case Mid Projection Upside Case 

Culture Media 75M 300M 990M 

Growth Factors 38M 150M 495M 

Metabolic Engineering 38M 250M 945M 

Scaffolds - - - 

Bioreactors 9M 93M 876M 

Structuring Technologies 13M 75M 360M 

 



 

Table 8: Summary of revenue potentials assuming a 20 USD/kg CM sales price. 
 
 
 

10B USD market Downside Case Mid Projection Upside Case 

Culture Media 0.8B 3.0B 9.9B 

Growth Factors 0.4B 1.5B 5.0B 

Metabolic Engineering 0.4B 2.5B 9.5B 

Scaffolds - - - 

Bioreactors 0.3B 0.9B 8.7B 

Structuring Technologies 0.1B 0.8B 3.6B 

 
Table 9: Summary of revenue potentials assuming a 20 USD/kg CM sales price. 

 
 



 

Disclaimer 

LEVER VC FUND I LP is an investment fund with seat in Cayman Islands, registered with Cayman Islands Registrar of 
Exempted Limited Partnerships under 105326, with business address at: c/o Campbells Corporate Services Limited, Floor 
4, Willow House, Cricket Square, Grand Cayman KY1-9010, Cayman Islands.  

This document is for information only and is not intended to be construed as an invitation or offer of any securities or 
other investment products or as an invitation or offer to conclude a contract or to buy and sell any securities or other 
investments products. Any such invitation or offer will only be made by means of a confidential offering memorandum. 

All information contained in this document is confidential and intended solely for the information of the person to whom 
it has been delivered and may not be distributed to any person in any jurisdiction where distribution to such a person 
would constitute a violation of any applicable law or regulation. Recipients may not reproduce or transmit it, in whole or 
in part, to third parties.  

This document is only intended for professional investors (as defined in the Securities and Futures Ordinance (Cap.571)) 
and is not to be distributed to, or relied on, in any circumstances by any person who is not a professional investor. This 
document and any securities or other investment products referred to in it have been registered with, authorized, 
approved or disapproved, by the Securities and Futures Commission or any other authority, whether in Hong Kong or in 
any other jurisdiction. No authority has passed upon or endorsed upon the merits of any such securities or other 
investment products or the accuracy or adequacy of this document.  

The information contained in this document does not constitute investment advice and has not taken into consideration 
any person’s investment objectives, legal, financial and tax situation or particular needs in any respect. Investors should 
seek professional advice as to the suitability of any securities or other investment products mentioned in this document.  

Information contained in this document, unless otherwise specified, is obtained from sources which are believed to be 
reliable but no representation or guarantee is made by us as to the accuracy or completeness of any such information. If 
this document contains any information relating to the past performance of any securities or other investment products, 
you should note that past performance is not indicative of future results. If the base currency of any securities or other 
investment products mentioned in this document does not match your reference currency, the return may be affected by 
currency fluctuations. Potential for profit is accompanied by possibility of loss. This document may contain certain 
statements that may be deemed forward-looking statements. While forward-looking statements represent judgments and 
future expectations concerning any securities or other investment products mentioned in this document, a number of 
risks, uncertainties and other important factors may cause actual results to substantially differ from such judgments and 
expectations in a material way. Any market or investment view mentioned in this document is not intended to be 
investment research. Information contained in this document is subject to change without any obligation on our part to 
notify you of any change.  

If this document forms part of a presentation or is presented to you together with other documents and materials, this 
document should not be read in isolation and may not provide a full explanation of all of the topics presented and 
discussed. Investors should note that investment involves risk. The price of any securities or other investment product 
may go down as well as up. Investors should read the confidential offering memorandum for details and risk factors 
affecting the investment. If conflicts exist between this document and the confidential offering memorandum, the 
confidential offering memorandum shall prevail.  

Lever VC does not accept any liability whatsoever for any decisions taken based upon the material. No representation or 
warranty, express or implied, is made with respect to this document or views herein as to is fairness, accuracy or 
completeness. Neither Lever VC nor any of its subsidiaries, affiliates, controlling persons, directors, officers or employees, 
or advisers shall be in any way liable or responsible, directly or indirectly, whether expressly or by implication, in contract, 
tort, by statue or otherwise for the contents hereof or any loss howsoever arising. Risks are involved in any investment. 
It is the investor’s responsibility to independently verify any data relied upon for an investment using qualified legal, 
financial, and operations advisors. Prior to investing, investors should also carefully consider possible tax consequences 
and legal requirements. 
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