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Abstract 

The global agrifood industry is undergoing profound upheaval, with a spate of 

mergers, acquisitions and deals that are consolidating the sector. The mergers 

announced in 2015 and 2016, for example -- including Dow and Dupont, ChemChina 

and Syngenta, and Bayer and Monsanto -- are poised to change the face of the 

agricultural inputs sector. This paper examines the political and economic dynamics 

surrounding these large transnational agribusiness megamergers and reflects on 

the broader implications of these deals for global environmental and food politics. 

The paper advances two arguments. First, it makes the case that the current wave 

of mergers is in some ways similar to past waves of consolidation in the sector, but 

also different in important ways. Past mergers in the sector were driven largely by 

technological innovation and integration along with strengthened intellectual 

property protection. Further technological innovation and integration remains 

important for today’s mergers, but it is not the only driver. The current mergers are 

also deeply shaped by increased financialization in the agrifood sector that has 

prioritized investor demands for profits in ways that encourage corporate 

consolidation. Second, the paper argues that past episodes of consolidation in the 

sector had important implications for questions of economic fairness, farmer 

autonomy, environmental sustainability and political power, and that the proposed 

mergers are likely to result in even more pronounced effects on these fronts. Yet 

while these concerns are wide-ranging, the evaluation measures used by regulatory 

bodies to assess the impacts of the mergers only partially capture the ways in which 

they affect economic fairness, and say little on questions of environmental impact, 

farmer autonomy, and power inequities.  
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Introduction 
The agricultural input industry is poised to become even more concentrated 

following the recent announcements of three giant megamergers among its top 

market players. The mergers announced in 2015 and 2016 – including Dow and 

Dupont, ChemChina and Syngenta, and Bayer and Monsanto – are currently being 

reviewed by regulators. If they are approved, the number of dominant firms will be 

reduced from six to four. These corporate deals are part of a broader trend that has 

seen a marked increase in the number of global mergers and acquisitions across a 

range of sectors since 2014, compared to the post financial crisis years when the 

number of deals fell dramatically. Many of the newly sought mergers and 

acquisitions have been labeled "megamergers" because of their enormous size, in 

the multi-billion-dollar range, with the combined value of deals across all sectors 

approaching US$ 3-4.5 trillion annually since 2014.1  

 

The proposed megamergers in the agricultural input industry, collectively worth 

over US$ 250 billion, have sparked enormous debate. On one hand, they have 

revitalized questions critics have long raised about corporate dominance in this 

sector, in particular regarding the implications for competition and innovation, 

prices, farmer autonomy, the environment, and political influence. On the other 

hand, the corporations involved in these merger deals have insisted that the 

proposed tie-ups are a net win for both society and the environment. They have 

portrayed the mergers as essential to capitalize on what they see as a necessary 

trend in the sector – a move toward more integrated high-tech farming that they 

argue is necessary to secure enough food, sustainably produced, to meet the 

world’s food demand over the next 50 years.  

 

This paper seeks to explore this debate in more depth, by examining the driving 

forces behind the current mergers and assessing their likely impact should they 

proceed. The paper advances two main arguments. First, it makes the case that the 

current wave of mergers is in some ways similar to past waves of consolidation in 

the sector, but also different in important ways. Past mergers in the sector were 

driven largely by technological innovation and integration along with strengthened 

intellectual property protection for seeds. Further technological innovation and 

integration remains important for today’s mergers, but it is not the only driver. The 

current mergers are also deeply shaped by increased financialization in the agrifood 

sector that has prioritized investor demands for profits in ways that encourage 

corporate consolidation. Second, the paper also argues that past episodes of 

consolidation in the sector had important implications for questions of economic 

fairness, farmer autonomy, environmental sustainability and political power, and 

that the proposed mergers are likely to result in even more pronounced effects on 

these fronts. Yet while these concerns are wide-ranging, the evaluation measures 

                                                             
1 Massoudi, Fontanella-Khan, and Weinland 2016.  
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used by regulatory bodies to assess the impacts of the mergers only partially 

capture the ways in which they affect economic fairness, and say little on questions 

of environmental impact, farmer autonomy, and power inequities.  

 

 

Agricultural Input Industry Concentration in Historical Perspective 

Corporate concentration in the agricultural input industry has increased in recent 

decades to a point where a handful of firms control a significant proportion of 

agricultural seed and chemical sales. The degree of corporate concentration today 

sits in sharp contrast to the situation just over 100 years ago. From the early 20th 

century to the early 21st century, technological change and intellectual property 

rights protection on plant material had profound effects on the seed sector. The 

former enabled firms to develop new seed varieties, including those that were 

complementary with agrochemicals, and the latter afforded firms the ability to 

enlarge their research and development (R&D) budgets in ways that enabled them 

to take advantage of both economies of scale and scope for those products.2  

 

From Seed Saving to the Big Six 

In the 19th century, farmers typically saved their own seeds, which they openly 

shared with neighbours. In the early 20th century, as seed certification programs 

that promised better and more uniform seed quality began to spread in the US, 

farmers began to source seeds from small family-run enterprises that specialized in 

multiplying certified seed varieties that were available within the public domain.3 

The seed varieties available to these firms were typically those developed by 

researchers in publicly funded land-grant institutions and public agencies.4 The US 

and other governments considered seed research to be a public good because 

research and development costs were high, which dissuaded private sector firms 

from taking on the task of developing new seed varieties.  

 

In the late 1920s and early 1930s, public breeders developed hybrid corn seed 

varieties that outperformed earlier varieties. This development led to important 

changes in the industry. Hybrid varieties inherently offered intellectual property (IP) 

protection for plant developers because they could not be saved from season to 

season and deliver the same yield, and this encouraged more private firms to enter 

the field of seed research and development.5 From the 1930s and 40s onward, 

private-sector breeding became a major source of crop seeds6 and the use of hybrid 

                                                             
2 Fuglie et al. 2011; Fulton and Giannakas 2001; Lesser 1998. 
3 Fernandez and Just 2007 
4 Moretti and Matringe 2006.  
5 Fernandez-Cornejo 2004; Howard 2015, p. 2. 
6 Moretti and Matringe 2006. 
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seed varieties expanded rapidly in the US.7 By 1965, for example, over 95% of the 

corn crop planted in the US was sown with hybrid seeds.8 

 

The 1970s saw considerable consolidation of firms in the seed industry, following 

the adoption of legal property rights for plant breeders and developers. The 

International Union for the Protection of New Varieties of Plants (UPOV) was 

established in 1961 in Europe, a move that sought to stimulate private investment 

in new plant varieties by establishing property rights for breeders at the national 

level. In the United States, the passage of the 1970 Plant Variety Protection Act 

(PVPA) provided similar strengthening of property rights for plant breeders for 

sexually propagated plant varieties.9 These developments led to increased R&D 

expenditure by private firms in the seed industry because the new IP protections 

enabled firms to recoup costs by giving them exclusive market rights for their 

varieties for 20-25 years.10  

 

The growing interest by the private sector in the development of agricultural seeds 

spurred a wave of corporate mergers and acquisitions in the sector in the 1970s in 

which a large number of smaller, independent seed companies were bought out by 

larger companies, the latter including some agricultural chemical firms that 

specialized in pesticides – including both insecticides that targeted insect pests and 

herbicides that targeted weeds. The number of firms in the chemical industry had 

been significantly reduced a decade earlier after series of mergers that 

accompanied flagging profits linked to more stringent safety and environmental 

regulations at the time.11 According to Bryant et al., there were over 70 pesticide 

manufacturers in the US in the 1960s, and this number was reduced to around 8 by 

2010.12 The chemical and seed company mergers of the 1970s represented a 

vertical integration of these industries, and saw some large companies such as Ciba 

Geigy, Sandoz, and Royal Dutch/Shell purchase seed companies as a means by 

which to capitalize on the profit potential in the seed industry.13 According to 

Fernandez, more than 50 seed firms were purchased by large companies in the 

pharmaceutical, petrochemical and food sectors following the adoption of the 1970 

PVPA.14 

 

There was a further solidification of IP protection over seeds when the PVPA was 

strengthened in 1980, and that same year a US Supreme Court decision, Diamond 

vs. Chakrabarty, extended patent rights to genetically engineered 

microorganisms.15 This landmark legal decision to allow patents on genetically 

modified organisms sparked a wave of research in agricultural biotechnology for 

                                                             
7 Fernandez-Cornejo and Just 2007, p. 1270. 
8 Fernandez-Cornejo 2004, p. 25. 
9 Howard 2015; Fernandez-Cornejo 2004, p. 26. 
10 Fernandez-Cornejo and Just 2007, p. 1270; Kloppenburg and Kenney 1984.  
11 Fernandez-Cornejo and Just 2007. 
12 Bryant et al. 2016, p. 7. 
13 Moretti and Matringe 2006. Fulton and Giannakas 2001; Hayenga 1998. 
14 Fernandez-Cornejo 2004, p. 26. 
15 Lesser 1998; Fernandez-Cornejo 2004, p. 21. 
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commercial purposes, leading to further development of genetically modified 

seeds. Intellectual property rights for genetically modified seed varieties were 

further extended with a 1985 court decision that granted patent protection for 

seeds and plants derived from agricultural biotechnology. These developments led 

to a significant rise in R&D spending on agricultural biotechnology by agricultural 

input companies throughout the 1980s.16 

 

By the mid-1990s, with the approval of genetically modified crops for commercial 

planting in a number of countries, another wave of mergers, acquisitions, and joint 

ventures transformed the sector. Firms in this wave of consolidation sought to 

capitalize on economies of scale in the face of high research and development costs 

for agricultural biotechnology. These mergers, which continued through the mid-

2000s, further cemented the linkage between the agricultural chemical and seed 

industries. The former bought up small and medium-sized enterprises in both the 

seed industry and the agricultural biotech sector as they sought to capitalize on the 

prospects for biotechnology to enhance product complementarity between seeds 

and agrochemicals.17  

 

Patents held by these firms on many of the primary agrochemicals were nearing 

their expiry dates in the late 1990s and early 2000s, and the development of new 

seeds that were designed to work with specific chemicals was a strategy firms 

embraced as a way to lock in sales of both seeds and chemicals. Firms in the sector 

were able to take advantage of economies of scope by developing seed and 

chemical technologies together in an integrated way, which was less expensive than 

developing these products separately. Several firms, for example, developed plant 

varieties that were resistant to the application of their own brand of agrochemicals. 

The idea was that farmers could spray chemical herbicides to control pests such as 

weeds without worry that those chemicals would damage the crops. Monsanto, for 

example, engineered crops that were resistant to Roundup, its top herbicide, based 

on the chemical glyphosate. This move was attractive to farmers who wanted easy 

solutions to save time and effort, but it effectively locked customers into purchasing 

both products. Most mergers at that time resulted from firms seeking access to 

seeds, genes and platform technologies needed to develop these integrated seed 

and agrochemical products.18  

 

This period saw DuPont, a chemical company, acquire the largest seed company at 

the time, Pioneer Hi-Bred, in 1999. Pioneer had itself acquired a number of smaller 

seed companies throughout the 1970s and 1980s, in previous merger waves. In 

2000, AstraZeneca and Novartis, both specializing in pharmaceuticals and 

chemicals, merged and spun off their own agricultural chemical arm to form 

Syngenta.19 Monsanto also purchased a number of seed and biotech companies in 

the 1990s, and merged with pharmaceutical firm Pharmacia & Upjohn in 2000, from 

                                                             
16 Howard 2015, p. 2. 
17 Fuglie et al. 2012.  
18 Fuglie et al. 2011; see also Moretti and Matringe 2006. 
19 Lipin et al. 1999.  
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which its agricultural input business was spun off as Monsanto in 2002.20 Dow 

Chemical purchased Mycogen, a seed and biotech firm in the mid-1990s, and also 

purchased various seed, chemical and biotech firms after 2000 to form Dow 

AgroSciences. And in 2002 Bayer acquired Aventis, which itself was the product of 

a merger of AgrEvo and Rhone Poulenc in 1999.  

 

The result of these rapid and extensive mergers of the 1990s-early 2000s was the 

reduction of a significant segment of the market to just six massive firms by 2009 

that controlled around 75% of the agricultural input market. According to Howard, 

some 200 independent seed companies were purchased by the top 10 agricultural 

input companies over the 1996-2013 period.21 This concentration created barriers 

to entry for smaller firms, securing an enormous market share for the companies 

that dominated the sector. As Fuglie notes, “Of 27 crop biotechnology SMEs [small 

and medium scale enterprises] that were acquired between 1985 and 2009, 20 

were acquired either directly by one of the Big 6 or by a company that itself was 

eventually acquired by a Big 6 company.”22 The resulting firms saw huge growth in 

market share from 1994-2013.23 In this period, the four largest seed firms nearly 

tripled their market share, from 21% in 1994 to 58% in 2013. In agricultural 

chemicals, the share of the top four firms more than doubled from 29% to 62% in 

that same period.24  

 

From this brief historical review, it is clear that the mergers in these earlier waves 

of consolidation were largely the product of technological innovation supported by 

IP protection for seeds, plant genetic material, and plants. Higher costs for research 

and development first for hybrids, and then for genetically engineered traits and 

plants, encouraged firms to get bigger in order to maintain their competitive edge 

in research and development, and IP protections provided them with the capacity 

to recoup those costs by holding exclusive rights to their products for the duration 

of the patent. The consolidation of the industry started gradually, but accelerated 

rapidly after the 1970s-90s.  

 

Megamergers on the Menu 

Today, the global agricultural input business is worth around US$100 billion per 

year. In the years immediately following the global food and financial crises that 

erupted in 2008, the industry performed well, as high agricultural commodity prices 

meant that demand for farm inputs soared, as farmers sought to increase 

production. But after 2013, when agricultural commodity prices began to fall, the 

performance of these firms became weaker and shareholders of these firms began 

to seek stronger returns through changes in the major agricultural input firms. At 

the same time, a big data revolution was underway which began to transform a 

                                                             
20 Fernandez-Cornejo 2004, p. 32-33. 
21 Howard 2015. 
22 Maisashvili et al. 2016. 
23 Fuglie et al. 2012. 
24 Maisashvili et al. 2016, p. 2; see also Moretti and Matringe 2006, p. 7. 
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number of sectors, including agriculture. It was in this context that a new wave of 

merger proposals began to emerge. 

 

Over the 2011-2015 period, Monsanto made several failed attempts to acquire the 

Swiss agrochemical firm Syngenta, the most recent being an offer in August 2015 

of US$46 billion. Such a merger would fuse one the largest seed companies with 

one of the largest agrochemical companies, boosting the former’s portfolio while 

offering an opportunity to relocate its headquarters to Europe in order to lighten 

its US tax burden in a tax inversion manoeuvre.25 When Syngenta repeatedly 

rebuffed the deal, Monsanto’s CEO Hugh Grant then insisted the firm was better 

off alone. Analysts, however, saw Monsanto as itself vulnerable to a takeover 

because its shares had declined by around 20% over the course of 2015 as it was 

entangled in legal disputes and questions over the safety of glyphosate, the key 

ingredient in its top selling herbicide, Roundup.  

 

At the end of 2015, Dow and DuPont – two of the biggest and oldest chemical firms 

in the US – announced that they were merging into a new US$130 billion company. 

The Dow-DuPont deal is largely seen as a ‘merger of equals’, as the two firms are 

roughly the same size, and have a similar product mix of both agrochemicals and 

seeds. The merger announcement took many by surprise, although both companies 

were under pressure from activist investors since at least 2014.26 The firms claim 

the aim of the merger is to eliminate duplicative R&D spending, including in their 

crop breeding activities. The merger is expected to generate around US$3 billion in 

cost savings per year, US$1.3 billion in agriculture alone.27 The new firm, if 

approved, will be called DowDupont, and will eventually split into three parts 

(approximately 18-24 months after the merger), one of which will focus exclusively 

on agricultural chemicals and seeds (with the other two focusing on materials 

sciences and speciality products). The agricultural unit is estimated to generate 

around US$19 billion in sales per year, and this firm will have a commanding 

presence in the market.28  

 

Less than two months later, in February 2016, ChemChina announced its purchase 

of Syngenta for US$43 billion. ChemChina is primarily a chemical firm whose 

portfolio includes agrochemicals. It is one of China’s largest state owned firms, with 

US$45.6 billion in annual revenues and 140,000 employees. Syngenta specializes in 

both agrochemicals and agricultural biotechnology, and had over US$13.4 billion in 

sales in 2015, putting it at the top of the agrochemical market. This acquisition, if 

approved, will be the biggest Chinese overseas takeover in history. Many suspect 

that China is positioning itself to improve its crop production in the face of growing 

demand for food and a rising population.29  

 

                                                             
25 Terazono et al. 2015.  
26 Crooks 2015.  
27 Dow and DuPont 2015.  
28 Bartz and Roumeliotis 2016. 
29 Mitchell et al. 2016; Stevenson, Bray and Tsang 2016. 



 

 

 

 

 

 

El
 f

u
tu

ro
 d

e 
la

 a
lim

en
ta

ci
ó

n
 y

 la
 A

gr
ic

u
lt

u
ra

 e
n

 e
l S

ig
lo

 X
X

I.
 

 

8 

Immediately after the announcement of the ChemChina-Syngenta deal, it became 

clear that the remaining players were discussing possible moves that would enable 

them to remain competitive. Monsanto had engaged in merger talks with BASF, but 

no deal emerged as a result. In May 2016, Bayer announced that it had made an 

offer to acquire Monsanto. Monsanto was open to the takeover, but was not happy 

about the offer price. Bayer’s second attempt in mid-2016 was also rebuffed for the 

same reason. In mid-September 2016, Bayer successfully negotiated the purchase 

of Monsanto in a US$66 billion deal. Bayer stressed that it is seeking to create a 

“leading integrated agricultural business” with this acquisition. Monsanto is not 

only the world’s top producer of genetically engineered seeds, but also had recently 

purchased Climate Corp, a big data precision farming firm that has developed a 

sophisticated platform for farm level data. The merger will result in yet another 

giant firm in the agricultural inputs industry.  

 

Table 1: Three Giant Mergers: The Big Six Plus ChemChina  

 

 
Sources: Company websites; ETC Group 2015b. 

 

 

These three megamergers, depicted in Table 1, promise to reshape the agricultural 

inputs landscape. They will effectively reduce the number of dominant firms in the 

sector from six to just four. German agrochemical firm BASF has not ended up in a 

merger deal with any of the other big firms so far in this round, but some have 

speculated that it will likely buy up any of the firms that the other players will be 

forced to divest from as a result of the anti-trust reviews of the mergers.30  

 

What’s Driving the Merger Wave This Time Around?  

As outlined above, the literature on the previous rounds of mergers in the 

agricultural inputs sector makes a strong case that consolidation at the time was 

driven in large part by changes in the technological processes of seed breeding as 

well as accompanying intellectual property protections for seed breeding 

                                                             
30 Chazan 2016a.  
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innovations.31 Large research and development expenditures were required to 

continue innovation in the sector as seed breeding became more complex with the 

advent of agricultural biotechnology, which is why corporations needed to rely on 

intellectual property protection as well as the acquisition of firms with the seed 

materials and biotech know how to ensure that they would be compensated for 

their investments. It is tempting to assume that the most recent wave of mergers is also 

driven by similar dynamics around plant innovation and property rights over seeds. This is the 

narrative that the firms themselves are pushing. At a September 2016 US Senate hearing on 

concentration in the seed and agrochemical industry, Executive Vice-President and Chief 

Technology Officer of Monsanto stressed: “...the solutions we need can only come if companies 

embrace new technology, increase their investments, and accelerate research and 

development (R&D). And that’s why you are seeing the latest round of mergers right now.”32  

 

Indeed, on the surface it is clear that the three proposed mergers consist of match 

ups of firms that bring together those with more expertise on the seed breeding 

side of the equation with those with more expertise on the agrochemical side of 

the equation. In this sense, then, the mergers could be viewed as a reinforcement 

of the marriage of seed and chemical companies into integrated packages for 

farmers that stylize chemicals to specific seeds. A closer look at the specifics of 

these three recent megamergers, however, reveals that while dynamics around 

access to and intellectual property protection for plant genetic material remain 

important to the firms that are poised to merge, they are not the only or even 

perhaps the main driver of this round of corporate consolidation in the sector. A 

range of forces appear to be at play in driving this wave of concentration, some of 

which apply more specifically to individual merger deals than to others.  

 

Two main types of influence appear to be driving the mergers this time around. 

First, there are incentives at the firm level, regarding product development and the 

struggle for market share of those products, that are encouraging the tie-ups of 

certain industries in the sector. This includes factors linked to access to plant 

genetic material for the further development of agricultural biotechnology seed-

chemical combinations, as noted above. But it also includes new technological 

developments such as digital farming platforms that have fundamentally different 

research and development dynamics from agricultural biotechnology. Second, the 

broader economic environment also influences firms’ decisions to pursue merging 

with their rivals. Weak financial performance of the firms, shareholder pressures 

and ownership structures, and the low interest rates have also created conditions 

in which firms see financial benefits in merging. Of course, the factors at the firm 

level interact in complex ways with the broader economic context, but a closer look 

at the features within each of these types of influence helps to give a fuller picture 

of what is driving consolidation in the agricultural input sector at this time. 

 

Firm Level Motivations: Cementing Technological Integration  

                                                             
31 See, for example, Fuglie et al. 2011; Lesser 1998; Fulton and Giannakas 2001. 
32 Fraley 2016. 
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10 

A review of the proposed mergers reveals that the relevant firms are still very much 

committed to a strategy of linking genetically modified seeds and agrochemicals in 

stylized packages as a key product line. This element is clear in all three proposed 

mergers. For Dow and DuPont, the latter clearly has superior seed breeding 

capacities and access to extensive plant genetic material to continue its research 

and product development on genetically engineered crops. DuPont is currently the 

second largest seed company, with around 21% of global sales of seeds. DuPont 

was originally a chemical company prior to its purchase of Pioneer Hi-Bred in 1999, 

and it still produces agrochemicals, but only holds around 6% of the global pesticide 

market today. Dow Chemical Corporation, on the other hand, has more expertise 

in the crop protection chemical market, where it holds around 10% of global sales 

of pesticides, for example, while it commands only 4% of the global market in 

seeds.33   

 

Similarly, the matchup of Bayer and Monsanto brings together the former’s 

dominance in the agrochemical market, in which it holds 18% of global sales of 

pesticides, with the latter’s dominance in the seed market, for which it holds 

approximately 26% of the global seed market. The combination of ChemChina and 

Syngenta may not at first reflect this matching of complementary product lines, as 

both are primarily agrochemical companies. But Syngenta, despite holding the 

largest share of global agrochemical sales of the big six, also has important research 

and development in agricultural biotechnology seed development that is attractive 

to ChemChina, which has to date been solely a chemical company with no expertise 

in seed development.  

 

Although this complementarity between agrochemicals and agricultural 

biotechnology is evident in each of the three mergers, there are some differences 

from the merger waves that took place in the 1970s and 1990s. Those earlier 

merger clusters directly followed a strengthening of intellectual-property 

protections on plant genetic material that rewarded larger research and 

development operations that could spawn innovation. This time around, however, 

there were no major changes to IP rules that preceded the push for new mergers. 

The ETC group has suggested that patents are no longer spurring innovation in any 

case, now that the market shares of the top firms have gotten so big.34 In at least 

two of the cases, Dow-DuPont and Bayer-Monsanto, a key rationale given by the 

firms for the mergers is a reduction in the duplication of research and development 

costs, which raises some questions about their commitment to developing new 

innovative products.  

 

The case of ChemChina purchasing Syngenta is a clear case of a chemical company 

with no seed expertise purchasing a company that has such expertise, and in that 

respect mirroring the types of matchups that occurred in the previous rounds of 

mergers. Although China does not at present allow commercial planting of 

                                                             
33 The percentages cited in these paragraphs draw on ETC Group 2016. 
34 ETC Group 2015, p.14. 
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genetically modified (GM) crops, it is now widely speculated that it is preparing to 

reverse those regulations. China has long had its own research program in 

genetically modified crops, and the country released a policy paper in early 2016 

calling for a cautious rollout of GM crop technology in the food sector.35 Syngenta, 

which owns around 7000 seed varieties, would give China access to plant genetic 

material for the country’s GM crop research.36 The opening of the Chinese market 

to GM crops is a significant draw for the agrochemical and seed companies more 

generally, especially as demand for GM crops and associated chemicals have 

peaked in North America and are weak in other key markets, such as Latin America. 

Moreover, the new GM varieties that the big six firms are rolling out are not as 

dramatically revolutionary as they were in the first generation during the 1990s.37 

The Bayer-Monsanto merger is also poised to capitalize on potentially growing 

market demand in the Asia-Pacific.38 Bayer already has significant investments in 

the region, and Monsanto recently agreed to a joint venture with SinoChem, 

another state-owned chemical company in China, regarding seed development.39 

 

The rapid succession of deals may also be linked to competitive pressure to 

consolidate as other firms among the big six make plans to merge. In such an 

environment, firms may be seeking to expand their market share as a way to 

compensate for reduced growth that might arise from fresh innovations.40 This 

explanation would be in line with the observation by some analysts that patents 

and market concentration serve as substitutes for one another.41 Indeed, patents 

on the first generation of genetically engineered seeds will expire over the next 

decade, which may be adding pressure to the firms to expand market share for their 

existing packages of chemical and seed combinations as a way to counteract any 

competition that may come from generic brands.  

 

At the same time, however, the expiry of patents on GM crops will only occur one 

variety at a time, and the firms are already marketing second-generation GM 

varieties that are still under patent protection. The big six are also developing more 

new varieties, not just with novel individual traits, but also varieties with stacked 

traits and cross licensing agreements that have the same effect as patent 

protection. Bringing new GM crop and chemical products to market still requires a 

large R&D budget, as the costs of development and regulatory approval remain 

high. According to the ETC Group, the cost of bringing a new pesticide to market is 

on average US$256 million, whereas the cost of bringing a new seed variety to 

market is on average US$136 million.42 Several of the big six firms are also currently 

securing research collaborations and licencing arrangements to access gene editing 

technology, which promises even lower cost and faster means by which to alter the 

                                                             
35 Mitchell et al. 2016.  
36 Kynge et al. 2016.  
37 Chazan 2016b.   
38 Chazan and Whipp 2016.  
39 Terazono 2016.  
40 Terazono 2016.  
41 Maisashvili et al. 2016. 
42 ETC Group 2015a.  
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genetic makeup of seed varieties, with less regulatory oversight.43 Whether the 

current push for consolidation is about expanding market share or further 

development of chemical-seed packages, or both, the marriage of seeds and 

agrochemicals has a handsome payoff for these firms.  

 

Another firm level motivation for the mergers is the strengthening of information 

platforms to support farming, as big data has become increasingly applied to 

farming contexts.44 In the case of Bayer-Monsanto, this appears to be a large 

motivation for consolidation, to bring together the seed-chemical package offered 

by the firm with new digital information systems. In 2012, Monsanto purchased 

Climate Corp., which is a leading developer of this type of digital farming technology 

which it combines with the provision of crop insurance. These new farming 

information platforms rely on satellite images and sophisticated software programs 

that can analyze climate and soil conditions in individual fields, giving farmers 

specific prescriptions regarding which seeds, chemicals and other inputs are 

required in order to maximize yields. The announcement for the merger between 

Bayer and Monsanto emphasizes these technological programs alongside its seed 

traits and chemical products, which it refers to as “integrated solutions,”45 such that 

the firm can be a “one-stop shop” for farmers.46  

 

Locking farmers into these information technology platforms can serve the purpose 

of replacing the need for patents on plant genetic material. Farmers who sign onto 

these platforms are often asked to send big data from their fields back via satellite 

to the firm, and they become reliant on the firm for input prescriptions. These 

platforms are increasingly being tied to specific equipment companies, such as John 

Deere tractors.47 The development of these platforms, while expensive, is very 

different from the development of crop chemicals and traits, because they face far 

fewer regulatory hurdles and as such are much easier to bring to market.48 This may 

be a strategy, then, to use less expensive technological innovation to lock in sales 

of their own brands of seeds and chemicals that are designed work with the specific 

software. The ETC Group warns that equipment companies may be the next 

acquirers of the agrochemical and seed firms to complete the digital farming 

platform, as already there are significant licencing agreements between the big six 

firms and major farm equipment manufacturers.49 

 

The Broader Economic Context: The Effects of Financialization in the 

Food System 

Recent years have seen mergers not only in the agribusiness sector, but also across 

a range of sectors. Total mergers and acquisitions across all sectors reached a peak 

                                                             
43 Hayley 2016.  
44 Bronson and Knezevic 2016.  
45 Bayer Statement Sept. 14, 2016. 
46 Chazan 2016b. 
47 Lianos et al. 2016. 
48 Burwood-Taylor 2016.  
49 ETC Group 2015b.  
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in 2015, and in 2016 still exceeded levels in the previous five years, as shown in 

Figure 1 below. This flurry of merger activity signals that factors beyond the firm 

and product level have also contributed to an environment that is conducive to 

corporate consolidation more generally. Financialization – the growing importance 

of financial motives, actors, and trends in shaping activity in the global economy – 

has become more pronounced in recent years.50 Scholars have highlighted the ways 

in which financialization of the global economy, and the agrifood sector in 

particular, has transformed the sector into one that focuses on short term payouts 

over longer term sustainability.51  

 

Figure 1: Worldwide Mergers & Acquisitions (across all sectors) 

Source: Institute for Mergers, Acquisitions and Alliances: https://imaa-

institute.org/mergers-and-acquisitions-statistics/ 

 

Financialization is seen by many analysts as a key factor in the rising importance of 

shareholder value (i.e. return on equity), rather than other goals (such as job 

creation and long-term building of the firm), as a benchmark of the performance of 

firms in the global economy.52 When firms do not deliver the short-term profits 

financial investors expect, even when outside economic conditions are the cause of 

the downturn, they become vulnerable to shareholder pressure to make changes 

in the corporate structure, including pursuing mergers, in order to deliver returns. 

Historically low interest rates since the financial crisis have contributed to these 

pressures, as it is relatively easy for firms to borrow funds to acquire their rivals. 

These financial dynamics have played into each other in ways that help to explain 

the scope and timing of the recent merger activity among the big six firms in the 

agricultural input industry.  

 

                                                             
50 Epstein 2005. 
51 Isakson 2014; Clapp 2014. 
52 Ferreira et al. 2009; van der Zwan 2014; Froud et al. 2000. 
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Weak agricultural commodity prices have had an important impact on the financial 

performance of agricultural input firms in recent years. In the early 2000s, financial 

investors were drawn into the sector in search of high returns based on a narrative 

centered on scarcity of resources – energy, minerals, food – and rising prices as 

experienced in the 2007-08 food price crisis and oil price increase.53 But after 2013, 

the global commodity price boom began to lose its steam. Agricultural commodity 

prices fell dramatically, as did economic growth in key emerging economies that are 

reliant on agriculture, including Argentina and Brazil, the latter of which was the 

largest market for agrochemicals in 2014.54 During the commodity boom, these 

countries were a key source of market growth for the big six firms. But with weaker 

agricultural commodity prices and lower growth, farmers, especially in emerging 

economies, did not have sufficient income to purchase agricultural inputs, and 

weakened demand translated into poor financial performance for the big six.  

 

Each of the big six firms had lacklustre returns in 2015-2016 compared to the overall 

stock market indices. Syngenta’s net income, for example, fell 17% in 2015, due to 

declining profits in Latin America as demand for its products shrank. Its merger with 

ChemChina provides a hedge against weak grain prices and weak input demand in 

Latin America.55 In 2015, DuPont had its lowest returns in nearly a decade, as farmer 

demand dropped in the face of weak grain prices, particularly in Brazil, where the 

company has heavy exposure.56 Low oil prices, at the same time, meant that the US 

was an ideal location for the petrochemicals industry, which could help to provide 

a hedge for the Dow-DuPont tie up, given that both firms are also key producers of 

a broader class of petrochemicals beyond agrochemicals. Monsanto similarly had 

weak financial performance in 2015-2016, also linked lower commodity prices, 

which dampened demand for its Roundup herbicide. And lastly, Bayer also 

underperformed relative to the overall stock market in this same period. 

 

It was in this broader context that shareholder pressure came down on agribusiness 

for companies to improve their returns, including pressure to restructure as a 

means to save costs and shore up profits. Shareholder activism – when one or 

several investors purchase a large number of shares in a firm that they consider 

undervalued and then exert pressure on the firm’s management to increase its 

returns – has been on the rise in a financialized global economy.57 According to 

George and Lorsch, activist investors, even with just a few percentage points of the 

shares, can push for major changes within firms: “With increasing frequency they 

get deeply involved in governance—demanding board seats, replacing CEOs, and 

advocating specific business strategies.” The preferred strategies of activist 

investors can include pressure to restructure, including undertaking mergers and 

acquisitions.58  

                                                             
53 Ghosh 2010. 
54 ETC Group 2015a. 
55 Noel 2016.  
56 Mordock 2016.  
57 Stockhammer 2010; George and Lorsch 2014. 
58 Ferreira et al. 2009, p. 4. 
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15 

 

In the Dow and DuPont cases, there were several activist investors pushing the two 

firms to make structural changes that ultimately led to the merger. Activist investor 

Nelson Peltz’s Trian hedge fund purchased just under a 3% stake in DuPont in 2013, 

and immediately began to push for a restructuring of the firm. Daniel Loeb’s Third 

Point hedge fund acquired just over 2% of Dow’s shares. These amounts may seem 

small, but they are enough for these investors to make vocal demands for change 

at the firms. Both investors felt the firms were not performing at their full potential, 

and made their assessments clear to the firms’ leadership.59 The Dow-DuPont 

merger came just a few short months after resignation of DuPont CEO Ellen 

Kullman, who had fought off a proxy challenge from Peltz earlier in 2014-2015, in 

which he pushed for a breakup of the firm. Although she was able to stop the 

restructuring that Peltz sought, weak performance of the firm throughout the 

period led to broader demands from the board for a change in leadership. Soon 

after she stepped down, the Dow-DuPont merger was announced. Kullman was not 

thrilled with the outcome. Of this kind of deal, she lamented: “Break up, recombine. 

Breakup, recombine. That doesn’t create any value except for bankers and 

lawyers.”60  

 

Activist investor pressure was also a factor in Syngenta’s dealings with Monsanto 

and ChemChina. Monsanto sought to engage with Syngenta shareholders directly 

to play up the benefits of its proposed takeover in 2015, and hedge fund Paulson 

and Co. was rumoured to have built up a large stake in Syngenta shares, in an 

attempt to push the firm to accept the deal, although it ultimately fell through.61 

Syngenta’s refusal of the deal sent the firms shares into free-fall, dropping 20% 

within days, which resulted in the resignation of Syngenta’s CEO at the time. To 

placate shareholders, Syngenta undertook a US$2 billion share buyback in Sept 

2015, and signalled that the sector would look quite different in six months – likely 

foreshadowing acceptance of its purchase by ChemChina only a few months later.62 

 

Shareholders are not always in favour of mergers, however. Their views depend on 

whether they see merging with another firm as adding value to their shares. Many 

of Bayer’s shareholders, for example, were initially unhappy with the firm’s bid for 

Monsanto, intent on keeping the company’s focus on pharmaceuticals, rather than 

building up its agricultural inputs business. They were wary of expanding the firm’s 

agrochemicals portfolio, and were skeptical of the poor environmental reputation 

of Monsanto, which many saw as damaging shareholder value. Some analysts, 

though, argued that the merger would increase Bayer’s returns from 7-8% per year 

to the range of 11-12% per year. In the end, Bayer’s shareholders approved the 

takeover.63 

 

                                                             
59 Crooks 2015.  
60 Quoted in Gandel 2016.  
61 Terazono 2015a; Massoudi and Fontanella-Khan 2015.  
62 Terazono 2015b. 
63 Chazan 2016a. 
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In addition to encouraging activist investors, financialization in the agrifood sector 

has influenced consolidation in the sector in other ways. The institutionalization of 

savings through pension funds and other institutional investors more broadly is 

becoming more common. A large share of institutional investors’ funds is now 

managed by professional asset managers, who are typically rewarded based on 

their investment performance. As a result, asset management firms have strong 

incentives to push the firms in which they invest for better returns. Pension funds 

and other large institutional investors such as university endowment funds are 

typically known as ‘passive investors’ because they buy in through indexes that 

track shares of groups of companies from which they cannot easily divest. 

Institutional investors typically hold around 70-80% of US publicly traded firms, and 

often the same asset management firms hold shares across a number of firms in 

the same industry.64 The top asset management firms own 10-20% of most 

American companies, including those in the same sectors.65  

 

Despite managing the money of ‘passive’ investors, financial investment firms that 

sell index products to institutional investors often engage directly with the firms in 

which they invest, particularly if they are concerned about their performance. But 

even if they don’t directly engage with firms to apply pressure, most firms 

understand the concerns of these asset managers and are likely to act accordingly.66 

This translates into constant pressure on firms to generate more profits based on 

shareholder value, and in this context mergers are a common response because 

they offer a simple and immediate strategy to boost returns, even though it is not 

based on a solid base of corporate growth.67 Interestingly, it is not just individual 

firm performance that matters in this context, but industry performance across an 

entire sector, including competitors. In other words, when all the firms in a sector 

do well, so do the investors because they have a stake in all or most of those firms.  

 

This kind of common and concentrated ownership is strikingly evident in the 

agricultural input industry. For example, Blackrock, Capital Group, Fidelity, The 

Vanguard Group, State Street Global Advisors and Norges Bank Investment 

Management each own significant shares in each of the big six companies. The 

scope of this common ownership in the sector is shown in Table 2 below. 

 

Table 2: Percentage of Shares Held in the Big Six by Large Asset Management 

Firms  

                                                             
64 Azar et al. 2016.  
65 The Economist 2016; Azar et al. 2016. 
66 Azar et al. 2016.  
67 Spross 2015. 
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Source: Thomson Reuters Eikon Database (percentage of shares as of Dec.31, 2016). 

 

Adding to these ownership dynamics is a context of very low interest rates that have 

made corporate borrowing highly attractive. Seven years of historically low interest 

rates globally has made corporate borrowing not only cheap, but also easy, which 

is handy for financing giant mergers. The Financial Times reported in 2015 that 

many firms were also “sitting on large piles of cash” which has encouraged them to 

make deals.68 Investment banks have also actively sought to encourage the 

financing of merger deals as a way to increase their own profits.69 As a result of 

these conditions, firms were borrowing money to pay dividends to shareholders 

and to buy back shares to raise capital. The deals in question are indeed being 

funded along these lines: ChemChina’s purchase of Syngenta is mostly being 

financed through debt. The firm has a debt level of 9.5 times its annual earnings, 

indicating that it is highly leveraged already.70 Bayer’s net debt is expected to 

quadruple when the deal with Monsanto closes.71 Both ChemChina and Bayer are 

borrowing from a suite of banks and lending institutions to finance the deals.72 

 

 

 

 

Figure 2: US Interest Rates (Federal Funds Rate) 1990-2017 

 

                                                             
68 Fontanella-Khan and Massoudi 2015.  
69 Turner 2016. 
70 Kynge et al. 2016.  
71 Massoudi, Fontanella-Khan and Chazan 2016.  
72 Massoudi, Fontanella-Khan and Chazan 2016; Massoudi, Weinland, Atkins, Donnan and Jopson 

2016.   
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Source: St. Louis Federal Reserve 

 

 

Implications of Concentration in the Sector  

There are many implications of the proposed agribusiness megamergers that 

require careful consideration. Government regulators typically focus their analyses 

of merger activity on questions of corporate concentration and its potential impact 

on market competitiveness and innovation. Regulatory authorities in jurisdictions 

where these firms do business are looking at the mergers, and can decide, based 

on their analyses, whether to allow them to proceed within their jurisdiction. 

Monsanto, for example, stated that it will need to file its merger intention with 

regulatory authorities in about 30 different jurisdictions.73 The United States, 

Europe, Canada are all currently reviewing these merger proposals, as well as a 

number of developing countries including Brazil, a major market for these firms. 

While government regulators focus on the potential for anticompetitive outcomes 

that may result from merger activity, farmer groups and civil society organizations 

who share those concerns have also flagged other potential implications, including 

equity, sustainability, and corporate lobby power.74 The firms involved in these 

mergers have stated their confidence that regulators will not find evidence of 

anticompetitive effects from the corporate tie-ups, due to the complementarity of 

the products in which each firm specializes.75 Monsanto CEO Hugh Grant, for 

example, noted in a joint investor conference call the day the merger deal was 

announced: 

 

Monsanto and Bayer are two different, but highly complementary 

businesses. We’re confident that we’ll obtain the necessary 

regulatory approvals. Our Board of Directors underwent a 

                                                             
73 Bartz and Roumeliotis 2016. 
74 Several open letters and public statements have been signed by groups. See, for example, 
American Antitrust Institute et al. 2016; Friends of the Earth 2017.  
75 See, for example, Werner Baumann and Hugh Grant interview with CNBC 2016.  
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comprehensive evaluation process, alongside legal and financial 

advisors including assessing a broad range of strategic options and 

opportunities.76 

 

It is worth noting that antitrust legislation has become weaker in a number of 

countries in recent decades.77 In the US, for example, following a period of leniency 

early in the 20th century, antitrust authorities took a harder line in the 1936-1972 

period and considered situations where any one firm had 35% or more of the 

market to have too much market power. Since the 1970s, however, rules have 

become more relaxed, especially with the rise of neoliberalism and free market 

attitudes after the 1980s.78 Economists have also become more central to the 

increasingly complex analyses of antitrust authorities, bringing with them more 

openness to the idea that concentration can in some cases bring greater efficiencies 

that might offset some of the costs of concentrated market power. Antitrust 

enforcement in the US has also tended to be more stringent under Democratic 

administrations, and more lenient in Republican ones. The Financial Times, for 

example, has noted that more deals were stopped under US President Obama than 

was the case under former US President G.W. Bush.79  

 

The merger enforcement guidelines, at least in the US, EU and Canada, tend to focus 

almost exclusively on the effect of mergers on competition.80 Such a focus is 

important, as it helps to uncover the ways in which mergers might result in higher 

prices, in this case, for both farmers and consumers. Whether market concentration 

translates into market power depends on the extent to which new firms in the 

sector face barriers to entry. If it is difficult for new firms to even enter the sector, 

concentration can result in anti-competitive practices, such as raising prices.81 A 

focus on competition also helps to give regulators a sense of how mergers might 

influence future innovation, with competitive markets being seen as generally 

conducive to innovation.82  

 

The focus of regulators on competition is important, but it is also incomplete. The 

Economist Magazine notes that the focus of regulators on competition is limited 

even in an economic sense, however, as antitrust authorities do not typically review 

the broader impact of patent holdings, and can only touch on the effect of 

institutional shareholder ownership on competition.83 Further, as shown below, 

merger guidelines in these countries do not even consider other possible impacts 

of corporate mergers, such as their potential effects on the environment, and the 

distribution of political power. 

 

                                                             
76 Monsanto 2016.  
77 Howard 2009. 
78 The Economist 2016.  
79 Crow and Jobson 2016.  
80 EU 2004; US Department of Justice 2010; Canada Competition Bureau 2011. 
81 OECD 2007. 
82 Shapiro 2002. 
83 The Economist 2016. 
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The Impact on Competition and Innovation 

Antitrust regulators typically evaluate the competitive impact of a merger by 

calculating the extent to which the merged firms will change the dynamics of the 

marketplace for the products it sells. It is not as simple as testing whether a market 

is more concentrated because a merger results in fewer market players. Rather, 

regulators weigh the cost of market concentration against any efficiencies that may 

arise from economies of scale and scope, as well as innovation. As King notes, 

mergers and acquisitions can have both positive and negative impacts with respect 

to competition. If they result in market dominance that will stifle competition and 

raise prices, then the effects are most likely to be negative. But if they result in more 

efficient markets resulting from economies of scale, even if there are fewer 

suppliers in the market, then they might be viewed more positively.84 The aim is to 

determine whether the changes a merger brings to a sector makes it easier for firms 

to collude.  

 

The Herfindahl-Hirschman Index (HHI) and the four-firm concentration ratio (CR4) 

are common metrics used by analysts to determine market concentration within 

the sector. The HHI is calculated by adding the square of the market share of each 

firm participating in the market for a particular product. If only one firm was present 

in the market, the HHI would be 10,000, indicating a monopoly. If there are 

thousands of suppliers within a market, the HHI would be closer to zero, signalling 

a competitive market. If the HHI is less than 1500, the market is generally 

considered to be competitive. If the HHI is in the range of 1500 to 2500, the market 

is generally considered to be moderately concentrated.  And if the HHI exceeds 

2500, the market is considered to be highly concentrated. Regulators look to see 

what the change in HHI is as a result of a proposed merger.  Changes over 150 to 

200 raise more concern among regulators than a change in HHI that is less than 150.  

 

The CR4 measures the market share of the top four firms within a market. 

Economists typically consider markets with a CR4 rating under 40% to be very 

competitive. Markets with a CR4 rating in the 40-60 range are considered to be 

moderately concentrated. And markets with a CR4 over 60 are considered to be 

highly concentrated.85 The US antitrust enforcement guidelines as well as the 

European Union guidelines use the HHI to determine levels of market concentration 

and changes to the competitive nature of markets resulting from mergers. Canada 

uses the CR4 as well as the HHI in making its determinations, although its threshold 

for considering highly concentrated markets is a CR4 over 65%.  

  

The firms proposing the megamergers have all claimed that their products are 

largely complementary, with little product overlap, such that their respective 

mergers would not result, in their view, in a more concentrated market for their 

products. Bayer and Monsanto, and Syngenta and ChemChina, have also added that 

                                                             
84 King 2001. 
85 Naldi and Flamini 2014. 
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they have different regional strengths, and that their merger would thus not result 

in excessive concentration in any one region. The firms have all done preliminary 

analyses of the markets for their products, and proceeded to negotiate the deals 

on the assumption that they would pass regulatory hurdles. In the case of 

ChemChina-Syngenta and Bayer-Monsanto, the firms negotiated large break-up 

fees (in the order of US$3 billion that the acquirer pays the acquired) should the 

deals not clear regulatory approval. The firms all stand ready to make concessions 

to regulators, should they be requested to sell off any aspects of their businesses 

to allay concerns about concentration. 

 

While each merger on its own would affect the market in specific ways, the impact 

of all three mergers on the market at the same time complicates the work of the 

regulatory authorities considerably. In this context, critics have weighed in to add 

their voice to the debates. The ETC Group warns that if all three of these deals are 

given the green light by regulators, around two thirds of the world's seed and 

agrochemical markets will be controlled by just three giant firms. Post-mergers, the 

top four firms, including BASF, would control 73% of the chemical and seeds 

industries. This puts the CR4 well into the highly-concentrated market category (see 

Figure 3). Even prior to the mergers, the top four firms in the seed and chemical 

industries commanded a CR4 level at around 60% (see Figure 4). 

 

Regulatory authorities are most likely to examine concentration levels for specific 

crops in specific markets. Here the levels of concentration appear to be even more 

extreme. In the United States, for example, both DuPont and Monsanto already 

each hold 35% of the corn seed market, while Dow and Syngenta each hold around 

6% of that market. This puts the CR4 for corn seed in the US at approximately 82%. 

Similarly, for soy seeds, these same four firms together hold approximately 76% of 

the market. For cotton, the concentration in the US market is even more extreme, 

at around 91% held by the top four firms.86 In Canada, approximately 93% of canola 

seeds sown in the country contain traits owned by either Monsanto or Bayer (47% 

and 46%, respectively, in 2010).87 If these two firms merge, the resulting firm would 

hold a near monopoly in canola seed in Canada.  

 

Figure 3: Post-Merger Market Shares for Seeds and Agrochemicals 

 

                                                             
86 Bryant et al. 2016, p. 6. 
87 Clapp et al. 2016. 
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Source: ETC Group 2016 

 

 

Figure 4:  Global CR4 Seeds and Agrochemicals 
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Sources: Compiled from data in Fuglie 2011; ETC Group reports 

 

 

Bryant et al. find that the HHI in the US prior to the mergers was already greater 

than 2500 for corn and cotton, and for soy it was close to that figure, at 2360.88 If 

the mergers proceed as planned, the HHI would increase substantially and put all 

of these crops into the “highly concentrated” category. The proposed mergers, if 

approved, would result in increased marked concentration for corn by over 400 HHI 

points (to reach a level of 3110), an increase in cotton by 2401 HHI points (to reach 

a level of 5205), and an increase in soy by 350 HHI points (to reach a level of 2701), 

as shown in Table 3.89  

 

 

Table 3: HHI Values for Corn, Soybeans and Cotton Before and After Proposed 

Mergers 

  
Corn Soybeans Cotton 

Before mergers 2696 2360 2804 

After mergers 3110 2705 5205 

Source: Bryant et al., 2016 

 

Beyond concentration ratios as determined by market share, there are other 

aspects, not always examined by regulatory authorities, that may intensify the 

effects of market concentration. Some analysts make the case that cross-licensing 

arrangements between the big six agribusiness firms are anti-competitive because 

                                                             
88 Bryant et al. 2016, p. 24. 
89 Bryant et al. 2016, p. 24.  
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such arrangements only deepen their market power.90 The HHI does not take into 

account collaborative R&D and cross-licencing agreements, which analysts argue 

results in more concentrated markets that present barriers to new entrants into the 

market.91 It is difficult to know the full extent of cross-licensing agreements 

between the big six companies, because this information is not publicly disclosed. 

Howard has outlined some of the agreements that can be discerned by examining 

products on the market that contain stacked traits owned by multiple firms. He 

argues that these cross-licencing agreements present strong barriers to entry for 

small firms in a highly-concentrated industry.92 Multiple and overlapping patent 

claims – known as “patent thickets” – in the agricultural biotechnology sector also 

tend to present barriers to entry for new firms because it is costly for them to 

navigate the patent landscape.93 Such barriers may also contribute to further 

consolidation in the sector.94 

 

 

 

 

 

 

 

 

 

Figure 5: Sources of Market Power in the Agribusiness Input Sector 

 

 
 

 

Other analysts have raised concerns that firms within a sector may command more 

market power as a result of their common shareholder ownership structure as 

outlined above (Table 2). As shareholders, large asset management firms pressure 

CEOs of these firms to deliver returns, which can impede competition because 

higher prices across all firms mean better returns all around for investors. According 

                                                             
90 Howard 2015; Friends of the Earth 2017.  
91 Oehmke and Wolf 2003. 
92 Howard 2009. 
93 Bryant et al. 2016, p. 12; Maisashvili et al. 2016. On patent thickets, see Shimmelpfennig 2004. 
94 Pray et al. 2005. 
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to Azar et al., common ownership in the airline industry results in concentration 

that is 10 times what traditional measures such as HHI reveal.95 As common 

ownership is clearly an issue with the big six having significant shares owned by the 

same large asset management firms, this is an important aspect of market 

concentration to consider, and further research is needed to examine this 

phenomenon more fully in the agribusiness industry. These less visible sources of 

market concentration are depicted in Figure 5.  

 

The level of concentration that is likely to result from the mergers will have 

important implications for innovation. In the past, the merger of smaller firms in 

the sector to form larger ones did result in larger R&D budgets for the merged firms 

that enabled companies to develop new seed traits and varieties, as outlined above. 

Fuglie shows that by the late 2000s, however, increased concentration in the sector 

slowed the intensity of private research on biotech corn, cotton and soy relative to 

what would have been the case without that level of concentration.96 This may be 

related to the point, noted above, that market concentration tends to be associated 

with fewer patents, indicating a lower incentive to innovate as market share rises.97  

 

The companies engaged in the current restructuring of the sector, however, have 

argued that the proposed mergers will encourage further innovation in the sector 

and that it enables them to take advantage of cost savings due to economies of 

scale and scope.98 Bayer and Monsanto, for example, are advertising what they see 

as benefits arising from more integrated farming solutions, combining seed traits, 

crop protection, and digital farming platforms, as noted above. But at the same 

time, the firms have clearly stated that they are planning to make cutbacks to R&D 

budgets, rather than increasing them. Both Dow-DuPont and Bayer-Monsanto have 

widely advertised that their proposed deals would result in significant “synergies”, 

referring to cost savings as a result of their ability to eliminate duplicative research 

and development expenditures. In addition to indicating a decline in R&D 

expenditures, which is likely to further stifle innovation, it is highly unlikely that 

these cost savings will be passed on to consumers, due to the phenomenon of 

shareholder pressure for returns, as outlined above. If this is the case, it is more 

likely that firms will seek to improve profits through raising prices, rather than 

through innovation or lowering prices in line with their cost savings. 

 

Equity Concerns: Prices and Farmer Autonomy 

Regulators are concerned about market concentration and the potential for anti-

competitive behavior not just because it can dampen innovation, but just as 

importantly because it can have negative effects on equity. If companies are able 

to increase prices for their products simply on account of their having more market 

power, rather than as a result of innovation, consumers are likely to be harmed. 

                                                             
95 Azar et al. 2016.   
96 Fuglie et al. 2012. 
97 Maisashvili et al. 2016. 
98 Massoudi 2016.  
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The companies involved in the mergers claim that the products they offer will result 

in higher agricultural production, and as a result they assert that farmers and 

consumers will be better off. Critics claim that the mergers are likely to result in 

higher prices for farmers and consumers without any accompanying benefits from 

the firms’ products.99  

 

To better understand the likely price implications from the mergers, it is helpful to 

look at past trends in previous merger rounds. Already some 15 years ago, the US 

Government Accountability Office (GAO) found that seeds derived from agricultural 

biotechnology were more expensive than conventionally bred seeds.100 This is likely 

due to high and rising technology licensing fees for GM seeds, which have been a 

growing share of feed costs for farmers in recent decades. Technology licensing fees 

were easy to track until recently, because they appeared on a separate line in seed 

contracts farmer signed with firms. But now technology fees are rolled into seed 

prices, making it hard to separate out their effect on seed prices. In 2007, 

technology fees made up around 30-75% of the cost of GM seeds in the US and EU, 

and at the time were still rising.101  

 

Data from the USDA show that from 1975-2015 the price of corn and soy seed per 

acre as a percentage of the amount of revenue farmers received for those crops per 

acre nearly tripled for both crops (see Figure 6 below). Seed prices for corn and soy 

also increased by more than the rate of inflation over the same period, as shown in 

Figure 7 below which adjusts seed prices for inflation. Of course, there are many 

factors that affect changing farm input prices, and it is difficult to isolate the effect 

of market power from others.102 But because technology fees make up a significant 

proportion of GM seed costs, one can assume that a continuation of high-tech 

farming will only result in a similar or greater proportion of farmer costs that go to 

technology fees. Moreover, some studies have found that seed prices tend to be 

higher when firms integrate into one firm, compared to seed prices under cross-

licencing arrangements.103 It is interesting to note that the prices for wheat seeds 

did not increase at the same pace as corn and soy. The lower price of wheat seeds 

is due to the fact that wheat is not a genetically modified crop and thus does not 

have technologies fees associated with it. There is relatively little private sector 

R&D in wheat seeds, with much of the US wheat seed varieties provided by the 

public sector. 

 

 

Figure 6: Corn and Soy Seed Prices as a Percentage of Gross Value of Production 

per Acre 

 

                                                             
99 Friends of the Earth 2017. 
100 Cited in American Antitrust Institute et al. 2016.  
101 Fuglie et al. 2011, p. 13. 
102 Fuglie et al. 2012. 
103 Stiegert et al. 2010. 
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Source: USDA Data 

 

 

 

 

 

 

 

 

Figure 7: Inflation Adjusted US Seed Costs 1975-2015 

 

Sources: USDA Data and CPI data 
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Looking specifically at the Dow-DuPont and Bayer-Monsanto mergers, Bryant et al. 

calculated seed price increases that are likely to result from the mergers.  They 

found that seed price increases for corn are likely to be in the 1.6 to 6.3 percentage 

range, and the price increase for soy seed is likely to be in the 1.3 to 5.8 percentage 

range. The predicted effect of the Bayer-Monsanto merger on cotton seed prices is 

much more pronounced, at a 17.4 to 19.2% increase.104  

 

The merging firms claim that their plans for enhanced technology integration will 

result in greater overall agricultural production, which should offset those price 

increases. However, there has been little evidence of this effect from agricultural 

biotechnology and chemical packages thus far. The vast majority of the agricultural 

biotechnology traits marketed by the merging firms are not designed to increase 

yield. Rather, nearly all of the traits marketed by these firms are for herbicide 

tolerance (HT) (allowing farmers to spray more chemicals) or insect resistance (IR), 

or increasingly, through stacked traits that combine various HT and IR traits. Of 

course, protecting seeds from weeds and insects can result in greater output per 

field, but even there the evidence is scant that GM seeds outperform conventional 

seeds.105  

 

If this trend continues, higher seed costs without higher yields will mean greater 

production costs for farmers per unit of output. This will most likely translate into 

either lower incomes for farmers, or higher food prices for consumers, or some 

combination of both. Either way, the effect of rising seed prices is likely to 

exacerbate income inequality. Civil society critics have argued that the mergers will 

likely have an adverse effect on those who are already in poverty, by making food 

less affordable, as farmers are likely to pass on at least some of the increased cost 

of production to consumers.106  

 

A further equity implication of the mergers is the impact of corporate concentration 

on farmer autonomy and choice. This is an important equity aspect of corporate 

concentration, and it is not clear how much it is considered by regulators when they 

evaluate proposed mergers. Farmer organizations and civil society groups have 

highlighted the impact of integrated seed and chemical technology on farmer 

autonomy in recent decades. It is increasingly difficult for farmers in North America, 

for example, to access non-genetically modified seeds for crops in which GM seeds 

have become dominant – in particular corn, soy, cotton and canola. Howard, for 

example, notes that 40% of farmers in Illinois in 2009 could not access non-GM 

seed.107 As a result, farmers increasingly are feeling stuck on a GM technology 

treadmill. A coalition of farmer and civil society groups highlighted growing farmer 

dependence on high tech seeds and chemicals in a letter to US regulators opposing 

the merger of Dow and DuPont: “The seed companies have fostered a dependence 

                                                             
104 Bryant et al. 2016, p. 26. 
105 CBAN 2015a.  
106 Friends of the Earth 2017.  
107 Howard 2009. 
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on seed and chemical cropping systems with declining effectiveness – and the 

industry’s response has been to develop newer and more expensive traits.”108 This 

dependence is particularly acute for small scale farmers in developing countries, 

who face an unfair playing field in the face of higher prices and reduced choice.  

 

Environmental Risks 

The big six input companies claim that their proposed mergers will result in more 

sustainable agricultural outcomes because they will deliver products that are more 

efficient for farmers – delivering higher yields and requiring fewer chemicals. 

According to Bayer CEO Werner Bauman, the combination of Bayer and Monsanto 

“represents the kind of revolutionary approach to agriculture that will be necessary 

to sustainably feed the world as we enable growers with a broad set of enhanced 

agricultural solutions.”109 NGO and farmer groups are less enthusiastic, expressing 

concern that the mergers will result in a further entrenchment of the industrial 

agricultural model in ways that threaten the environment.  Already there is 

widespread scientific consensus that industrial modes of agriculture, based on 

large-scale monoculture and chemical farming are a major contributor to climate 

change, environmental toxins, soil erosion, and biodiversity loss.110  These 

problems, critics argue, will only be reinforced if the mergers are allowed to 

proceed.111 

 

The seed and chemical packages that the newly merged companies plan to offer 

are largely based on their continued push of genetically modified crops. By 2007, 

98% of the global acreage planted with GM crops was already sown with seeds 

supplied by the big six companies.112 Over 85% of genetically modified crops are 

engineered to be resistant to the application of chemical herbicides, the most 

common being glyphosate, the active ingredient in Monsanto’s Roundup.113 Other 

companies have engineered seeds that are resistant to other chemicals, such as 

Bayer’s Liberty herbicide. When herbicide tolerant seed varieties were first 

introduced, the companies argued that they would bring environmental benefits 

because they would allow farmers to spray their fields less often, and with 

chemicals that are less toxic than other chemical crop sprays.  

 

As GM crop acreage has grown globally over the past two decades, however, so has 

the application of herbicide sprays, as shown in Figure 8. According to Benbrook, 

from 1996 to 2014, global agricultural glyphosate use increased nearly 15-fold.114 

This increase is the product not just of growing acreage planted with GM crops, but 

also an increased rate of application as weeds have become increasingly resistant 

                                                             
108 American Antitrust Institute et al. 2016. 
109 Quoted in Massoudi 2016. 
110 E.g. Foley et al. 2011.  
111 Friends of the Earth 2017; American Antitrust Institute et al. 2016.  
112 ETC Group 2013. 
113 ISAAA Data – see figure. 
114 Benbrook 2016. 
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to the chemical.115 The increased application of pesticides presents numerous 

environmental and health risks. Although initially herbicide glyphosate was 

promoted as a relatively benign pesticide, there are growing concerns about its 

safety. In 2015, the World Health Organization issued a statement naming 

glyphosate as “probably carcinogenic to humans”116, although a later study 

concluded that exposure through diet was unlikely to cause cancer.117 There 

remains controversy, however, over its effects in both occupational and dietary 

exposure.118  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8: Global Glyphosate Use (1000kg) 

 

                                                             
115 CBAN 2015b. 
116 WHO 2015. 
117 Kelland 2016. 
118 Myers et al. 2016. 
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Source: Benbrook 2016 

 

Industrial agriculture based on high tech seed and chemical packages has also been 

associated with a narrowing of crop genetic resources. The big six companies tend 

to focus on packages for a handful of key crops: corn, soy, canola, and cotton. These 

crops are typically grown in large-scale monoculture fashion that poses a threat to 

agricultural biodiversity.119 Herbicide tolerant varieties sprayed with glyphosate 

and other agrochemicals can damage plant genetic diversity in and around fields, 

which can pose a threat to wildlife, including key pollinators such as bees and 

butterflies that rely on those plants for their survival.120 There are also likely to be 

fewer seed varieties available if firms merge and cut their research and 

development budgets as planned.  

 

The aim of the mergers is to further develop the high-tech genetically modified and 

agrochemical model of agriculture. With fewer input suppliers on the market, the 

most likely scenario is further entrenchment of the industrial agricultural model and 

a crowding out of more resilient forms of farming, such as agroecology. Although 

the firms are promising greater environmental sustainability, the environmental 

upshot is anything but clear.  

 

 

 

Political Power 

Along with concentrating market power, the proposed mergers risk enhancing the 

political power of large agribusiness firms by reducing the number of well-funded 

lobby voices that have the ear of policymakers. Corporate lobbying in general 

                                                             
119 Brown et al. 2016; Altieri 1999.  
120 CBAN 2015b; Brown et al. 2016. 
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increased markedly from 1997 to 2012.121 In the US, lobbyists spend around US$2.6 

billion per year making their voices heard in Washington, D.C.122 Agribusiness 

players are active in the lobby game. In 2013, Monsanto spent nearly US$7 million 

in lobbying the US government, while Syngenta spent nearly US$1.5 million, and 

Dow spent nearly US$1 million.123 Monsanto lobbied in recent years for the 

approval of Roundup Ready alfalfa and sugar beets, against GM labelling, and for a 

congressional caucus on ‘modern agriculture’ which was formed in 2011.124 Similar 

lobby efforts have been launched at EU policymakers by the big six firms. In 2015, 

Dow spent nearly 4 million euro in lobby efforts in Brussels, while BASF spent 2.3 

million, Bayer nearly 2 million and Syngenta 1.5 million.125 

 

Critics are concerned that this kind of concentrated lobbying results in a favouring 

of the large-scale industrial agricultural model, and that it will only become more 

pronounced if the mergers proceed. They worry that the promotion of industrial 

agriculture also reduces the responsiveness of these firms to farmer and consumer 

demand for more sustainable agriculture and food systems.126  

 

There are recent signals that the regulatory process in the US, even with its 

shortcomings for its failure to consider all of the potential risks, may be short-

circuited due to agribusiness lobby power. Although one of US President Trump’s 

advisors expressed his disapproval of the proposed mergers, there are signs that 

other powerful voices may win out.127 The CEOs of Bayer and Monsanto met 

privately with President-elect Donald Trump just before his inauguration in January 

2017, and promised that the merged firm would create 3000 new jobs in the US.128 

How the firms would create new jobs despite cost synergies, however, was not 

clear.129 The CEO of Dow also took part in a business leaders’ meeting with Trump 

a several weeks later, as part of an initiative to keep manufacturing jobs in the US. 

And in December 2016, DuPont’s CEO confidently stated that he did not think that 

the US would block the Dow-DuPont merger.130 Whether political and lobby power 

override the regulatory process in the US remains to be seen. Ethics experts, in the 

meantime however, have called out this private lobbying of those directly at the 

top as extremely problematic.131  

 

Conclusion 

The recent agribusiness megamergers are significant events that warrant close 

evaluation.   It is important to understand and consider the forces driving these 

                                                             
121 The Economist 2016. 
122 Drutman 2015. 
123 Open Secrets 2013.  
124 Union of Concerned Scientists 2013.  
125 Pesticides Action Network Europe 2016.  
126 Friends of the Earth 2017. 
127 Eller 2017. 
128 Sink and Parker 2017. 
129 Philpott 2017. 
130 Fortune Editors 2016. 
131 Boak 2017. 
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mergers as well as to evaluate their likely impacts. As this paper has shown, the 

current wave of mergers is the product of both firm-level technology-driven 

incentives as well as broader economic and financial conditions. These forces are in 

some ways similar to past waves of mergers in the sector, especially with respect 

to integrated technology innovations from which firms seek the benefits of 

economies of scale and scope. But at the same time, intellectual property 

protections appear to be less significant than they were in the past in spurring 

consolidation. More recently, financial investor pressure has become a significant 

driving factor pushing for greater consolidation in the sector, especially as 

financialization in recent decades has prioritized shareholder value over other 

social goals.  

 

If they are allowed to proceed, the proposed mergers are likely to have profound 

effects on the agricultural input sector. Past episodes of consolidation have already 

led to concerns about the effects on competition and innovation, fair pricing, 

farmer autonomy, the environment, and the distribution of political power. The 

current mergers only reinforce these concerns. Regulators, however, are only 

mandated to narrowly examine the economic impact of corporate mergers on 

competition, innovation and prices, and even then, only within specific measures 

of these effects, focused on the HHI and CR4, that miss important ways in which 

concentration occurs. Moreover, the implications for farmer autonomy, the 

environment, and lobby power are not explicitly considered within the regulators’ 

mandates. The effect of this regulatory weakness is the prioritization of 

questionable high-tech farming practices and the returns of financial investors over 

other social and environmental goals for the agricultural sector.  

 

Civil society and farming groups are seeking to stop these mergers, and have 

submitted open letters to the US Attorney General and the European Competition 

authorities to voice their concerns about these mergers.132 The effects are 

significant for each individual merger deal, and collectively the impact is likely to be 

even more pronounced. At the time of writing, news reports noted that both the 

Dow-Dupont and ChemChina-Syngenta mergers were on the verge of being 

approved by the European Union, while the Bayer-Monsanto merger is still under 

review.133 The US is continuing its analysis of the mergers, while Canada and South 

Africa have given the ChemChina-Syngenta merger the green light. It is likely that 

the decisions on all three mergers in most jurisdictions will be forthcoming in the 

coming months. But it is not at all clear that the regulatory authorities are taking 

the wider concerns noted in this paper into account. 
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