Online Supplementary Materials for “The Absolution of History: Cuban living standards after Sixty years of Revolutionary Rule” by John Devereux
The appendix provides sources and methods along with additional results. I begin by outlining the GDP and consumption indices for 1957 to 1985. Next, I discuss modifications to the Cuban national accounts, turning then to purchasing power parity (PPP) adjusted income comparisons for Cuba. I conclude by discussing the dimensions of Soviet and Venezuelan aid along with additional results for the HDI index. 
1. GDP from 1957 to 1985 
I measure Cuban GDP using a quantity based methodology taken from the literature on the Soviet Union. The standard United Nations national accounting approach calculates GDP by deflating nominal magnitudes by appropriate price indices. For the most part, researchers found it difficult to apply deflation to planned economies as price data was often unavailable and nominal magnitudes contained considerable double counting.
 In response, Western economists measured GDP for the Soviet Union and other planned economies by forming sectoral output indices from data on quantities and then aggregating upwards to form GDP. I adopt this approach. My work is influenced by Nutter (1962), Moorsteen and Powell (1966), and Kaplan (1969) – all for the Soviet Union.
 
Conceptually, the quantity approach yields GDP that is comparable to the GDP measures used in Western Economies. In practice, there were difficulties with output GDP indices for planned economies. First, base year weights required considerable imputation as well assumptions about the return to capital etc. I avoid this problem by using 1957 Cuban prices which are market based. Second, as emphasized by Boretsky (1987) and Ussher (1976, 1980), the quantity approach often misses quality improvements. For example, if we measure auto output using the number of autos produced then we miss quality improvements through changes in size, fuel efficiency etc which occur over time. Third, it proved especially challenging to introduce new products into output indices. Finally, the GDP measures from the output side required that real value-added moves with real gross output which may not be the case. Of course, items two, three and four occur for all economies but they proved particularly thorny for planned economies.
 I will discuss each problem when it arises. 
Table A1 gives the overall sectoral weights, repeating the Table from the text.

TABLE A1
 Sectoral Weights for 1957


	
	
	Weights I
	Weights II

	
	Agriculture
	
	0.241

	
	   Sugar
	0.129
	

	
	   Non-Sugar
	0.112
	

	
	Manufacturing
	
	0.244

	
	   Sugar
	0.096
	

	
	   Non-Sugar
	0.148
	

	
	Electricity
	
	0.016

	
	Construction
	
	0.040

	
	Transport and communication
	
	0.055

	
	Trade
	
	0.157

	
	Housing
	
	0.074

	
	Government and services
	
	0.173

	
	
	
	

	
	GDP
	
	1.000


Source: Authors calculations.
Turning to sources, I rely on de-classified CIA reports as well as Oshima (1961) to construct the 1957 benchmark. Oshima (1961) is well known but the CIA research requires some introduction. The CIA handbooks (1968, 1970, and 1972) measured Cuban income from the output and expenditure sides with 1957 prices. The CIA classified these data during the Cold War. As a result, few scholars are aware of their existence. For the most part, the CIA handbooks provide results with some disaggregation but without complete documentation and without underlying data. Overall, the CIA seems to have done careful work and I have independently confirmed some of their results.
 
The Sectoral Indices

Agriculture 


I follow the traditional Cuban breakdown of agriculture into sugar and non-sugar where I include forestry and fishing in non-sugar agriculture. Table A2 provides the 1957 agricultural weights adapted from CIA (1968). As it turns out, the weights are close to Oshima (1961) for 1953. The CIA calls its weights Gross National Product originating in agriculture, but they are best seen as shares in gross agricultural output.

TABLE A2

1957 Weights for Agriculture
	
	
	Weight

	
	Sugar
	0.534

	
	Industrial Crops
	0.068

	
	Food Crops
	0.185

	
	Livestock Products
	0.199

	
	Forest Products
	0.007

	
	Fishing
	0.007

	
	Total
	1.000


Source: Authors calculations.
Sugar accounts for fifty percent of output. Food crops and livestock products are the next largest sectors.
 

After the revolution, Cuba published data for agricultural products moving through the state procurement system. This excludes items consumed on farms and items sold directly by farmers to consumers. The most useful data source for agriculture is the FAO as it provides data on production. The current FAO series starts in 1961 but previous FAO publications cover earlier years. 
I use CIA data for 1957 to 1965 taken from the CIA handbooks and the U.S Department of Agriculture (1962), crosschecked by FAO data. The FAO, CIA and Brundenious series for agriculture are close from 1957 to 1965. From 1965 to 1980, I use Brundenius (1984) and for the remaining years the FAO. 
My estimates differ from Pérez-López (1987) who finds agricultural output doubled from 1965 to 1982 while I show agricultural output increased by fifty percent over these years – the differences are partly explained by livestock where Pérez-López shows output doubles while I find a sixteen percent increase. 
Strictly speaking, the output indices for agriculture require that the ratio of inputs to gross output be constant over time. This is not the case for Cuba where agriculture, and particularly sugar, increased its use of inputs such as fertilizer, pesticides and machinery during the 1970’s and 1980’s. As such, the gross output index will exaggerate the growth of agricultural valued added.
 
Manufacturing

Table A3 provides the 1957 value added weights for manufacturing taken from CIA (1968, 1970). The weights are consistent with the later independent work by Pérez-López (1977) on the structure of Cuban industry during the 1950’s. As expected, sugar dominates manufacturing. By 1957, however, Cuba possessed a solid manufacturing base with considerable production outside sugar, food and tobacco. 
I construct the manufacturing sub-indices from three sources. The CIA provides indices from 1957 to 1970 with some, but not all, underlying data. Brundenius (1984) provides indices from 1961 to 1980 with underlying data and Pérez-López (1987) provides indices from 1965 to 1982 with data and complete documentation. Finally, Zimbalist and Brundenius (1991) present an industrial production index without providing prices, quantities or sub-indices.
TABLE A3

Manufacturing Weights for 1957 

	
	Sugar
	0.420

	
	Food Processing
	0.100

	
	Tobacco and Beverages
	0.121

	
	Textiles and Apparel
	0.106

	
	Chemicals and Rubber
	0.079

	
	Mining, Metallurgy and Machinery
	0.072

	
	Petroleum Refining
	0.027

	
	Paper and Printing
	0.030

	
	Construction Materials
	0.030

	
	Other Industry
	0.016

	
	Total
	1.000


Source: Authors calculations.

I cannot extend the CIA indices beyond 1970 as this requires the Cuban prices used in the CIA calculations which I have not found. The other option is to chain the CIA indices to indices from Pérez-López (1987) or Brundenius (1984). The drawback of chaining is that the indices use different base year prices.
 Brundenius (1984) relies on 1978 Cuban prices. Pérez-López (1987) measures GDP using 1974 prices drawn mainly from Guatemala while Zimbalist and Brundenius (1991) use mostly 1981 Cuban prices.
 The CIA does not provide estimates for 1959 and 1960 while Pérez-López (1987) ends in 1982.
There is also reason to believe that the manufacturing index may understate growth. As noted in the article, the reliance on 1957 prices will tend to overstate growth but there are forces working in the other direction for manufacturing. The coverage of the Cuban statistical annuals for industrial products did not increase much over time. Hence, the manufacturing index may suffer from a new good bias which will understate growth. The problems are most acute for the chemical and the mining/machinery indices.
 Along similar lines, the manufacturing index ignores the improvements in quality that may have taken place particularly in the new sectors.
Finally, there is a widespread belief that the quality of consumer goods, fell in the early 1960’s with the move to planning. This claim appears in the CIA handbooks and in popular reports for the period. While some quality decline may have occurred for these items, it is difficult to quantify. The bias, if it exists, will overstate growth. 
I construct the manufacturing sub-indices as follows:

Sugar. Sugar is from various CIA handbooks where I interpolate for 1959 and 1960 with Brundenius (1984). My estimates are consistent with Pérez-López (1987) but they are above Brundenius (1984) after 1968.

Food Processing. From 1957 to 1965, I use the CIA indices. Thereafter, I rely on Pérez-López (1987). I use simple interpolation for 1959 and 1960 while the extrapolation from 1982 to 1985 uses data from various CIA reports. From 1965 to 1982, output grows by twenty-five percent using Pérez-López (1987) whereas Brudenius (1984) shows output doubling. Pérez-López is consistent with data on agricultural production and with Cuban retail sales while Brundenius (1984) is not.

Tobacco and Beverages. From 1957 to 1965, I rely on the CIA indices and thereafter Pérez-López (1987). For 1959 and 1960, I interpolate with Brundenius (1984) and I extrapolate from 1982 to 1985 using beer and cigarette production from CIA publications. As it turns out, Pérez-López (1987) shows a slight fall in output between 1965 and 1980 while Brudenius shows output increased by seventy-five percent. The Cuban retail sales data support Pérez-López over Brundenius.

Textiles and Apparel. From 1957 to 1965, I use the CIA indices with simple interpolation for 1959 to 1960. Thereafter I use Pérez-López (1987) who shows a smaller increase than Brundenius (1984). The retail data accord more closely with Pérez-López. I extrapolate from 1982 to 1985 with data on cotton textiles and shoe production from the CIA annuals. 
Chemicals and Rubber. From 1957 to 1965, I take the CIA indices. Thereafter I use Pérez-López (1987) who shows a smaller increase compared to Brundenius (1984). For this case, retail sales do not allow a cross-check. The CIA indices go to 1970 and are roughly consistent with Pérez-López. Brundenius (1984) obtains a higher growth rate as he has larger weights on the faster growing items. It may be the case that Pérez-López (1987) understates production, perhaps considerably. 
Mining, Metallurgy and Machinery. This sector shows large increases in output from a small base as Cuba attempted to form a capital goods sector. Brundenius (1984) shows a five-fold increase from 1965 to 1980 while Pérez-López (1987) shows a three-fold increase where the series from Pérez-López and Brundenius diverge after 1974. I chose the CIA indices from 1957 to 1965 where I assume output is constant for 1959 and 1960 and Pérez-López (1987) thereafter where I extrapolate to 1985 using production data for detergents, rubber tires, phosphate and sulphuric acid. As with chemicals and rubber, Pérez-López (1987) may understate growth.

Petroleum Refining. All sources show similar trends. I rely on CIA indices from 1957 to 1965 and Pérez-López (1987) thereafter. I interpolate for 1959 and 1960 with Brundenius (1984) and I use the CIA annuals to extrapolate from 1982 to 1985.
Paper and Printing. I use the CIA indices from 1957 to 1965 and then Pérez-López (1987) to 1982. Brundenius (1984) does not provide an index for this sector. I use simple interpolation for 1959 and 1960 and I use imports of paper raw materials to extrapolate from 1982 to 1985.
Construction Materials: For this sector, Pérez-López (1987) shows larger growth than Brudenius but his index is not consistent with CIA data on cement production, bricks, lumber etc. whereas Brundenius is. I use the CIA index to 1965 and then Brundenius (1984) to 1980 where I extrapolate to 1985 using cement and timber production from the CIA annuals.

Other Manufacturing. CIA to 1965 with Pérez-López (1987) thereafter. I assume output is constant for 1959 and 1960. I use the total for other manufacturing sectors to extrapolate from 1982 to 1985.
Table A4 provides manufacturing output in 1957 prices.
TABLE A4

Manufacturing Output in 1957 prices

Million Cuban Pesos
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Food
	Tobacco and
	Textiles, Leather
	Chemicals
	Mining, metallurgy
	Petroleum
	Paper and
	Construction
	Other
	

	year
	Sugar
	Processing
	Beverages
	Apparel
	Rubber
	Machinery
	Refining
	Printing
	Materials
	Industry
	Total

	1957
	310
	74
	89
	78
	58
	53
	20
	22
	22
	12
	738

	1958
	315
	71
	85
	71
	59
	48
	40
	23
	23
	10
	745

	1959
	325
	78
	100
	74
	59
	46
	37
	29
	21
	11
	780

	1960
	319
	85
	95
	77
	59
	44
	34
	29
	25
	11
	778

	1961
	365
	90
	85
	80
	60
	42
	30
	35
	30
	12
	829

	1962
	265
	89
	87
	39
	69
	43
	33
	36
	27
	10
	698

	1963
	210
	85
	92
	82
	69
	42
	35
	39
	28
	13
	695

	1964
	250
	86
	102
	88
	71
	45
	33
	39
	26
	13
	753

	1965
	330
	87
	106
	87
	54
	52
	34
	37
	27
	13
	827

	1966
	243
	92
	112
	86
	55
	69
	35
	33
	25
	13
	764

	1967
	336
	88
	124
	92
	65
	64
	37
	40
	33
	14
	894

	1968
	287
	95
	128
	91
	61
	57
	36
	41
	24
	13
	832

	1969
	249
	93
	132
	85
	23
	51
	40
	41
	17
	13
	744

	1970
	431
	93
	86
	72
	29
	63
	42
	40
	18
	14
	890

	1971
	307
	98
	63
	85
	66
	107
	44
	44
	27
	16
	858

	1972
	240
	100
	71
	91
	77
	116
	46
	49
	36
	18
	845

	1973
	272
	98
	80
	97
	81
	148
	50
	59
	42
	18
	946

	1974
	289
	100
	80
	99
	95
	159
	52
	64
	43
	22
	1,004

	1975
	310
	105
	84
	110
	104
	191
	55
	73
	49
	25
	1,105

	1976
	298
	109
	82
	107
	99
	167
	51
	73
	52
	26
	1,065

	1977
	336
	117
	85
	103
	79
	163
	54
	94
	55
	27
	1,113

	1978
	376
	118
	90
	113
	89
	171
	55
	104
	57
	30
	1,204

	1979
	382
	117
	92
	108
	80
	195
	57
	111
	57
	30
	1,229

	1980
	339
	124
	93
	109
	87
	150
	56
	104
	58
	32
	1,152

	1981
	391
	137
	89
	118
	99
	176
	56
	110
	63
	34
	1,272

	1982
	397
	141
	102
	95
	86
	140
	59
	104
	62
	32
	1,217

	1983
	371
	157
	104
	97
	86
	155
	60
	91
	62
	32
	1,214

	1984
	387
	158
	111
	96
	92
	137
	59
	101
	64
	33
	1,238

	1985
	393
	167
	111
	106
	95
	155
	58
	119
	61
	35
	1,300

	1986
	372
	169
	111
	111
	86
	160
	59
	137
	64
	35
	1,301


Source: Authors calculations
Other Sectors

Electricity: Declassified CIA handbooks (1968, 1970, 1972) and the CIA statistical reviews (1984, 1989). Pérez-López (1987) shows a series for electricity with higher growth.

Construction: I rely on the CIA construction indices to 1970. Thereafter, I measure output using data on inputs - cement, lumber and bricks from various CIA yearbooks along with employment in construction where I assume the employment share in gross output is fifty percent. I interpolate for 1959 and 1960 with Brundenius (1984).
Transportation and Communications. I use CIA indices to 1965 where I use simple interpolation for 1959 and 1960. I then form an index using quantity data from Pérez-López (1987) with the following weights, also from Pérez-López.


	
	Rail
	0.05

	
	Motor
	0.47

	
	Maritime
	0.21

	
	Air
	0.05

	
	Cargo Handling
	0.11

	
	Communications
	0.11


The resulting index shows a ratio of output in 1982 to 1965 of 2.4. The Zimbalist and Brundenius (1991) index for transport and communication shows a ratio of 4.1. They derive their estimates from official Cuban MPS (Material Product System) numbers which did not properly adjust for inflation, see Pérez-López (1991) and hence may overstate growth. I extrapolate from 1982 to 1985 with total passenger trips and total freight from CIA publications.
Wholesale and Retail Trade. Pérez-López (1987) measures output for this sector by employment. His index likely understates growth since output per worker in this sector almost certainly increased. I form an index for trade by assuming output is proportional to imports plus manufacturing excluding sugar using weights from Ward and Devereux (2012). These weights refer to 1953. I assume that they also hold for 1957. For manufacturing less sugar, I used the manufacturing indices described previously. I form an index for real imports by deflating nominal imports by the UNCTAD import price index for Cuba. The resulting index for wholesale and retail trade shows a growth rate of eighty percent between 1962 and 1982. Zimbalist and Brundenius (1991) show slightly higher growth for these years using an index derived from the official Cuban MPS measures. Their trade series is characterized by extraordinary instability. For example, wholesale/retail trade falls by thirty percent between 1977 and 1980 where other indicators suggest the economy grows.

Housing. Brudenius (1984), Pérez-López (1987) and Zimbalist and Brundenius (1991) do not include the services from housing in their measures of GDP. The omission is an important one as housing comprises seven percent of GDP in 1957 (Table 1). Brundenius (1984) provides a series on the number of houses to 1980 which also appears in Mesa-Lago (1981). Locay and Roberts (2012) provide a series to 2008. Ideally, I would use measures of housing quality such as square feet per capita etc. Such data do not appear to exist. I adopt the Brundenius (1984) series for housing along with his rough adjustment for quality improvements reflecting access to electricity and sanitary facilities. I extend his series to 1985 with Locay and Roberts (2012).

Government and Services. Following Moorsteen and Powell (1966), Kaplan (1969) and various CIA studies of the Soviet Union, I measure the output of government and personal services by employment where employment is from the CIA handbooks, Brundenius (1984) and other sources. Using person hours or person hours adjusted for educational levels would provide a better measure of output but these data do not appear to be available. It is surely the case that the resulting index for government and services understates growth, see Boretsky (1987), but there is no obvious alternative. 
I find the ratio of service output in 1982 to 1965 is 1.01 reflecting the decline in some personal services under communism. Pérez-López (1987) finds a ratio of service output of 3.35 implying exceptional growth rates for services by international standards. Indeed, he shows services increased by more than industrial production which is unusual for a planned economy. 
 
Table A5 gives the sectoral indices along with GDP from 1957 to 1985. 
TABLE A5

Sectoral Output and GDP in 1957 prices

Million Cuban Pesos
	year
	Agriculture
	Manufacturing
	Electricity
	Construction
	Transport
	Trade
	Housing
	Gov and services
	GDP

	1957
	730
	738
	47
	120
	165
	476
	224
	524
	3,024

	1958
	700
	745
	50
	100
	150
	475
	224
	534
	2,977

	1959
	734
	780
	56
	109
	150
	462
	232
	544
	3,066

	1960
	747
	778
	62
	131
	150
	407
	245
	554
	3,076

	1961
	800
	829
	60
	145
	150
	453
	253
	554
	3,244

	1962
	620
	698
	59
	150
	140
	454
	258
	565
	2,945

	1963
	525
	695
	60
	130
	145
	499
	264
	576
	2,894

	1964
	570
	753
	63
	135
	165
	556
	268
	576
	3,086

	1965
	665
	827
	67
	145
	190
	508
	273
	587
	3,261

	1966
	615
	764
	71
	155
	193
	537
	279
	552
	3,165

	1967
	705
	894
	76
	175
	202
	576
	283
	519
	3,430

	1968
	708
	832
	81
	175
	224
	602
	288
	489
	3,400

	1969
	726
	744
	88
	147
	240
	595
	292
	460
	3,291

	1970
	878
	890
	92
	152
	239
	592
	295
	437
	3,574

	1971
	729
	858
	94
	182
	243
	636
	297
	395
	3,433

	1972
	700
	845
	106
	215
	230
	621
	302
	389
	3,408

	1973
	727
	946
	105
	238
	233
	674
	308
	412
	3,643

	1974
	762
	1,004
	113
	257
	253
	709
	314
	434
	3,848

	1975
	791
	1,105
	123
	297
	305
	850
	319
	464
	4,254

	1976
	827
	1,065
	135
	333
	341
	847
	324
	482
	4,353

	1977
	890
	1,113
	145
	385
	348
	862
	330
	465
	4,538

	1978
	991
	1,204
	159
	404
	371
	876
	335
	503
	4,844

	1979
	1,001
	1,229
	176
	388
	384
	852
	340
	530
	4,901

	1980
	947
	1,152
	186
	375
	413
	862
	345
	537
	4,818

	1981
	1,013
	1,272
	198
	390
	441
	930
	348
	574
	5,165

	1982
	1,047
	1,217
	207
	378
	448
	924
	357
	594
	5,172

	1983
	1,019
	1,214
	217
	395
	446
	995
	369
	627
	5,283

	1984
	1,110
	1,238
	231
	423
	451
	1,077
	381
	659
	5,570

	1985
	1,050
	1,300
	229
	449
	455
	1,140
	393
	679
	5,696

	1986
	1,061
	1,301
	247
	459
	467
	1,150
	393
	701
	5,779


Source: Authors Calculations

Other GDP indices

Table A6 provides the GDP index of this article along with previous GDP series. To allow comparability, I set 1965 equal to 100 for all series. 
The CIA indices cover 1957 to 1975. While there are differences from year to year with the GDP index of this article, the broad trends are similar. Pérez-López (1987) uses a similar methodology to this article but he shows higher growth rates. As discussed earlier, the differences are due to his higher growth rates of services and agriculture and his omission of housing. Brundenius (1984) and Zimbalist and Brundenius (1991) estimate GDP using similar measures as this article for industry and agriculture while adopting official Cuban estimates for other sectors. They show GDP is 3.20 times higher in 1985 as compared to 1962 whereas my estimate is 1.94. As argued earlier, the Zimbalist and Brundenius (1991) industrial production index appears to overstate growth and the official measures they use for other sectors are suspect. Bear in mind also that my estimates, along with the CIA, use 1957 base year prices which likely overstate growth through the Gerschenkron effect as compared to the later prices used by Pérez-López (1987), Brundenius (1984) and Zimbalist and Brundenius (1991). All indices face the problems of new good bias and quality change.
Table A6

Comparing GDP Indices
1965 = 100

	Year
	CIA
	Brundenius

(1984)
	Pérez-López (1987)
	Zimbalest and

Brundenius (1991)
	This Article

	1957
	87
	
	
	
	93

	1958
	85
	81
	
	
	91

	1959
	
	86
	
	
	94

	1960
	
	87
	
	
	94

	1961
	102
	90
	
	
	99

	1962
	87
	89
	
	81
	90

	1963
	89
	90
	
	86
	89

	1964
	87
	99
	
	95
	95

	1965
	100
	100
	100
	100
	100

	1966
	96
	98
	105
	99
	97

	1967
	105
	100
	118
	107
	105

	1968
	102
	106
	111
	112
	104

	1969
	104
	104
	110
	112
	101

	1970
	109
	103
	105
	121
	110

	1971
	104
	102
	114
	123
	105

	1972
	101
	111
	119
	136
	105

	1973
	107
	125
	130
	143
	112

	1974
	110
	136
	137
	154
	118

	1975
	114
	150
	144
	168
	130

	1976
	
	163
	148
	174
	134

	1977
	
	177
	155
	186
	139

	1978
	
	188
	164
	202
	149

	1979
	
	192
	168
	206
	150

	1980
	
	197
	164
	200
	148

	1981
	
	215
	178
	228
	158

	1982
	
	
	182
	236
	159

	1983
	
	
	
	244
	162

	1984
	
	
	
	255
	171

	1985
	
	
	
	260
	175


Sources: See text.
2.
The Cuban National Accounts after 1985
The Cuban authorities provide GDP for 1985 onwards drawn up, with some exceptions, according to United Nations procedures. They estimate GDP from the output and expenditure sides. I concentrate on the output side to be consistent with the GDP index of the last section. Since the output side results are given in greater detail it is also possible to re-weight.
The authorities provide GDP series with different base year prices, constructed with different United Nations (1968 and 1993) methodologies. The official series also show large revisions which are not explained making it difficult to construct a consistent series. Fortunately, the United Nations provide a series from 1985 using data supplied by the Cuban authorities.
 
As it turns out, the Cuban national accounts diverge from the standard United Nations national account methodology in two ways. First, Cuba does not measure government provided services at cost - rather it uses what it calls “social valuation”. In simple terms, Cuba values the goods and services provided by the public sector at Cuban determined prices. Such services are valued at cost for other economies. Pérez-López and Mesa-Lago (2010) and Pérez-López (2019) draw attention to this issue.

A second problem with Cuban GDP has attracted less attention. Since the early 2000’s, Cuba sent doctors and other professionals to work in Venezuela and elsewhere. Cuba is compensated for their services. The exact amount is unknown but revenue from such services comprises the bulk of Cuba’s export of services which is now, by far, the largest earner of foreign exchange. Cuba seems to include these revenues in domestic production. For example, the production of medical services in Venezuela appears in the value-added series for Cuban healthcare. 
To show the effects of these problems, Figure A1 tracks sectoral output indices (1989 = 1.00) for the main sectors taken from the United Nations where healthcare is in other activities (ISIC J-P).
 
The numbers, even by Cuban standards, are remarkable. All indices move closely until the late 1980’s. With the fall of communism, the output indices for agriculture, construction and industry collapse. Agriculture never regains its 1989 level. Wholesale trade recovers its 1989 level only in 2013 while construction recovers its 1989 level in 2017. The crucial index is “other activities” which covers personal services, education, healthcare and government services (ISIC J-P). If we are to believe the index, there is a slight dip during the special period followed by a very rapid increase after 2000. Overall, the index increases two and half times from 1998 to 2017 – an annual growth rate of five percent. 

Figure A1
Sectoral Output Indices – 1985-2017
1989 = 1.00
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Source: United Nations national accounts database.
As should be clear from Figure A1, any increase in GDP relative to 1989 comes from the (ISIC J-P) sector as well as from retail/wholesale trade, which includes tourism, and transportation. The problem, as mentioned earlier, is that the Cuban authorities do not measure output in the (ISIC J-P) activities using standard methods. In the case of education and healthcare, domestic data on inputs such as doctors and hospitals do not show the rapid growth suggested by the sectoral indices.
 The other problem is that the index appears to include medical services produced by Cuban professionals in Venezuela and elsewhere after 2000. This item might be better seen as factor income from abroad or perhaps even as a transfer. 
Suppose that the indices covering government, education etc, are mis-measured. What can be done? The next figure compares the official GDP per capita index against an alternative GDP index which assumes that output in “other activities” moves in conjunction with the aggregate for all other sectors in the economy. This is a conservative assumption, but it captures what we know about service growth volumes. I use 1989 weights.

The revised GDP series shows that output declines during the special period by fifty percent as compared to fall of forty percent in the official accounts. The recovery is also slower than the official numbers suggest. Cuban living standards, as measured by amended GDP per capita for 2017, are about sixteen percent above the 1980’s peaks as compared forty five percent for official GDP per capita.
 
Figure A2
Alternative GDP Indices 1985 to 2017

1989 = 1.00


[image: image2.png]170

1.50

1.30

== == Alternative

1.10

=)
&
S

0.70

0.50

030




Source: United Nations national accounts database and authors calculations. I use 1989 weights to form the alternative index.
The revised estimates relate to GDP. If the income from Cuban professionals abroad is best seen as factor income then, ideally, I would also calculate GNI. This turns out to be exceptionally difficult. I return to GNI in a later section when I discuss transfers from Venezuela.

Finally, Cuba saw large fluctuations in its terms of trade during revolutionary rule. There is the sugar boom on world markets of the early 1970’s and for other years its export prices were artificially propped up by subsidies from the Soviet Union and other planned economies. As is well known, GDP can mislead for small economies with large changes in the terms of trade. Typically, this leads to divergences between volume measures of GDP and consumption.
 There two ways to deal with terms of trade changes in the national accounts. One can adjust GDP for changes in the terms of trade or one can measure consumption directly. I adopt the latter approach as the data required for the terms of trade adjustment, import and export deflators and import and export volumes, are of questionable quality for Cuba during central planning while better data exists with which to form a consumption index.

3.
Consumption 1957-1985

To construct the consumption indices, I follow procedures developed by CIA analysts in their work on Soviet Consumption as summarized by Schroeder and Denton, (1982).
 My index measures consumption with quantity data, kgs of food etc, derived from the Cuban statistical annuals and other sources.
The consumption index is also in 1957 prices. Table A7 provides the expenditure weights derived mainly from Oshima (1961).
 I lack the data to construct indices for all categories of spending and the third column in the table gives the expenditure shares for covered items which account for eighty-five percent of total spending.
 The implicit assumption is that omitted items move with the covered aggregate. This assumption may impart an upward bias as some of the omitted items appear to have declined or increased at a slower rate as compared to the covered items. This is certainly true for household and personal services and may also be the case for recreation and entertainment. Once again, I expect the 1957 weights will exaggerate consumption growth through the Gerschenkron effect, of which more later. Finally, there is the vexed question of quality change which exists for all indices based on quantity data.

I construct two indices, consumption excluding government provided education and healthcare which I term household consumption and consumption including healthcare and education which I term total consumption. This is to reflect the fact that after the revolution education and healthcare is financed by the government, which was not the case before. 
Table A7

Consumption Weights for 1957
	
	
	Weights I
	Weights II

	
	Food
	0.356
	0.422

	
	Alcohol
	0.057
	0.068

	
	Tobacco
	0.043
	0.051

	
	Clothing
	0.068
	0.081

	
	Housing
	0.093
	0.110

	
	Household durables
	0.047
	0.055

	
	Transport
	0.037
	0.044

	
	Health
	0.094
	0.111

	
	Education
	0.049
	0.058

	
	Household services
	0.069
	

	
	Communication
	0.004
	

	
	Recreation and entertainment
	0.063
	

	
	Misc
	0.021
	

	
	Total consumption
	1.000
	1.000


Source: Authors calculations.
Equation (1) gives the consumption index where C(.) is a quantity index and X represents quantity indicators for each item of consumption. 

(2)
C (p1957, Xjt, Xj1957) = ∑jXjt/Xj1957
Food. After 1961, I measure food consumption with food quantities taken from FAO food balance sheets. The FAO estimates cover all food consumption and not just the portions going through official channels. From 1957 to 1961, I draw on the CIA reports plus U.S Department of Agriculture (1962) and Brundenius (1984). The drawback of the FAO food quantities is that they miss improvements in packaging and processing. While such improvements were certainly present in Cuba, a countervailing force is that the revolution reduced the efficiency of food distribution. First, there is the closing of large stores in the aftermath of the revolution. Second, there is the expropriation of small retail stores and street vendors during the “revolutionary offensive” of 1968. To this day food retailing remains primitive in Cuba.
 The 1957 food prices are from sources used in Ward and Devereux (2012).
Alcohol. Beer consumption per capita. Before 1965, I use production from various CIA handbooks. After 1965, I rely on estimates of beer distributed through official channels from Brundenius (1984) and Locay and Roberts (2012). All sources show similar trends.

Tobacco. Cigarettes per capita. From 1957 to 1965, I use production less exports from various CIA handbooks. After 1965, I take the CIA estimates of cigarettes distributed through official channels. 
Clothing. I use Brundenius (1984) who provides a clothing index in Cuban prices from 1958 to 1980. The sources for his estimates for early years are not clear but he may have had access to unpublished official data. Locay and Roberts (2012) provide a clothing index starting in 1966. The trends are similar in both sources. Clothing consumption is exceptionally volatile as items appear and then disappear from stores.
Housing. Is described in the section on GDP.

Durables. For 1957 to 1965, I use imports of consumer durables in constant prices from the CIA handbooks. After 1965, I use the durables consumption index from Locay and Roberts (2012).

Transportation. The transport index consists of three elements - purchases of automobiles, operation of transport equipment and public transport combined with the following 1957 weights.

	
	Purchase of automobiles
	0.22

	
	Operation of equipment
	0.15

	
	Public transport
	0.63


I proxy automobile purchases by auto imports from the CIA. As is well known, auto imports fell dramatically after the revolution. In addition, the source of imports changes from the U.S to the Eastern Bloc with lower quality. Of course, auto quality increased over time even for the Eastern bloc. I assume the effects offset. In addition, I assume that all auto imports were for final consumption which is unlikely to be the case. 
Next, I assume expenditures on the operation of automobiles are proportional to the stock of automobiles. Estimates of the stock of vehicles are available for 1958 and isolated years after and the CIA provides annual auto imports which I combine with the isolated stock estimates to provide an annual series on the stock. Finally, I measure public transportation using kilometers of public transportation travelled per capita as calculated from various CIA handbooks. 

Education. I assume output equals enrollment where I do not distinguish between education levels. Total enrollment in schools at all levels is from Brundenius (1984) and Locay and Roberts (2012). 
Healthcare. Brundenius (1984) provides an index for healthcare from 1958 to 1980 which I accept. I assume 1957 equals 1958. I extend Brundenius to 1985 using Locay and Roberts (2012).

The consumption index uses 1957 prices. As mentioned earlier, relative prices change after 1957 which through the Gerschenkron effect should lead to a higher growth than later period prices. This appears to be the case. Consider, education/healthcare and consumer durables. The revolutionary authorities emphasized education early on, increasing inputs. They increased healthcare a little later, from the mid-1960’s. Education and healthcare rose at a faster rate than other consumption items. The available data on costs from the government accounts suggests that relative price of education and healthcare fell – it would appear because of lower labor costs. By 1980, the share of healthcare/education in consumption at fixed 1957 prices had increased to thirty percent but it was lower in current prices. 
The consumption of consumer durables fell after the revolution and never recovered. We would expect their relative prices to increase and the scattered information from black market prices shows this occurred. As noted above, healthcare grows at a faster rate while consumer durables decline. Thus, moving to late period prices will reduce consumption growth – perhaps considerably.
 
Table A8 provides consumption in 1957 Cuban pesos. 
Table A8 
Consumption in 1957 prices

Million Cuban Pesos

	
	Food
	Alcohol
	Tobacco
	Clothing
	Housing
	Durables
	Transport
	Health
	Education
	Total

Consumption

	1957
	865
	138
	106
	165
	225
	113
	90
	228
	120
	2,050

	1958
	864
	132
	110
	168
	229
	109
	90
	232
	120
	2,055

	1959
	771
	149
	121
	209
	237
	21
	77
	254
	182
	2,021

	1960
	763
	168
	133
	168
	251
	22
	82
	253
	192
	2,033

	1961
	621
	193
	146
	122
	259
	21
	86
	248
	253
	1,949

	1962
	681
	131
	155
	161
	264
	18
	76
	259
	271
	2,015

	1963
	749
	122
	165
	178
	270
	18
	86
	265
	288
	2,141

	1964
	796
	136
	175
	215
	274
	36
	93
	279
	348
	2,352

	1965
	826
	125
	171
	220
	279
	27
	100
	291
	306
	2,344

	1966
	806
	137
	181
	168
	285
	27
	98
	309
	297
	2,309

	1967
	909
	172
	191
	171
	290
	39
	118
	328
	308
	2,525

	1968
	1,021
	137
	204
	169
	294
	27
	141
	325
	309
	2,628

	1969
	1,047
	136
	226
	149
	299
	23
	139
	346
	315
	2,679

	1970
	1,180
	161
	193
	150
	302
	36
	138
	317
	328
	2,805

	1971
	1,225
	204
	110
	184
	304
	53
	151
	329
	347
	2,906

	1972
	1,185
	247
	103
	214
	309
	49
	156
	347
	379
	2,988

	1973
	1,235
	247
	143
	218
	315
	58
	165
	395
	399
	3,175

	1974
	1,289
	247
	132
	201
	321
	92
	175
	444
	417
	3,319

	1975
	1,284
	268
	134
	240
	327
	114
	192
	484
	461
	3,503

	1976
	1,334
	279
	137
	246
	332
	127
	204
	533
	501
	3,693

	1977
	1,310
	268
	132
	248
	337
	104
	188
	602
	504
	3,694

	1978
	1,295
	268
	146
	238
	343
	107
	192
	625
	495
	3,709

	1979
	1,313
	268
	145
	276
	348
	97
	192
	637
	479
	3,756

	1980
	1,380
	279
	143
	269
	353
	128
	226
	647
	455
	3,880

	1981
	1,429
	258
	142
	257
	356
	125
	247
	676
	474
	3,963

	1982
	1,416
	279
	143
	288
	365
	122
	237
	679
	497
	4,028

	1983
	1,454
	301
	160
	292
	377
	97
	246
	689
	512
	4,127

	1984
	1,485
	301
	169
	277
	390
	130
	258
	718
	521
	4,248

	1985
	1,546
	311
	171
	282
	402
	154
	260
	765
	534
	4,425

	1986
	1,534
	333
	163
	271
	415
	141
	269
	795
	552
	4,472


Source: Authors calculations.
Consumption 1985 – 2017
After 1985, the national accounts provide consumption. There is, however, little documentation and I have not found disaggregated data. In particular, it is not clear how national account measures for consumption include government provided services such as healthcare and education. 

There is also some reason to believe that the national accounts for Cuba overstate consumption. Using quantity data from the Cuban statistical annuals, Locay and Roberts (2012) estimate consumption before and after the special period using 1997 prices from the Dominican Republic. They find that consumption per capita for 1993 was half that of 1989, similar to the national accounts. But Locay and Roberts (2012) show a slower recovery in consumption after 1993 than the national accounts. It is not clear how to interpret their results, however, since not all consumption goes through official channels after the special period – this is certainly the case for food where food moving through official channels is well below food quantities shown by FAO balance sheets. There are similar problems with consumer durables. Thus, the Locay and Roberts (2012) findings may be due to reporting changes. Nonetheless, I suspect that there is some truth in their findings and that consumption from the national accounts is overstated.

To conclude this section, the first panel of Table A9 gives the estimates of GDP per capita and per worker from 1957 to 2017 and consumption per capita from 1957 to 1985. The indices are in 1957 prices. 
To provide a longer run perspective, the second panel provides GDP per capita in 1957 prices back to 1928. In addition, I give GDP per capita from 1902 to 1957 in 1953 prices from Ward and Devereux (2012).

The pre-1957 data for the 1957 weighted series differs in coverage somewhat from post 1957 coverage as more data is available for the later years. This is particularly the case for agriculture. In addition, there are no series for housing before 1957. Weights also differ as the relative share of sugar is greater in 1957 prices reflecting the world price for that year. For the most part, however, the indices give similar results. The exception is for early years.

Table A9

a. GDP per Capita and per Worker – 1957 to 2017 and Consumption Per Capita 1957 to 1985.

1957 = 100

	Year
	GDP
	Per Worker
	Total consumption
	Household

Consumption
	
	Year
	GDP
	Per Worker

	1957
	100
	100
	100
	100
	
	1988
	119
	93

	1958
	97
	96
	98
	98
	
	1989
	118
	91

	1959
	96
	96
	94
	89
	
	1990
	112
	85

	1960
	95
	95
	93
	87
	
	1991
	95
	71

	1961
	99
	99
	88
	79
	
	1992
	81
	60

	1962
	88
	89
	89
	79
	
	1993
	62
	46

	1963
	85
	85
	92
	82
	
	1994
	62
	45

	1964
	88
	89
	99
	87
	
	1995
	64
	47

	1965
	90
	92
	96
	86
	
	1996
	71
	51

	1966
	86
	89
	93
	82
	
	1997
	73
	52

	1967
	92
	95
	99
	90
	
	1998
	72
	51

	1968
	89
	93
	102
	93
	
	1999
	77
	54

	1969
	85
	89
	102
	93
	
	2000
	82
	58

	1970
	90
	95
	105
	98
	
	2001
	84
	59

	1971
	85
	88
	107
	99
	
	2002
	85
	59

	1972
	83
	84
	108
	98
	
	2003
	87
	61

	1973
	87
	87
	113
	102
	
	2004
	89
	62

	1974
	91
	90
	116
	103
	
	2005
	93
	65

	1975
	99
	96
	121
	106
	
	2006
	105
	73

	1976
	100
	96
	125
	109
	
	2007
	110
	76

	1977
	103
	98
	124
	105
	
	2008
	112
	76

	1978
	109
	102
	123
	104
	
	2009
	114
	76

	1979
	110
	101
	125
	105
	
	2010
	115
	74

	1980
	107
	97
	130
	112
	
	2011
	119
	75

	1981
	115
	102
	132
	112
	
	2012
	125
	80

	1982
	114
	100
	132
	113
	
	2013
	129
	83

	1983
	116
	100
	134
	115
	
	2014
	130
	84

	1984
	122
	102
	137
	117
	
	2015
	139
	95

	1985
	124
	102
	141
	120
	
	2016
	140
	98

	1986
	123
	99
	141
	119
	
	2017
	143
	105

	1987
	117
	93
	
	
	
	
	
	


Source: See text.
Table A9

b. GDP per capita – 1902-1957.

1957 = 100

	Year

	1957 prices

	1953 prices

	Year

	1957 prices

	1953 prices


	1902

		58

		1933

	52

	53


	1903

		60

		1934

	57

	58


	1904

		62

		1935

	62

	62


	1905

		65

		1936

	65

	65


	1906

		65

		1937

	70

	70


	1907

		71

		1938

	70

	71


	1908

		63

		1939

	69

	70


	1909

		71

		1940

	69

	71


	1910

		71

		1941

	72

	75


	1911

		65

		1942

	76

	75


	1912

		66

		1943

	69

	71


	1913

		73

		1944

	80

	78


	1914

		74

		1945

	77

	78


	1915

		73

		1946

	83

	82


	1916

		77

		1947

	93

	88


	1917

		78

		1948

	91

	86


	1918

		79

		1949

	87

	85


	1919

		81

		1950

	92

	90


	1920

		81

		1951

	94

	91


	1921

		79

		1952

	103

	97


	1922

		78

		1953

	90

	89


	1923

		77

		1954

	89

	89


	1924

		80

		1955

	89

	90


	1925

		88

		1956

	93

	94


	1926

		83

		1957

	100

	100


	1927

		82

				
	1928

	87

	78

				
	1929

	99

	86

				
	1930

	91

	81

				
	1931

	64

	60

				
	1932

	57

	56

				

	


Source: See text.
4.
2011 Cuban PPP adjusted Income
To make GDP comparable internationally requires adjustments for differences in price levels. Ward and Devereux (2012) provide a PPP adjusted Cuba/U.S income comparison for 1953. Comparisons of Cuba to other economies for recent years pose greater difficulties. As it happens, the International Comparison Program (ICP) included Cuba in its 2011 round. Yet the ICP did not provide comparative GDP estimates for Cuba stating that “GDP …. and its breakdown into main aggregates are not shown in the tables because of methodological comparability issues”. As shown later, the ICP price levels for Cuba appear low. 
The second source for Cuban PPP adjusted income per capita is the United Nations Human Development Report (HDRO). The 2013 value in the 2014 HDI was $19, 844. But in the 2015 report, page 211, one finds the following: 

 “The 2013 HDI value published in the 2014 Human Development Report was based on miscalculated GNI per capita in 2011 PPP dollars, as published in the World Bank (2014). A more realistic value, based on the model developed by HDRO and verified and accepted by Cuba’s National Statistics Office, is $7,222.”

How did the United Nations arrive at their lower estimate? The 2016 report states the Cuban estimate is ..”based on a cross country regression and the projected growth rate from UNECLAC”. Since then, the HDI has revised its estimates down. It now estimates GNI for 2011 at $6,821. This is one half of Costa Rica ($14,006) and below Jamaica ($8,350). For comparison, PPP adjusted U.S GNI is $53,245 for 2011. I adopt the United Nations estimate because it has the blessing of the Cuban authorities and, more importantly, because it accords with other evidence. 
More recently, the crowd sourced website Numbeo provides cost of living estimates for Cuba relative to other countries.
 The underlying price data from Numbeo appear to be of reasonable quality. The index uses weights that vary by country so it might be seen as a paasche measure – in other words an index using Cuban weights which will understate price levels relative to standard measures such as the Fisher Ideal. 
The Numbeo price indices, at best, apply to personal consumption. Below are price level estimates for Cuba relating to what the ICP calls actual individual consumption. The first estimate is from the ICP and refers to 2011. The second is from Numbeo and applies to 2017, the first year where these data are available. I assume housing accounts for twenty percent of expenditure and where the US is 1.00.

2011
ICP

0.29

2017
Numbeo
0.66


For what it is worth, the ICP price level appears too low perhaps reflecting problems with multiple exchange rates. By 2011, and certainly by 2017, almost all items for Cuba are sold in the marketplace.
 There is also a feeling among economists in Cuba and outside, that the Peso is overvalued. As it turns out, the ICP implies Cuban personal consumption per capita of one third of the U.S (just below Chile and close to Mexico) for 2011 which gives Cuba close to the highest living standards in Latin America whereas Numbeo implies consumption at about fifteen of the U.S which is surely closer to the truth.
 In broad terms, the NUMBEO estimates are consistent with the United Nations HDI benchmark used in the article once we allow for the overstatement of Cuban nominal consumption and make an adjustment to a Fisher Ideal basis.

5. 
Quantifying Foreign Assistance

Before the revolution, Cuba received transfers from U.S sugar programs which provided Cuban producers with prices above world levels. After the revolution, Cuba received massive economic aid from its ideological allies – the Soviet Union from 1961 to 1990 and Venezuela after 2000. 
Figure A3 looks at assistance from 1941 to 1990 as a proportion of GDP. The Figure covers transfers from the U.S sugar program (1941-1958) and Soviet assistance (1961-1990). I measure the U.S sugar transfers before 1960 as the difference between the world and U.S sugar prices multiplied by sugar exports to the U.S where I express transfers as a proportion of GDP in 1953 prices from Ward and Devereux (2012) and where I deflate sugar transfers by the import price index. Transfers to Cuba from the U.S sugar program depend on the world price. They are negative if U.S prices were below world prices as is the case at the end of the Second World War. For the 1950’s, sugar transfers average two to three percent of Cuban GDP in constant prices which were beneficial but which are nowhere near the scale of later transfers from the Soviet Union and, later still, Venezuela.

The Soviet Union subsidized Cuba from 1961 to 1990 through direct aid, loans at subsidized rates and it subsidized oil imports after the first oil crisis. Throughout, the Soviets and Eastern European economies bought Cuban sugar and nickel at prices above world levels. I use CIA estimates of Soviet aid from the CIA handbooks (CIA (1966, 1970, 1972) and the CIA yearbooks (1984, 1989) and CIA (1991). The CIA calculations add transfers from Cuban exports at prices above world prices and imports below world prices to direct aid and loans at concessionary rates. Their estimates gave rise to heated controversies in the 1970’s and 1980’s.
 There were two main complaints. First, that the CIA used official exchange rates to calculate aid which, it was argued, overstated aid. Second, that the aid was tied in that Cuba had to import goods from the Soviet Union where many items, most notably capital goods, were higher in price and lower in quality than on world markets. 
On the other hand, the previous literature, for the most part, understated aid in the sense it ignored assistance from other planned economies which was ten to fifteen percent of Soviet aid.
 I add this assistance to the CIA totals for the Soviet Union. I deflate aid by the UNCTAD Cuban import price index and I express transfers as share of GDP in 1957 prices which should avoid the problem of an overvalued exchange rate, but the quality issue remains.

Turning to the results, Figure A3 shows Soviet aid begins early. By 1962, Soviet assistance is ten percent of Cuban GDP in constant 1957 prices. It is twenty percent of GDP by 1968. Assistance drops in the 1970’s when Cuban sugar prices for sales to the Eastern Bloc fall below world prices with the sugar boom. Assistance picks up again in the late 1970’s and total assistance is twenty-eight percent of GDP in the early 1980’s. By 1989, assistance is back to twenty percent. Soviet aid ends with the collapse of the Soviet Union leading to the “special period” discussed earlier.
Figure A3
U.S and Soviet Assistance to Cuba as a Share of GDP in Constant Prices – 1941 to 1990
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Sources: I calculate transfers from the U.S sugar program using U.S and world sugar prices along with trade volumes from a Study on Cuba (1965) deflated by the import price index from Ward and Devereux (2012). For Soviet aid, I take the CIA estimates from CIA handbooks (1968, 1970) and the CIA statistical reviews (1984, 1989) and CIA (1991). I deflate by the UNCTAD import price (unit value) index for Cuba. The estimates for the sugar transfers are in 1953 prices while I measure the Soviet transfers in 1957 prices.
Venezuela

From 1990 to 2000, Cuba depended for foreign exchange on remittances, tourism and exports of sugar and nickel along with some foreign investment. In the early 2000’s, Cuba entered into agreements with Venezuela where Cuba supplied doctors, teachers and security personnel and, in return, received oil, concessionary loans and perhaps direct transfers. We do not have enough information to quantify Venezuelan assistance with any certainty. Luis (2019a) and Hernández-Catá (2019) provide initial estimates of Venezuelan aid based on the assumption that resources are transferred through oil shipments. Their estimates are similar. I rely on Hernández-Catá (2019) as his numbers cover more years. Assistance is about one billion dollars in 2004 rising to between five and six billion dollars between 2010 and 2014 and tailing off in 2017 and 2018. 
Figure A4 shows Venezuelan assistance as a percent of nominal GDP.
 The transfers start off at three percent. At their peak in 2011 and 2012, they are eight percent of nominal GDP diminishing with the Venezuelan crisis.
Figure A4

Venezuelan Transfers to Cuba as a percent of Nominal GDP 

2004-2017
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Sources. Nominal GDP is from the United Nations database while transfers are from Hernández-Catá (2019). 

As a share of the GDP, the Venezuelan assistance is significant albeit smaller than the Soviet transfers for most years. Note, that the methodological problems with the Cuban National accounts means that nominal GDP may be overstated which understates aid. 
A better way to grasp the impact of Venezuelan aid is by looking at imports per capita in constant 2017 prices given by Figure A5 calculated from the Cuban national accounts. 
Figure A5
Imports Per Capita in 2017 Prices – 1985 to 2017
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Notes and sources: I take imports and the import deflator from the United Nations database.
As noted earlier, 1985 is a peak year for Cuba. Cuban imports per capita for this year were $1100 in 2017 prices. The end of Soviet aid reduced imports per capita to $300 by 1993. The fall in intermediate inputs caused the economy to implode while the decline in food imports left Cuba close to starvation. Imports recovered to around $450 per capita in constant prices by the early 2000’s. The importance of Venezuelan aid arises because, as best we can tell, it finances a good part of the increase in imports which occurs in the early 2000’s. By 2010, imports per capita are back to $1000 – close to the 1985 peak. The cessation of Venezuelan aid may not lead to a second “special period” but combined with U.S sanctions and the collapse in tourism due to the Coronavirus it could reduce imports to levels last seen in the late 1990’s - a sobering prospect. 

6. 
GDP and GNI

This article focuses on GDP as a measure of income. Ideally, I would also provide GNI. Unfortunately, GNI is not available for Cuba and the information necessary to make this adjustment is difficult to obtain. 
To move to GNI, I need to adjust GDP to allow for factor income from abroad. There are factor outflows for Cuba. Since the reforms after the special period, Cuba has allowed foreign direct investment usually in the form of joint ventures. We do not know the extent of FDI, but Feinberg’s (2012) guesstimate puts it at $3.5 billion dollars in 2009 and it does not seem to have increased much since then. We have even less information on the repatriated earnings of foreign capital but it is small, especially for recent years.

As noted, Cuba depends to a large extent on the earnings from its professionals abroad which accrue to the Cuban government. Cuba classifies this income as service exports. It might be better measured as factor income from abroad. The Cuban authorities provide few details. We have information for just one year – 2018 from the Statistical Annual. The 2018 numbers are gross flows and we have no information on how much of this corresponds to factor income transmitted to Cuba. A final obstacle is that Venezuela has not paid the full amount it owes for recent years. The oil based estimates of the last section suggest, however, that flows are small by the end of the period.
Therefore, it is not possible to obtain GNI. What appears true is that for recent years factor income inflows are a relatively small portion of income. Thus, while GDP/GNI matters for 2004 to 2016 or so in all likelihood it will not change the growth rate for the entire revolutionary period.

7. 
Democracy and Human Development – 1955 and 2011


This section uses the HDI to compare 1955 and 2011 where I construct an extended HDI using the Polity democracy index. The advantage of the Polity index is that, unlike other measures, it is available before and after the revolution. The Polity measures have two drawbacks. First, the index is silent on economic freedoms. Second, it is not always possible to make sense of the rankings. Take 1955, where the Soviet Union ranks higher than Portugal or the Dominican Republic. Along similar lines, the 1955 indices for Latin America do not always make sense.

Table A10 provides the comparisons. The Batista dictatorship held power in 1955. In the polity index, Cuba is tied for last with Portugal and the Dominican Republic. Turning to the extended HDI in Table A10, Cuba is 31 out of 38 for 1955. For 2011, Cuba has the lowest score followed by Venezuela. Thus, Polity does not change the 2011 ranking but it does put the late Republic in a less favorable light.
Table A10

Human Development for 1955 and 2011 with Polity Measures of Democracy

	
	
	HDP 1955
	
	
	HDIP 2011

	1
	United States
	0.791
	1
	Switzerland
	0.947

	2
	Switzerland
	0.765
	2
	Norway 
	0.940

	3
	Germany
	0.744
	3
	Germany
	0.940

	4
	Norway 
	0.744
	4
	United States
	0.931

	5
	United Kingdom 
	0.737
	5
	Sweden
	0.920

	6
	Denmark 
	0.736
	6
	United Kingdom 
	0.919

	7
	Sweden
	0.735
	7
	Denmark 
	0.918

	8
	France 
	0.723
	8
	Netherlands 
	0.911

	9
	Netherlands 
	0.719
	9
	Finland
	0.910

	10
	Belgium 
	0.695
	10
	Austria
	0.906

	11
	Austria
	0.692
	11
	Ireland
	0.887

	12
	Ireland
	0.688
	12
	Puerto Rico
	0.885

	13
	Finland
	0.663
	13
	France 
	0.874

	14
	Italy 
	0.624
	14
	Belgium 
	0.867

	15
	Uruguay 
	0.610
	15
	Italy 
	0.861

	16
	Puerto Rico
	0.585
	16
	Greece
	0.857

	17
	Greece
	0.549
	17
	Spain
	0.852

	18
	Chile 
	0.538
	18
	Chile 
	0.829

	19
	Costa Rica 
	0.515
	19
	Portugal
	0.810

	20
	Panama 
	0.486
	20
	Argentina 
	0.792

	21
	Ecuador 
	0.425
	21
	Panama 
	0.792

	22
	Argentina 
	0.421
	22
	Uruguay 
	0.785

	23
	Brazil 
	0.411
	23
	Costa Rica 
	0.781

	24
	Venezuela 
	0.394
	24
	Peru 
	0.763

	25
	Soviet Union
	0.391
	25
	Mexico 
	0.762

	26
	Spain
	0.378
	26
	Russia
	0.761

	27
	Colombia 
	0.348
	27
	Brazil 
	0.719

	28
	Peru 
	0.343
	28
	Dominican R. 
	0.711

	29
	Mexico 
	0.323
	29
	Colombia 
	0.707

	30
	Bolivia 
	0.304
	30
	Paraguay 
	0.702

	31
	Cuba 
	0.278
	31
	Ecuador 
	0.697

	32
	Honduras 
	0.277
	32
	El Salvador 
	0.672

	33
	El Salvador 
	0.261
	33
	Bolivia 
	0.667

	34
	Guatemala 
	0.247
	34
	Nicaragua 
	0.650

	35
	Paraguay 
	0.244
	35
	Guatemala 
	0.635

	36
	Portugal
	0.235
	36
	Honduras 
	0.620

	37
	Nicaragua 
	0.218
	37
	Venezuela 
	0.619

	38
	Dominican R. 
	0.194
	38
	Cuba 
	0.507


Notes: I obtain the Polity data from http://www.systemicpeace.org/polity/polity4.htm.
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� Bergson (1961) used deflation for the Soviet Union. But his work proved to be the exception that proved the rule as later researchers switched to quantity based measures.





� The U.S Congress Joint Economic Committee (1990) outlines the history of western efforts to calculate GDP for the Soviet Union. For the most part, the literature finds that the quantity approach yielded reasonably accurate measures of GDP, see Maddison (1998). Usher (1976, 1980) independently developed a similar methodology to measure consumption for a market economy using quantitative indicators and applied it to Canada.





� The UN deflation approach handles quality change and new goods better than the quantity approach, see Ussher (1976, 1980) and Hill (1971). 


� The CIA estimates of nominal GDP appear to rely on Cuban national accounts for the late 1950’s. Oshima (1961) argues convincingly that the Cuban statistical authorities understated nominal income. I make no attempt to adjust the CIA’s nominal GDP for 1957 save for some adjustments to service output associated with housing.





� Industrial crops consist of tobacco, coffee, cotton, oil seeds and henequen.





� The Cuban data does not allow me to calculate double deflated indices. For sectors outside agriculture, increases in the ratio of intermediate inputs do not appear to be a problem as least judged by the experience of other economies. Indeed, Hill (1971) argues that for developing economies gross output measures are often superior measures of real value added as compared to double deflated indices. Thomas and Feinstein (2003) provide an Economic History perspective on this question.


� As Kaplan (1969) notes, output GDP measures for planned economies often had to combine indices constructed using different price weights. He found that combining indices with different internal weights did not make much difference in practice, at least for the Soviet Union after the 1930’s.





� Zimbalist and Brundenius (1991) criticize Pérez-López ’s choice of Guatemalan prices. Their estimates use some prices from Peru and Chile which are subject to similar criticisms to those they voice against Pérez-López. 





� For many items, such as food, beverages, clothing etc., I use consumption data from the Cuban statistical yearbooks to cross check industrial production. This is not possible for the machinery and chemical and rubber portions of industrial production where new goods and quality change most likely took place.


� Sanguinnetty (2019) argues that housing quality has fallen relative to the late Republic as building materials deteriorated and maintenance suffered. As evidence, he points to the widespread building collapses in Havana and other cities. This may be true for urban housing, but rural areas likely saw significant improvement in quality.





� The Pérez-López (1987) results arise because he proxies services by a variety of unweighted series, some of which increased at very fast rates such as medical consultations.


� The Cuban data may be found in various publications from the Oficina Nacional de Estadísticas de Cuba at - � HYPERLINK "http://www.onei.gob.cu/" �http://www.onei.gob.cu/� The statistical yearbook is at � HYPERLINK "http://www.onei.gob.cu/node/14211" �http://www.onei.gob.cu/node/14211� The latest national account data are at � HYPERLINK "http://www.onei.gob.cu/node/14756" �http://www.onei.gob.cu/node/14756�. The UN data appear at �HYPERLINK "https://unstats.un.org/unsd/snaama/Introduction.asp"�https://unstats.un.org/unsd/snaama/Introduction.asp�.





� The United Nations also provides output indices for 1970 to 1985. These appear to be crude extrapolations rather than proper national accounts.





� As Luis (2019b) notes there is yet a further difficulty. Cuba was not paid the complete amounts they are owed for doctors etc. for recent years. The indices for healthcare therefore represent services for which Cuba may never be paid.





� Some observers, most notably Mesa-Lago (2009, 2019), believe that Cuban living standards have never recovered from the special period. 





� The modern literature on this topic begins with Kohli (2004). Devereux (2019) provides a recent example for Puerto Rico where consumption and GNI diverge sharply.





�The CIA seems to have developed its consumption measures before the work of outside researchers such as Moorsteen and Powell (1966) and Kaplan (1969) for GDP. The earliest use of CIA quantity-based consumption measures I could find is CIA (1956) which looks at consumption for the Soviet Union in the 1930’s. Note also that Ussher (1976, 1980) measures consumption for Canada using the quantity approach.





� The CIA uses similar 1957 weights (CIA (1968)) derived, it would appear, from interviews with Cuban refugees among other sources.





� One striking feature of the Cuban consumption data is the high share of Cuban spending on healthcare for the early 1950’s at nine percent of consumption, see Oshima (1961) – one of the highest rates anywhere which, in turn, reflects the well developed private Cuban healthcare system. 


� Sanguinnetty (2019) emphasizes the longevity of Cuban food rationing as well as the erratic nature of food supplies under rationing. Both characteristics set Cuba apart from other planned economies.


� Rough calculations suggest that consumption is twenty percent lower for 1980 using 1980 prices as compared to 1957 prices.


� https://www.numbeo.com/cost-of-living/





� The Cuban authorities reintroduced extensive rationing of most products in May 2019 in response to the Venezuelan crisis.





� The dual currency and the methodological inconsistencies of the Cuban national accounts raise questions about nominal GDP which further complicates international comparisons.


� The debates were acrimonious, see Pérez-López (1988) and Zimblalist (1983). The question of the importance of Soviet aid was settled by events as Cuba collapsed when Soviet aid was withdrawn exactly as Pérez-López (1988) had predicted.





� I ignore military aid which benefits Cuba to the extent that it substituted for Cuban spending. Military aid averages about ten percent of economic aid. 


� Only part of the Venezuelan payment is a transfer as the Cuban professionals, such as doctors, provide services which are valuable. The evidence on doctors’ salaries from other countries where Cuban doctors work suggest that the transfer element from Venezuela is large indeed.
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