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What We’re Looking At 

• M&A can in principle reallocate control of productive assets to 
entities able to apply them more efficiently 

– E.g., Lichtenberg and Siegel (1987), Jovanovic and 
Rousseau (2002) 

• Fits nicely with the idea that managers and management 
practices shape productivity differences across plants, firms, 
and even countries 

– Bloom and Van Reenen (2007, 2010), Bloom et al. (2013) 

• But a prominent alternative view is that M&A are driven by 
inefficient motives 

– E.g., Roll (1986), Shleifer and Vishny (2003) 



What We’re Looking At 

• Previous research has not been fully conclusive 

– E.g., McGuckin and Nguyen (1995), Maksimovic and 
Phillips (2003), Rhodes-Kropf and Robinson (2008), David 
(2012) 

 

• Partly due to several data problems 

– Couldn’t cleanly distinguish between physical (quantity) 
productivity and revenue productivity 

– M&A may increase market power, leading to higher TFPR 
even if TFPQ is stagnant (or even falls) 



Why We’re Looking Here 

• Our data doesn’t have the price-is-output problem, and also 
has a lot of other stuff you usually can’t observe. E.g.: 

– We can measure profitability separately from productivity 

– We can measure the production process virtually at an 
engineering level 

– We can measure productivity conditional on operation as 
well as capacity utilization (fraction of time in operation) 

– We can measure firms’ product-market outcomes and 
connections and their inventory-holding behavior 



Why We’re Looking Here 

• Our setting (cotton spinning industry in Japan, 1890-1920) is 
interesting from a development point of view 

– Japan isolated until forced opening in 1860s 

– Cotton yarn and cloth accounted for fully one-third of 
imports during 1868-1875 

– But cotton yarn and cloth soon became first world-class 
manufacturing industry in Japan (Ohyama, Braguinsky, and 
Murphy, 2004) 

– Domestic production surpassed imports by 1890; 
exporting started five years later 



Source: Bernhofen and Brown, 2004, p. 63. 



Main Findings 

• More nuanced picture than the straightforward “higher 
productivity buys lower productivity” story 

• Acquired firms’ production facilities not on average any less 
physically productive than plants of the acquiring firms 

• But acquired firms much less profitable than acquiring firms 

• This profitability gap did not result from any output price 
differences between the firms 



Main Findings 

• Profitability gap reflected systematically lower unit capital 
costs among acquirers 

– Lower average inventory levels 

– Higher capacity utilization 

– These differences arise at least in part due to acquired 
firms’ deficits in demand management 

• Mechanism is new to the literature 

• Acquired plants weren’t less productive (when operating) 
because they had newer, better capital 



Main Findings 

• Acquisitions thus best characterized as “higher profitability 
buys lower profitability” 

– Acquired firms’ capital was better, but was being used 
suboptimally 

– New management raised both productivity and 
profitability 

• Acquisitions drove industry productivity growth 

– 70% of industry capacity changed hands 

– Average industry TFP growth was 2.5% per year 

• Leading firms set apart by better use of productive capital 
rather than market power 



Data 

• Decades of information on operations, management, and 
ownership of the universe of industry plants 

– Plant output and inputs in physical units 

– Output prices, inventories, and K utilization 

– Firm-level accounting data, shareholder lists, board 
composition, and business histories 

• Span critical industrialization period for Japan 

– Less than two decades from difficult entry into modernity 

– Cotton spinning was Japan’s first major mfg industry 



Domestic Output, Imports, and Exports of 
Cotton Yarn, 1887-1914: Three Phases 



• After extensive growth through 1890s, consolidation 

– Better firms expanded extensively rather than intensively 

– Long lead times on new machinery from U.K. 

• 73 acquisitions involving 95 plants during 1898-1920, 70% of 
initial industry capacity changed hands 

– Acquisitions rare in developing countries (lack of trust, 
enforcement, etc.) 

– But in Japan, firms were mostly joint stock companies with 
easily transferrable ownership 

– Higher acquisition rates than seen in U.S. mfg 

What Role Did Asset Reallocation Play? 



Number of Acquired Plants by Year 



Future Acquiring, Acquired and Exiting 
Plants before Acquisitions, 1896-97 



Comparisons of Machine Vintages 



Comparisons of Machines 



TFPQ Measurement 

• We use De Loecker (2013) method, an extension of PF proxy 
estimators that accounts for systematic input choice changes 
coincident with (or caused by) productivity-enhancing shifts 

– Move to exporting in De Loecker’s case; here, acquisition 

 

• Production Function 

 

 

• Productivity process 

 

,  



Within-Acquired-Plant Estimates 

• Within acquired plant specification: 

 

 

– Distinguishes between early and late pre- and post-
acquisition periods 



Within-Acquired-Plant Estimates 



Within-Acquisition Estimates 

• Within acquisitions (matched on same owner): 

 

 

 

– Outcomes at incumbent plants collapsed to weighted 
average across those plants within the acquisition 

– Acquisition-year fixed effects makes this akin to D-in-D 
estimations 

– Results robust to more statistical  approaches to creating 
control group 



Within-Acquisition Estimates 





• We conduct a set of accounting decompositions to explore 
the source of profitability differences 

 

• ROCE = Gross margin per K – wage per K – unit K costs 

 

 

• ln(gross margin per K) = ln(price) + ln(inputs per K) + TFPQ 

Where Do Profitability Differences Come From? 



Profitability Decompositions: Pre-
Acquisition Means 



Profitability Decompositions: Pre- and 
Early-Post-Acquisition Means 



Profitability Decompositions: Pre- and 
Late-Post-Acquisition Means 



Net Output Value Decompositions: Pre-
Acquisition Means 



Net Output Value Decompositions: Pre- 
and Early-Post-Acquisition Means 



Net Output Value Decompositions: Pre- 
and Late-Post-Acquisition Means 



Changes in Various TFP Metrics around 
Acquisitions 



• Most of profitability differences are explained gross margin 
ROC 

• This differential capital profitability comes in the short run 
mostly from differences in input utilization rather than price 
or TFPQ differences 

– Both utilization and TFPQ have roles in the longer run 

• Note that TFPQ measured conditional on operating; 
traditional measures using capital stocks rather than flows as 
inputs show larger TFP effects 

Decompositions: Implications 



• Demand must play a role in acquired firms’ initial 
unprofitability 

• We can reject the role of simple price-setting market power—
no differential price levels or changes 

• But lack of price differentiation does not mean no other forms 
of output-market differentiation 

• Rationing occurred during times of low demand 

• Stronger companies were more reputable among buyers and 
had a broader network of connections at trading houses 

Productivity, Profitability, and Demand 



Unrealized Output—Stuff That Isn’t Sold 



• Use 1898 nationwide registry to identify those most likely 
connected to cotton spinners’ output markets 

• Yielded list of 154 individuals 

– 98 cotton yarn traders across Japan who paid more than 50,000 
yen worth of operation tax that year 

– 25 individuals listed as board members of the 4 largest 
incorporated cotton yarn-related trade companies 

– 31 board members and traders registered at Osaka cotton and 
cotton yarn exchange 

• “Trader network” dummy = 1 if firm had at least 1 trader among 
board members and top shareholders (33 of 67 firms) 

• Similar results using shares of stock owned by connected traders  

Measuring Producers’ Connections to Trading 
Houses 



Performance Metrics for In-Network and 
Out-of-Network Producers, 1898-1902 



ROCE Distribution for In-Network and Out-
of-Network Producers, 1898-1902 



Share of Unrealized Output for In-Network 
and Out-of-Network Producers, 1898-1902 



Spindle Utilization Rates of In-Network and 
Out-of-Network Producers, 1898-1902 



Output Prices of In-Network and Out-of-
Network Producers, 1898-1902 



Robustness 

• Measuring TFP using alternative methods: Alternative De 
Loecker functional forms, Blundell-Bond system GMM, index 
number 

– Same implications 

• Multiple alternative control groups in the D-in-D specifications 
created using matching criteria 

– Same implications 

• Placebo test: randomly assign acquisition status to plants and 
use this in specifications 

– Small economic and statistical significance 

 



A possible mechanism 

• A framework that delivers empirical patterns: a managerial 
time allocation decision 

– Owners/managers trade off spending more time managing 
demand (increasing sales) vs. spending less time managing 
production (decreasing productivity) 

– Higher-ability managers are more effective per unit time, 
can raise both sales and productivity 

– It is possible that more productive plants are bought by 
more profitable ones 

• However, we can’t observe manager time allocations in data 
and other possible mechanisms could exist 



Producers Performance with and without 
Educated Engineers, 1898-1902 



Conclusions 

• Asset turnover can happen for many reasons 

• Can be an important mechanism to raise productivity within 
an industry 

• We find this in our case, but the mechanisms are a bit subtle 

• Acquired firms are not initially less productive as much as 
they are less profitable (though their inputs were under 
utilized) 

• Acquisition by better managed and better connected firms 
increased both productivity and profitability of acquired 
assets 



 



The setup 





Acquisitions 

• Proposition 1: In any acquisition, a higher-ability plant owner 
acquires a plant managed by a lower-ability plant owner. Higher-
quality plants are more likely to change ownership than lower-
quality plants. The most common acquisition pattern will be an 
high-ability early entrant with a relatively aged plant acquiring a 
more recent entrant with lower ability but a newer plant. 

 



Implications 

• Proposition 2: The productivity of an acquired plant rises after an 
acquisition. 

• Proposition 3: The profits of an acquired plant increase after an 
acquisition.   

• Intuition: the new manager’s superior ability to manage sales 
allows him to increase the time allocated to managing the 
production facility without sacrificing (or even increasing) actual 
sales at any given price.  



Implications 

• Under suitable functional form restrictions on      λ(u;γ), the ratio of 
effective sales to output in a given plant increases following an 
acquisition, and its profitability increases by more than its TFPQ. 

• Proposition 4: Under suitable parametric restrictions, pre-
acquisition TFPQ of an acquiring plant can be lower than that of an 
acquired plant even if pre-acquisition profitability of an acquiring 
plant is higher than that of an acquired plant.  

 



Within-acquired plants comparisons of productivity, 
not including and including ability control functions  

 Dependent variable: log output (adjusted for 

count). 

Late pre-acquisition dummy -0.017 0.003 -0.053 

(0.028) (0.028) (0.033) 

Early post-acquisition dummy 0.032 -0.021 -0.025 

(0.033) (0.036) (0.045) 

Late post-acquisition dummy 0.111** 0.028 -0.002 

(0.048) (0.048) (0.054) 

Log spindles-days in operation 0.715*** 0.751*** 0.702*** 

(0.039) (0.050) (0.086) 

Log worker-days 0.248*** 0.115*** 0.228*** 

(0.037) (0.032) (0.053) 

Log capacity change -0.090* -0.003 -0.173* 

(0.050) (0.050) (0.092) 

Log fixed cost to output ratio  -0.276***  

 (0.040)  

Log inventory to output ratio   -0.075*** 

  (0.020) 

Constant -1.075* -0.500 -0.742 

(0.544) (0.722) (1.194) 

Plant fixed effects Yes Yes Yes 

Year fixed effects Yes Yes Yes 

Observations 1,248 1,027 572 

R-squared 0.944 0.946 0.943 

 



I wish I had such photos too 
What Bloom et al. saw at Indian plants: dirty and unsafe 

Garbage outside the plant Garbage inside a plant 

Chemicals without any covering Flammable garbage in a plant 



The plant floors were often disorganized and aisles blocked 

Instrument 
not removed 

after use, 
blocking 
hallway. 

Tools left on 
the floor after 

use 

Dirty and 
poorly 

maintained 
machines 

Old warp beam, 
chairs and a 

desk 
obstructing the 

plant floor 



Yarn piled up so high and 
deep that access to back 

sacks is almost impossible 

The inventory rooms had months of excess yarn, often without any formal storage 
system or protection from damp or crushing 

Different types 
and colors of yarn 

lying mixed 

Yarn without labeling, 
order or damp 

protection 

A crushed yarn cone, which is 
unusable as it leads to irregular 

yarn tension 



• Bloom et al. conducted a controlled 
experiment to see if consulting can improve 
this situation (it did) 

• Fast backward 100+ years to August 1898 

• A new manager arrived at Onagigawa Cotton 
Products plant in Tokyo 

• We don’t have photos of what he saw, so here 
is the photo of the man himself 



Hibiya Heizaemon 



• We also have a historic record of what he saw 

– Workers brought portable charcoal stoves and 
smoked inside the plant.   

– Women cooked and ate on the factory floor, 
strewing garbage.   

– Cotton and other materials were everywhere, 
blocking hallways, while workers in inventory 
room played gambling games.   

– And the managerial personnel were out at the 
nearby river fishing  

• Reads like annotation to Bloom’s slides 



• What did Hibiya do? 

• As it turns out, pretty much the same as 
McKinsey consultants in the Bloom team 
– Clean the plant premises, stop work-unrelated and 

hazardous activity 

– Daily productivity meetings with workers 

– Daily inspections of machines and product quality 

– Etc., etc. 

• Only he also had a chance to fire some 
management personnel and station an off-duty 
police officer on the premises for some time 
(consultants cannot do that, right?) 



What about outcomes? 

• Western consultants: 17% productivity 
increase in treated plants  

• Hibiya Heizaemon’s measures: 50% increase in 
TFP in three years after his arrival compared 
to 3 years before. 70% increase in labor 
productivity. 

• Two comparable plants in Tokyo increased 
their labor productivity by just 6% over the 
same period.  



• A controlled experiment like in Bloom et al. is 
an economist’s dream. 

• We do not have a controlled experiment. 

• But we have a multitude of cases where 
similar changes were implemented, motivated 
by the desire to improve plant performance. 

• Most importantly, the impetus and the 
mechanism came from within the industry 
itself. 

 


