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The “Traitorous Eight” (Fairchild Semiconductor founders) 
From left: Gordon Moore, Sheldon Roberts, Eugene Kleiner, Robert Noyce, 
Victor Grinich, Julius Blank, Jean Hoerni and Jay Last. 
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 "Knowing how to bake a cake" is clearly not the same 
thing as "knowing how to bring together all of the 

ingredients for a cake". Knowing how to bake 
a cake is knowing how to execute the 
sequence of operations that are 
specified, more or less closely, in a 
cake recipe. 

- Sidney Winter 
“Toward a neo-Schumpeterian Theory of the Firm,” 1967 



Baldwin taught us most of the simple things every 
M.B.A. knows. He taught us that different parts of the organization 
should be established with different responsibilities.... And 
everything 
was working fine: the development and the pre-production 
engineering for our process and first products was complete; 

we had a thick process spec book 
that recorded all the detailed recipes; 
and we had interested customers. 

- Gordon Moore, recalling origin of Fairchild 



Evidence on heterogeneity of recipes 
  Persistence of profits above the norm (Mueller 1977 and 

subsequent literature) 
  Variability of management practices (Nicholas Bloom et al 

“Management Practices Across Firms and Countries” 2011 
and other work of LSE Center for Economic Performance 

  Overall sectoral TFP differences across countries, variation in 
rates of technology adoption (Comin and Hobijn 2004) 

 … much of “management” and “strategy” as domains of 
study? 

Do recipes generalize the concept of vintages? Ref Arrow (1962) 



output 

production 
recipe 

inputs 



Recipe {0,1,0} 
maps to scalar 
organizational 
capital level θ 

Production involving three operations, each a binary choice 

Recipe {1,0,1} maps to scalar organizational capital level θ’ 







ISO Management Standards (9000, 14000) 

  ISO 9000 addresses “Quality Management” 
–  What an organization does to fulfill: 

  quality and regulatory requirements,  
  enhance customer satisfaction,  
  and achieve continual performance improvement 

  ISO 14000 addresses “Environmental Management” 
–  What an organization does to minimize harmful effects on the 

environment caused by its activities. 
–  And to achieve continual improvement of its environmental 

performance. 
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ISO 9001 Certifications by 
Top 50 Countries (2010) 

Source: ISO Survey 2012 
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The value of adoption, V,  and therefore the incentive to adopt, is 
— increasing in the difference between the global output price and local price 

 The signaling value 
— decreasing in  the average efficiency of current market competitors Θt 

 The learning value 
—  indeterminate with regard to own θt 

Vector of all efficiency values = Θt  
Average efficiency of current market competitors = Θt 
Firm’s own current productive efficiency = θt 

Firm either continues learning by doing (“lbd”), or undertakes formal 
certification process (“adopt”) at cost κadopt 



Aggregate prediction – S-shaped. Diffusion starts slow (correct timing 
of onset is critical), followed by growth at increasing rates, before 
slowing toward the plateau. We examine annual growth rates of ISO 
certifications per country.  

Firms in countries more engaged with global markets most likely to 
pursue ISO. Trade openness as proxy for geographical proximity – 
the PWT Trade Openness index.  

Correlation of economic growth with certification. We predict low rates 
of certification in both Afghanistan and the US; high rates in China 
and other rapidly growing, globally connected countries. 

Correlation between export levels and ISO certification. 



Micro (firm) level 
–  The World Bank Group’s project on Enterprise and Investment 

Climate Surveys (ICS) - BEEPS 2002-2009 unbalanced panel of 
Eastern Europe and Central Asia (ECA) countries. 

Macro (country) level –  
–  Number of ISO certifications from the International Standards 

Organization (ISO) 
  Certification counts per year for the period 1993-2010 for 144 
countries.  
  Annual changes by ISO standard, country, industry and 
region.  

–  Country characteristics (population, income, education, 
institutions, trade) from the World Development Indicators (WDI) 
and the Quality of Government (QoG) Dataset (Teorell et al., 
2011)  

Data 



–  Cross country diffusion of ISO certification 
  ISO certification per 1,000 people  
  Annual real GDP per capita (constant US$)  and the annual 
growth rate of total real GDP. 
  PWT Trade Openness index 
  Human capital, represented by the average number of years 
of education for males. 
  Quality of institutions – the ICRG Quality of Government 
Index.  
  Legal origins – the La Porta et al. (1998) five-category 
dummy variable for the origins of the legal systems. 
  Services value-added (current US$)  
  Latitude 

Variables 



–  Firm level adoption choice 
  ISO certification status – binary variable that is one if it is 
certified in any of the ISO standards and zero otherwise. 
  Innovation activity – has a website, uses email, has 
broadband internet. 
  Exporting status, firm size, firm age. 
  Value of fiscal year total sales (revenue). 
  Total labor. 
  Foreign stake – binary variable (one if firm has some foreign 
shareholding and zero otherwise). 

Variables 



Firm level adoption 
–  Bivariate probit model of ISO adoption and exporting activity. 
–  Van de Ven and Van Pragg (1981) Probit model with sample 

selection. 
Cross country diffusion of ISO certification 

–  The population-averaged panel-data models by using GEE to 
estimate adoption rates 

–  The linear regression with panel-corrected standard errors, to 
estimate levels of adoption. 

–  The Heckman selection model to test for selection bias in our 
diffusion model. 

Estimation 
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Firm level adoption 
–  Exporting not significantly associated with ISO adoption. 
–  ISO certification strongly associated with greater exporting 

activity, at the 1% level. 
–  Firms that maintained a website (greater innovation capability), 

recorded higher sales per worker, were larger in size, and had 
foreign shareholding were the most likely to adopt ISO 
certification.  

–  Significant selection bias in the choice to export – firms selecting 
into ISO certification more likely to also export. 

–  After controlling for selection into ISO certification, all other 
covariates of exporting activity are insignificant. 
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Cross country diffusion of ISO certification 
–  ISO certification diffused rapidly over the period under review. 

On average, certifications across all countries  was increasing by 
1.2% per year, significant at the 1% level. 

–  Significant determinants of increased adoption include per capita 
real GDP, average education, the quality of institutions, trade 
openness, and service value added. 

–  Firms in Europe and the Far East countries were the leading 
adopters, while North American firms were significantly less 
likely to adopt ISO certification. 

–  ISO adoption is highest in countries with English legal systems 
and lowest for Scandinavian legal systems. 

Preliminary Results 



Cross country growth in ISO certification adoption 
–  Growth in ISO certification has gradually declined over the 

period under review. On average, the rate of adoption of 
certification declined by between six and 11.6 percentage points 
per year, significant at the 1% level. After faster growth through 
1996, adoption rates rapidly declined from 1999 onwards. 

–  This decline in the rate of adoption has been highest for 
countries with higher per capita real GDP. For a 1% increase in 
per capita real GDP, the difference in the expected mean rate of 
adoption is -0.244 percentage points. 

–  North America has recorded significantly higher deceleration in 
adoption than the rest. 

–  Growth in adoption has been highest in countries with Socialist 
legal systems. 

Preliminary Results 
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